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Danh muc tur viét tit

AMR Phuong phap thich ting vdi bién doi khi hau cho
cdc luu vuc song/Adaptation Methodology for river basin
ATND Ap thap nhiét déi
BDKH Bién doi khi hau
PBSCL Dong bang séng Cu Long
DM Dong Thap Muoi
ENSO EI Nino - Dao dong Nam

El Nino - Sourthern Oscillation
M Mé hinh Hoan luu Toan cau / Global Circulation Models/

(Climate Models or General Circulation Models

IMHEN Vién khoa hoc Khi tugng Thiy van va Moi trudng
(Vietnam Institute of Meteorology, Hydrology and Environment)
IPCC Uy ban Lién chinh phi vé bién ddi khi héu
(Intergovernmental Panel on Climate Change)
KH KTTVMT Khoa hoc Khi tugng thiy van Mdi trudng
KNK Khi nha kinh

KTXH Kinh té - Xa hi



LVS Luu vuc song

MAGICC/SCENGEN M@ hinh danh gia tuong quan KNK véi bién doi khi hau
(Model for the Assessment of Greenhouse-gas Induced Climate
Change/ Regional Climate SCENario GENerator)

MARD Bd Nong nghiép va Phat trién nong thon
(Ministry of Agriculture and Rural Development)
MONRE B6 Tai nguyén va Mai trudng

(Ministry of Natural Resources and Environment)

MOST B6 Khoa hoc va Cong nghé (Ministry of Science and Technology)
MRC Uy hoi song Mé Cong Qudc té (Mekong River Commission)
NAO Dao dong Bac Dai tdy duang (North Atlantic Oscillation)
PNA Thai binh duong — Bac My (Pacific - North American)
PRECIS M6 hinh Khi hdu Khu vuc nghién ctu téc dong
(Providing REgional Climates for Impacts Studies)
QPPL Quy pham phap ludt
RCM M6 hinh Hoan luu khu vuc (Regional Circulation Models)

ROMS Mé hinh Dai duang Khu vuc (Regional Ocean Model System)



SEA START Trung tam Dong Nam A vé Phan tich, Nghién ciiu va Huan luyén
(Southeast Asia SysTem for Analysis, Research and Training)

SLR Nudc bién déng (Sea Level Rise)

TCNM Tiéu chuan nudc mat

TGLX Tt gidc Long Xuyén

TNMT Tai nguyén mdi trudng

TNN Tai nguyén nudc

UNFCCC (6ng udc Khung cta Lién Hop Qudc vé bién ddi khi hau

(United Nations Framework Convention on Climate Change)

UNICEF Quy nhi dong lién hgp quéc
(United Nations Chieldren’s Fund)

Vién KHKTTV& MT  Vién Khoa hoc Khi tugng Thily van va Moi trudng
XTND Xody thudn nhiét ddi



L&i néi dau

rai dat dang nong dan 1én do ndng do cac loai khi nha kinh

trong bau khi quyén dang c6 xu huéng ting dan lén din

dén bién d6i khi hau. Bién d6i khi hau da, dang va sé& tac
dong dén moi truong tu nhi€n, moi linh vyc kinh té - x4 hoi, dén
moi ngudi trén trai dat. Vi thé, bién d6i khi hau 1a van dé kinh
té, dia Iy va chinh tri trong tAm ctia loai ngudi trong thé ky XXI.

Viét Nam 1a mét trong nhitng qudc gia chiu anh hudng cua bién
d6i khi hau nghiém trong nhét. Bién d6i khi hau s& tic dong ning
né dén doi séng, san xuét, moi truong, ha téng co s0, suc khoe
cong dong & nude ta. Chinh vi vay, Nha nude coi viée xay dung
chién luoc tong thé tng phd véi bién doi khi hau va nude bién
dang 1a van dé sdng con va da sém xay dung Chuong trinh muyc
tiéu qudc gia tmg pho voi bién d6i khi hau.

Mot trong nhitng linh vuc chiu tic dong nghiém trong cia bién
d6i khi hau 1a tai nguyén nudc, nhat 13 tai nguyén nudc mua va
tai nguyén nudc mat. Do d6, dé tmg pho véi bién ddi khi hau
trong linh vuc tai nguyén nudc va cac linh vuc ¢6 lién quan, cac
nha hoach dinh chinh sach, quy hoach va quan ly tai nguyén nudc
cling nhu cac nganh c6 lién quan khéac can phai xét dén kha niang
tac dong cua bién d6i khi hau dén tai nguyén nudc.

Cuon sach nay xin gidi thieu nhitng thong tin co ban vé tai nguyén
nuodc, bién doi khi hau, tac dong cua bién doi khi hau dén tai
nguyén nudc va nhu cau nude ¢ Viét Nam. Cudn sach da st dung



két qua nghién ctru cuia Dy 4n “Téc dong cua bién do6i khi hau lén
tai nguyén nudc va cac bién phap thich ng” do Vién Khoa hoc
Khi tuong Thuy van va Moi truong thuc hién véi sy tai trg cua
DANIDA va St quan Pan Mach tai Vié¢t Nam.

Cubn sach chuyén khao nay c6 thé dung lam tai liéu tham khao
cho cac nha quan ly, cac nha khoa hoc, cac nha gido, sinh vién,
hoc sinh va nhitng nguoi quan tdm khéc.

Céc tac gia xin chan thanh cam on B Tai nguyén va Moi truong,
Vién Khoa hoc Khi tugng Thuy van va Moi truong, cadc nha khoa
hoc da chi dao va gitip do trong qué trinh bi€n soan va xin cdm on
UNDP di tai trg xuét ban cudn sach nay.

Tac dong ciia bién d6i khi hau dén tai nguyén nudc 1a mot van dé
méi mé va phuc tap. Nhitng két qua nghién ctru, danh gia vé tac
dong ctia bién doi khi hau dén tai nguyén nudc ¢ Viét Nam duogc
trinh bay trong cudn sach nay méi 1a bude dau, khong tranh khoi
nhitng han ché va thiéu sot. Cac tac gia mong nhan dugc sy gop y
chan thanh cua cac doc gia.

Céc tac gia



CHUONG 1
TAINGUYEN NUOC MUA
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1.1. PHAN BO CUA LUONG MUA NAM TRONG LANH THO

Nhu di biét, dic diém chu yéu cua tai nguyén nuéc mua 13 phan
b rat khong déu trong khong gian va bién ddi manh theo thoi
gian. Sy bién ddi theo thoi gian ciia lugng mwa nim biéu hién &
su dao dong giita cic ndm va phan phdi khong déu trong nam.
Su bién d6i trong thoi ky nhidu nim hay con goi 1a su dao dong
gitra cac nam cua lugng mua do lwong mua hang nam thay doi,
dao dong xung quanh gia tri trung binh nhiéu nim va thuong
biéu hién boi cac pha mua nhiéu (16n hon gia tri trung binh nhiéu
nim) va pha mua it (nho hon gia tri trung binh nhiéu nim) va tao
thanh cic chu ky mua. Pic diém nay c6 thé nhan thay tir duong
tich liy chuén sailugng mua nam tai mot sb tram khi tuong co
chudi s6 liéu quan tric trén 50-60 nam (hinh 1.1).

Dic diém phan bd khong déu cua lugng mua nam trong lanh thd
nudc ta duge phan anh qua ban dd dudng dang tri luong mua
ndm. Hinh 1.2 13 so d6 duong dang tri lvong mua nim trung
binh giai doan 1977 - 2008 trén pham vi ca nudc. O ddy can chi
ra rang, chudi s6 lidu quan tric cac yéu t6 khi tuong thuy vin tai
cac tram la khong déng déu, dic biét 1a gilra cac tram ¢ hai mién
Bic va Nam (tir vi tuyén 17 trd vao). Néu nhu hau hét cac tram
khi twong thity van & mién Bac duoc xay dung va bat dau hoat
dong tir cudi thap nién 50, thap nién 60 cia thé ky XX thi hau hét
cac tram & mién Nam duoc thanh lap tu cudi thap nién 70, dau
thap nién 80. Do d6, phan 16n cac tram do mua trong ca nudc
déu c6 sb liéu quan trac ddng bo trong giai doan 1977-2008. Tuy
nhién, luvgng mua nam trung binh giai doan 1977-2008 so v&i
lwgng mua nim trung binh thoi ky nhiéu nam tai phan 16n céac
tram déu nho hon.
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Tu hinh 1.2 cho théy, do anh hudng cua dia hinh va vi tri dia ly
nén lugng mua ndm trung binh giai doan 1977-2008 (Xo) phan
bd rat khong déu trong lanh thdé Viét Nam véi dic diém mua
nhiéu trén cac suon ndi don gié mua déng nam va tiy nam va
mua it trén cdc sudn ndi, cao nguyén, thung liing va ven bién
khuét gi6. Do d6, gia tri Xo trén lanh thd Viét Nam bién d6i
trong pham vi kha rong, tir (500-600)mm & ving ven bién Ninh
Thuan, Binh Thuan dén trén (4.000 — 5.000)mm ¢ mot sé khu
vuc nui cao.

Trung tAm mua 16n nhat (4.000-5.000)mm xuét hién & mot
s6 khu vuc, nhu khu vyc n@ii Nam Chau Linh (Quang Ninh),
Vom song Chay (khu vyc Bic Quang), ving nti Hai Van, Tra
My, Ba To. Ngoai ra, con mdt s6 trung tdm mua twong ddi 16n
X0=(3.000 — 4.000)mm, xuat hién & viung nii cao Hoang Lién
Son - Pu Si Lung, vung nui bién gigi Viét Trung & td ngan song
ba thudc tinh Lai Chau, suon phia dong day Truong Son thudc
tinh Ha Tinh, Quang Binh, Quang Tri (Voi Mep), T.T.Hué (A
Lué1i) , deo Ngang, vung nui Ngoc Linh ¢ tinh Kon Tum va vung
nti Chu -Yang- Sin ¢ tinh Dic Lic va Lang Biang ¢ tinh Lam
DPong /25 /.

Mot so trung tdm mua it xuat hién & cac khu vuc dudi day:

- Xo duéi 1.000 mm xuat hién & ven bién Ninh Thuén va Binh
Thuén, trong d6 c6 mdt sé noi X0=(500-600) mm, nhu & khu
vuc Ca Na, Ninh Thuén;

- Xo = (1.000-1.200) mm xuat hién & mot s6 thung liing séng
hay cao nguyén khuét gi6 mua am, nhu thung ling song Ky
Cung ¢ tinh Lang Son, thung liing thugng nguén séng Ma,
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Hinh 1.2. So d6 dudng dang tri lugng mua nam trung binh
giai doan 1977-2008 trong lanh tho Viét Nam /25/



cao nguyén Son La, Moc Chau ¢ tinh Son La, cac cao nguyén
da voi Pong Vian, Méo Vac 6 tinh Ha Giang, thung liing trung
luu s6ng Ba, khu vuc ven bién Khanh Hoa va khu vuc nam
giira song Tién va song Hau ¢ tinh Dong Thap - An Giang...

1.2. TONG LUONG MUA NAM

Luong mua trung binh ndm trung binh giai doan 1977 - 2008
trén toan lanh thd nudc ta khoang 1960 mm hay 649 km?*/nam.
Luong mua nim phan bd khong déu giita cac hé thong song
(bang 1.1). Hé théng song Thu Bén c6 luong mua trung binh
lru vue 16n nhét (2.970 mm), tiép d6 dén hé thdng song Pong
Nai (2.160 mm) va hai hé théng Hong, Mé Cong (1.870 mm),
nho nhit ¢ hé thdng song Ky Cung - Bang (1490 mm), tuong
d6i nho ¢ hai hé thong song Ma (1.630 mm) va Thai Binh (1.590
mm). Trong hinh 1.3 12 so dd phan b6 cua lugng mua nam trung
binh thoi ky 1977-2008 giita cac hé théng song trong lanh thd
Viét Nam.

Do su khac nhau vé d6 16n cua luu vuc va gia tri Xo trung binh
luu vuc nén tong lugng mua nim trung binh giai doan 1977-
2008 (Wo,m) ciing khac nhau rat 16n gitta cac hé thong séng. Hé
théng song Hong c6 Wo,m 16n nhét (135,95 km?, chiém 20,94%
tong lugng mua nim ciia ca nude), sau d6 dén hé thong song Mé
Cong (129,2 km?,chiém 18,9%, ké ca cac song nhanh & céc tinh
Dién Bién, Quang Tri va T.T.Hué), réi dén hé théng song Pong
Nai (85,65 km?, 13,19%), it nhat & hé thong song Ky Cung - Bang
(16,9 km?, chi chiém 1,80%), r6i dén hai hé théng song Thai
Binh va Ba c¢6 Wo,m x4p xi nhau (24,2 km?), chi chiém 3,72%
(hinh 1.4) /25/.
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Bang 1.1: Lugng mua nam trung binh giai doan 1977 - 2008 trong cac hé
thdng song (trén phan luu vuc trong lanh thé Viét Nam) /25/

Dién tich luu Lugng mua nam trung

Thity ~ Nethdngsong/song U hg  binh giai doan 1977-2008
: doclap ‘e )
nudc (km?) mm km?
1 Ky Ciing - Bang 11280 1490 11,68
2 Thdi Binh 15180 1590 2414
3 Hong 72700 1870 135,95
3 Ma 17600 1630 26,89
5 €] 17630 1940 34,14
10 Thu Bon 10350 2970 30,74
15 Ba 13900 1740 2414
20 Dong Nai 37400 2290 85,65
2 L seSanrépic 30100 1870 56,28
Mé Cong

PBSCL 35900 1850 66,42

22 (a nudc 331212 1960 649,18

Ghi chii: Dién tich luu vuc trong lanh thg Viét Nam

Lati 1

i

g

Lufgrig mua rdm (mm)
8

o §

Hé théng sang

Hinh 1.3: Phan b6 cua lvong mua
ndm trung binh thoi ky 1977-
2008 ctia cac h¢ thong song trong
lanh tho Viét Nam

Hinh 1.4: Ty 18 % tbng luong mua
ndm trung binh giai doan 1977-2008
cta cac h¢ thong song so voi toan by
lanh tho Viét Nam
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1.3. PHAN PHOI MUA TRONG NAM

1.3.1. Th&i gian xuat hién mua mua, mua khoé

Nhu trén d3 néu, mot trong nhitng dic diém quan trong ctia mua
& nudc ta 1a phan phdi rat khong déu trong nam. Hang nim, mua
bién d6i theo mua: mia mua va mua khoé (mua mua it). Hai mua
nay xut hién khong dong thoi gitta cac ving. Theo chi tiéu vugt
trung binh”, tirc mia mua la thoi ky gdm cac thang lién tuc c6
luong mua thang bang hodc 16n hon lugng mua nim véi tan suat
xuét hién tir 50% tré 1én /22, 25/, thi mua mua / mua kho trong
cac vung ¢ nudc ta nhu sau :

O Bic B: Mua mua thuong bt du tir thang V,VI va két
thuc vao thang IX, X; két thuc sém vao thang IX ¢ mién nui,
vao thang X & trung du, déng bang.

O Bic Trung B: Mua mua c6 xu thé xut hién mudn va ngin
dan tir bac vao nam. Néu nhu mila mua xut hién vao cac thang
V,VI - X, XI ¢ phan phia bic (luu vuc cac song Ma, Ca) va
mot s6 luu vyce séng nhanh cia song Mé Cong ¢ Quéang Tri,
Thira Thién - Hué, thi & phan phia nam cta ving tir nam Nghé
An trd vao, miia mua xuat hién mudn vao cac thang X, X-XII.

O Nam Trung B: Mua mua thuong xuit hién mudn va
ngan nhit so v6i cac viung khac ¢ nudc ta; vao cac thang IX
- XII & phan 16n céc noi, riéng & phia tay tinh Quang Nam
xudt hién vao thang VIII-XI va vao cic thang V-X ¢ Ninh
Thuan - Binh Thuan.

O Tay Nguyén: Mua mua thudng xuit hién tir thang V kéo
dai dén thang X, XI & phén 16n cac noi, tham chi kéo dai dén
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thang XII & khu vyc phia dong (thuong ngudn cac song: Pic
Bla, Ba, Krong Ana) do chiju anh hudng cua cac hinh thé thoi
tiét gdy mua & ven bién Nam Trung B.

- O'Nam B: Mua mua thudng bat dau tir thang V kéo dai dén
thang X, XI.

Tiép sau mua mua 1a mua kho. Mua kho thuong xuat hién vao cac
thang X, XI dén thang IV ¢ Bic B, phan phia bic cua Bic Trung
B9, Tay Nguyén, cuc Nam Trung Bo (Ninh Thuén - Binh Thuan)
va Nam B6; tir thang XII, I dén thang VII, VIII & ven bién Trung
B§ (tr nam Ngh¢ An tré vao dén Khanh Hoa) va mét vai noi o
Tay Nguyén

Trong mua mua, ba thang lién tuc c6 luong mua 16n nhat ciing
khong dong thoi xudt hién trén pham vi ca nudc, vao cac thang VI
- VIII & Bic Bo (cac hé thong séng Ky Cung, Thai Binh, Hong),
cac thang VII - IX & thuong ngudn séng M4, song Ca, song Dong
Nai va phén 16n cac séng & Tay Nguyén; cac thang VIII - X &
phﬁn phia nam cua Bic Trung B9, thuong luu séng Thu Bon,
trung thuong luu song Ba, song Pong Nai va dong bang song Ciru
Long, cac thang IX-XI ¢ ven bién mién Trung tr nam Ha Tinh
dén Khanh Hoa.

Thang c¢6 lugng mua trung binh thang 16n nhét ciing xuét hién
khong dong thoi giita cac ving, vao thang VII hay VIII trén cac
song o Béc B0, ¢6 xu thé mudn dan tir bic vao nam & ven bién
Trung B9: thang VIII hay IX & Thanh Héa, Nghé An; thang X
tir Ha Tinh dén Pha Yén va IX tir Khanh Hoa dén Binh Thuén;.
thang VIII. & Tay Nguyén va Nam Bo.
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Trong mua kho, ba thang lién tuc c6 lugng mua trung binh thang
nho nhét thuong xudt hién sém vao cac thang XII, I-11 & Bic Bo
va phan phia bac ctia Bic Trung B, Bic Tay Nguyén; cac thang
I - I1I & Bic Trung Bo, Ty Nguyén va Nam B9; cac thang II - IV
& ven bién Trung Bo, tir Ha Tinh dén Khanh Hoa.

Luong mua trung binh thiang nho nhéat thuong xuét hién vao
cac thang XII ¢ Bic Bo, thang I & Thanh Hoa, Nghé An va Tay
Nguyén, mot s6 noi & Pong Nam Bo; thang II & Ha Tinh, ven
bién Nam Trung Bo tir Quang Ngii dén Binh Thuan va Pong
bang song Ciru Long; thang I11 & khu vuc ven bién mién Trung tir
Quéng Binh dén Binh Dinh.

Luong mua trung binh thang trong thoi ky quan tric tai mot s6
tram khi tuong dugc dua ra trong bang 1.2.

Ciing can chi ra rang, thoi gian xuit hién mua mua, mua kho va
céc giai doan dic trung khac néu trén 1a thoi gian xuat hién trung
binh trong thoi ky quan trac. Thoi gian xudt hién cua cac dic
trung nay trong mot nam cu thé nao d6 ¢ thé sém hay mudn hon
thoi gian xudt hién trung binh. Thi du, mua mua / mua khé cua
mot nam nao d6 c6 thé xuat hién sém hay mudn hon, dai hay ngin
hon binh thuong khoang 1- 3 thang, tuy thudc vao sy hoat dong
ctia cac hinh thé thoi tiét gdy mua.

1.2.2. Ty s6 phan phdi lugng mua trong nam

Luong mua miia mua. Luwong muwa mua mua chiém téi 60-95%
téng lvong mua niam, twong ddi 16n (80-95%) & Tay Nguyén va
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Bang 1.2: Lugng mua trung binh théi ky quan tractai mét sd tram khitugng /25/

Thai ky Lugng mua trung binh thang (mm) Nim

M Tram <
) quantrac | W VoV VEoVIevie XX X xi (mm)
1 LaiChau 1956-2009 30,7 37,6 61,1 1348 2711 436,7 472,2 3726 1522 862 488 244 21284
2 Sonla 1961-2009 17,9 26,2 48,6 1215 181,0 243,71 2607 262,4 1320 62,9 346 1338 1404,7
3 SaPa 1958-2009 68,1 81,4 1048 214,38 3552 389,6 469,1 4554 309,5 201,5 1051 613 2815,8
4 YénBai 1957-2009 344 438 733 127,7 2131 2683 3134 3563 2749 1646 592 258 1954,7
5 Ha Giang 1957-2009 39,0 434 645 1038 3029 4453 5482 4224 2305 1555 832 365 24752
6 TuyénQuang  1960-2009 23,2 285 52,5 113,5 2191 2674 286,5 3050 181,8 1246 458 16,7 1664,4
7 CaoBang 1961-2005 250 257 49,0 852 1844 250,1 267,0 2541 1316 809 41,7 221 1416,7
8 LangSon 1957-2009 318 352 494 897 1688 2029 2394 2238 1406 758 376 190 1313,9
9 Béi Chdy 1961-2006 222 251 415 864 1785 2959 3374 4340 2676 1504 380 19,1 1896,1
10 Thdi Nguyén ~ 1960-2009 242 324 61,0 116,1 244,0 3084 421,1 3404 2358 1326 51,5 23,0 1990,5
11 Viét T 1961-2009 250 332 433 1002 183,9 247,1 2540 271,1 1802 1432 56,5 187 1556,3
12 Ha Ngi 1961-2009 19,6 263 458 98,1 184,5 256,1 2748 2941 257,0 1427 63,6 17,4 1680,1
13 Thanh Hod 1958-2009 206 236 417 61,1 1433 1845 1941 2756 3803 2665 77,5 262 1695,1
14 Tuong Duong ~ 1961-2008 99 159 364 842 1574 141,1 1554 2342 2293 2804 39,7 117 13957
15 Huong Khé 1961-2008 42,1 46,1 629 954 211,9 1603 1437 2943 4695 5613 183,6 712 2342,4
16 Dong Hdi 1969-2008 573 403 396 510 121,0 840 730 166,1 4340 6348 333,4 1180 2152,4
17 ALudi 1973-2008 626 439 62,8 1610 2434 191,6 1607 2213 417,2 927,2 7443 3114 3547,4
18 Nong Son 1976-2006 62,8 365 314 88,6 2273 202,5 1552 190,8 330,4 696,2 5946 2748 2891,0
19 Son Hoa 1977-2009 256 10,0 353 37,6 1480 111,1 856 111,0 2146 4327 4044 1283 1744,1
20 Nha Trang 1961-2009 36,1 149 341 381 868 529 389 532 1769 309,9 3405 151,5 1333,8
21 Phan Rang 1979-2009 29 29 122 195 705 559 492 52,7 1459 1513 1608 710 794,9
22 Phan Thiét 1976-2009 05 02 7,0 302 161,6 1425 1845 173,7 190,6 1466 585 185 11145
23 DacTo 1978-2006 26 7,5 459 92,2 2265 2931 321,6 442,6 2850 1594 549 10,7 1942,0
24 Pleiku 1976-2009 3,1 56 281 895 2369 3372 3840 4855 3742 2001 679 92 22213
25 Buon MaThugt 1977-2009 37 43 309 87,0 241,4 247,0 250,1 3388 3346 2213 947 205 1874,4
26 Bdo Loc 1977-2009 57,4 605 121,0 213,4 257,9 3158 3999 521,1 393,1 3483 180,5 81,6 2950,5
27 CanThe 1978-2009 75 39 17,0 393 1667 2109 2287 2159 2499 2756 149,5 42,8 1607,9
28 Rach Gid 1979-2009 122 150 31,1 87,0 251,5 3049 3475 357,0 287,2 3069 1915 453 2237,1
29 (aMau 1979-2009 26,6 156 329 1124 2482 337,2 3409 3552 350,1 369,5 196,1 594 2443,9
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Nam B¢, khd nho (60-75%) & ven bién Nam Trung Bo va
khoang (75-85) % & Béc Bo va phan phia bic ciia Bic Trung Bo
(Thanh Hoa, bac Nghé An).

Luong mua mua kho: Luong mua mua kho chiém khoang 15-
40% tong lugng mua nam; tuong d6i nho & Tay Nguyén va Nam
BO, twong ddi 16n & ven bién mién Trung, do mua kho & day kéo
dai toi 8, 9 thang va trong mua kho hang nam thudng c6 mua tiéu
man vao cac thang V, VL.

Luong mua ba thang lién tuc c6 lugng mua trung binh thang 1én
nhat: Tong luong mua ciia ba thang lién tuc c¢6 luong mua trung
binh thang 16n nhat chiém khoang (25 — 50)% tong lugng mua
nim & Tay Nguyén va Nam Bo, (45-70) % & ven bién Trung Bo.

Luong mua thang 1on nhat: Luong mua trung binh thang 16n nhét
chiém khoang 10-30% tong lugng mua nam, twong ddi 16n & ven
bién Trung Bo (20-30%) va tuong ddi nho & Pong Bac Bic Bo
(hé théng song Ky Cung- Bang), Tay Nguyén va DPBSCL (10-
25%).

Luong mua ba thang lién tuc nho nhat: Téng lwong mua cua ba
thang lién tuc nho nhéat chiém khoang 0,5 — 8% tong luong mua
nam, trong ddi 16n & nhitng noi ndi cao mua nhiéu (7,5% tai Sa
Pa) va nho nhit & mot sd noi & Tdy Nguyén va Nam Trung B
(Chu Sé: 0,51%, Ham Tan: 0,58%, Ba Tri: 0,55%).

Luong mua trung binh thang nho nhat: Luong mua trung binh
thang nho nhat chi chiém dudi 3%, twong ddi nho & Tay Nguyén
va PBSCL (dudi 0,5%), tuong ddi 16n & mot sd noi trong hé
théng song Hong - Thai Binh va hé thdng song Ca.
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Bang 1.3 trinh bay phan phdi mua trong nim cac hé thong song
va hinh 1.5 1 so d0 phan phdi luong mua trung binh thang trong
nam tai mot s6 tram khi tuong.

Bang 1.3 Dac trung phan phéi mua trong nam trong cac hé thong song /25/

o . Bathanglién  Thang lon ...,  DBathinglién Thangnho

HeSEhong Mua mua tuclonnhdt  nhat Mia khs tucnhdnhdt  nht

on

’ Thing | % Thing % Thang | % Thing % Thang | % Thing %

KyCing V\VI-IX-X[782 VIVl 51,8 VILVII {186  XI-IVV 21,8 XIL-I |61 XI 1,13

ThéiBinh  V-IX 805 VI-VII 517 VIVII {193  X-IV 19,5 XILHI {43 XI 117

Hong V-IXX (80,8 VI-VIL 51,6 VILVII|19,6 XXI-IV 192 XILI-I|43 X 1718

Ma V-X 832 VII-X 538 VILVIIL|208  XI-IVv 168 XI-I ({43 X1 1,21

IX

@ V-X, (743 VX 559 XX |23 XI-Iv, 257 I-W1 (57 LI 1,55
VIIE-XI XI-VII

ThuBon ~ IX-XIl, [69,7 VII-XI 602 X |265 XII-VI, 303 [-IIl, {42 L0 1,22
VIII-XI X-XI VIl -1V

Ba V-XVIXL 1 76,5 VI-X, 50,5 IXXXI (246  XHV, 235 I-ll, {36 11, 063
X-XII X-XI XI-VI, 1-vi I-1v 1

DongNai  V-X (832 VII-IX, 468 VI (191 XI-IV 168 XILI-I, {36 I 052

VIII- X [-1Il

SéSan-  V-XXI 854 VI-IX 482 vl |191 X, 146 XUHI25 1 016

Xré pdc XI-1v

DBSCL V-X 857 VII-X 463 X |176 X-IV 143 I-ll {15 LI 024

Ghi Chui: % - ty 56 % trung binh cac tram trong hé thong song cla lugng mua trung binh mua /
cdc thoi doan ddc trung so véi lugng mua ndm .
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CHUONG 2:
TAINGUYEN NUGC MAT
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2.1. MANG LUGI SONG SUOI

Do sy tac dong tong hop giita diéu kién khi hau nhiét d6i am gio
mua, mua nhiéu va cau tric dia chét, dia hinh véi % lanh thé 1a
ddi nui, déc va chia cit manh, nén mang ludi song sudi trén 1anh
thd Viét Nam kha phat trién véi mat do ludi séng tir dudi 0.5km/
km? dén trén 4km/km>, trung binh khoang 0,6km/km?2. Néu chi
tinh cac song co6 chiéu dai tir 10km trd 1én va c6 nude chay quanh
nim thi trén 1anh thé Viét Nam c6 khoang 2.360 con song, bao
gdm 106 song chinh va 2.254 séng nhanh cac cip. 9 hé thong séng
16n ¢6 dién tich luu vuc tir 10.000km? tré 1én (Ky Cung - Béng,
Thai Binh, Héng, M4, Ca, Thu Bon, Ba, Dé)ng Nai va Mé Cong)
va 97 song doc 1ap chay truc tiép ra bién c6 dién tich luu vuc
dudi 5.000km?, thudc loai song vira va nhd. Trir hé théng song
Ky Cung- Bang Giang chay theo huéng Tay Nam - Pong Bic vao
lanh thd Trung Qudc, con cac hé théng song va song doc 1ap khac
déu chay theo huéng Tay Bic - Dong Nam hodc Tay - Dong roi
d6 ra bién Dong. Phan 16n cac hé théng song déu duoc phan cach
bang cac ddy nai cao (trir cac song ving chau thd) va thuong co
phén trung, ha luu cia luu vuc rat ngén hodc hoan toan khong co
/18/.

Téng dién tich luu vuc cua toan bd séng sudi nudc Viét Nam
khoang 1.168.638km?, gip 3,5 lan dién tich dat 1ién nudc ta, trong
d6 837.430km? (chiém 71,7%) nam trén lanh thd cac nudc lan
can, riéng song Mé Cong ¢6 91,3% dién tich nam ngoai 1anh thd
(726 nghin km?), séng Hong 53% (82,3 nghin km?).

Céc song 16n & Viét Nam nhu song Hong, song Ca, Ciru Long
(séng Tién, song Hau ¢ Pong bang song Ciru Long) déu bat
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ngudn tir nudc ngoai hay c6 mot phan luu vuc nam trén lanh thd
nude ngoai (hé théng song Ma va hé thong song Dong Nai). Mot
s6 nhanh ctia song Mé Cong bat ngudn tir 1anh thd nude ta chay
qua Lao hay Campuchia (cac song: Nam Rém, Xé pon, Sé San,
Srépok) nhédp vao séng Mé Cong, chay vao lanh thd Viét nam
(PBSCL) r6i cudi cung d6 ra bién. Chi mot sb song thudc hé
théng séng Ky Cung - Bang bat ngudn tir lanh tho Viét Nam rdi
va chay sang Trung Qudc. Tir d6 c6 thé nhan thay, phan 16n céac
song 1on ciia Viét Nam 1a song xuyén qudc gia va viéc khai thac,
str dung ngudn nudc & cac qudc gia c6 lién quan cua cac séng nay
d3, dang va s& anh hudng 16n dén ngudn nude song vao lanh thd
Viét Nam.

Hinh 2.1 14 so d6 vi tri cac hé thong song trong 1anh tho Viét Nam.
2.2. PHAN BO CUA DONG CHAY NAM TRONG LANH THO

Ciing nhu luvgng mua nam, dong chay nim cua song sudi ciing
phéan b khong déu trong 1anh thd. Hinh 2.3 1a so d6 duong dang
tri m6 dun dong chay nam trung binh giai doan 1977-2008 trong
lanh thé Viét Nam. Ciing cin chi ra ring, trong giai doan nay
phan 16n cac tram thay van trén pham vi ca nudce déu c6 sb liéu
quan tric; hon nita, dong chay nam cta nhiéu séng vira va 16n
da xuat hién it nhat mot chu ky dong chay nim, bao gom mot
pha nudc nhiéu (gia tri dong chay nam trung binh cia pha nay
16n hon gia tri dong chay nidm trung binh thoi ky nhiéu nim)
va 1 pha nudc it (gia tri dong chady nam trung binh ctua pha nay
nho hon gia tri dong chay nim trung binh thoi ky nhiéu niam).
Piéu nay duoc thé hién trén duong quéd trinh tich liy chuan
sai dong chdy nam cua cac song 16n va vura (hinh 2.2). Gia tri
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dong chay nam trung binh giai doan 1977-2008 sai l¢ch thuong
duéi so véi gia tri dong chay nam trung binh thoi ky nhiéu nim
(50-60 nam).

Tu hinh 2.3 cho théy, trong pham vi lanh thd Viét Nam, mo dun
dong chay nam trung binh giai doan 1977 - 2008 (MO, 1/s.km?)
bién doi trong pham vi rong, tir dudi 51/s.km2 dén trén 100 Us.
km2. Céc trung tim MO 16n déu xuét hién ¢ nhitng ving nai cao
d6n gi6é dong nam hay tdy nam & Bic B9, Ty Nguyén va Dong
Nam B, hay déng bic trén sudn phia déng diy Truong Son & ven
bién Trung Bo. D6 1a ving nii phia dong bac tinh Quang Ninh
véi Mo trén 120 1/s.km2, duge cho 1a 16n nhat & nudc ta, tiép sau
do 1a ¢ suon phia dong nam day nti vom song Chay ¢ trung luu
hiru ngan séng L6 (khu vuc Bic Quang) v6i Mo trén 100 1/s.km2.
Ngoai ra, mot s trung tim dong chay 16n v6i Mo trén 80 1/s.km2
xuat hién & cic ving nii: Hoang Lién Son, bién gidi ta ngan song

10.0

Tram Ta Bii trén song Pa

Tram Yén Bai trén song Hong

ANk b~ =~ A==~ ~| =O=Tram Ghénh Ga trén song Lo [

| - = % - - Trgm Dira trén song Ca

| Tram Cung Son trén song Ba

el N_____1____| —*— TramBan Don trén song Xré Poc
T E— T T

804 -----f-----4------

604 -—---L-— A

2(k;-1)/Cy

+ + + +
1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010
Nam

Hinh 2.2a. Duong qua trinh tich liy chuan sai dong chay trung binh nam tai
mot sO tram thuy van trén cac song 16n
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1977 - 2008 trong lanh thd Viét Nam /26/
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Pa ¢ huyén Muong Té tinh Lai Chau, mot s6 noi & suon phia
dong day Truong Son (day Rao Co ¢ phia tay tinh Ha Tinh), d¢o
Hai Van, Tra My - Ba To ¢ phia tdy nam hai tinh Quang Nam va
Quang Ngai va suon tdy nam ddy Ngoc Linh ¢ tinh Kon Tum.
Ngoai ra, mot s6 trung tim dong chay twong ddi 16n xuét hién &
cac day nui: Tam Pao, Ba Vi, Bu Rinh (phia tdy nam tinh Thanh
Hoa), Phu Hoat (phia tdy bac tinh Nghé An), ddy Voi Mep (¢ phia
tay nam tinh Quang Tri), day nii Hon Chao (¢ phia dong nam tinh
Phu Yén), diy Chu Yang Sin & phia dong Nam tinh Pac Lic va
ving d0i ndi & trung luu song Dong Nai trén dia phan tinh Lam
Dong va Binh Thuan.

O nhitng sudn nui, thung ling, cao nguyén va ven bién khuét gid
mua am thudng c6 mua va dong chay nho. Vung ven bién Ninh
Thuan (Ca N4) va Binh Thuan (Phu Phong) 1a noi c6 mua va dong
chay nho nhét v6i Mo duéi 5 1/s.km2. Ngoai ra, MO <10-15 1/s.
km2 xuét hién ¢ thung ling cac séng Ky Cung (tinh Lang Son),
Nam Rém (tinh Pién Bién), song Mi (tinh Son La), song Gam
(tinh Tuyén Quang), song Ca (tinh Ngh¢ An), song Ba (tinh Gia
Lai), cao nguyén Son La - Yén Chau (tinh Son La), cao nguyén da
voi Pong Van, Méo Vac (tinh Ha Giang) va mot s6 noi & ven bién
Bic Trung B¢ (Thanh Héa - Nghé An) va Nam Trung B6 (Quang
Ngii - Khanh Hoa) va & Pong bang song Ciru Long (dai ven song
Tién, séng Hau & cac tinh Dong Thap, An Giang)...

Nhin chung, su bién ddi ciia Mo trong cic ving nhu sau: (10-
120) 1/s.km2 & Bac B, (10-80) 1/s.km2 & Bic Trung Bo, (5-80)
1/s.km2 & Nam Trung B9, (15-80) 1/s.km2 ¢ Tay Nguyén,(10-50)
1/s.km2 & Pong Nam B va (10-30) 1/s.km2 & Dong bang song
Ctru Long.
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2.3. TONG LUGNG DONG CHAY NAM

Tong luong dong chay nim trung binh giai doan 1977-2008 cua
tat ca cac song trén lanh thd Viét Nam (W0) khoang 837,7 km?,
trong d6 514,6 km? (61,4%) tir cac nudce lan can chay vao (W0,ng)
va 323,1 km? (38,6%) dugc hinh thanh trén 1anh tho nude ta (duoc
goi 12 dong chay noi dja-W0,nd) /26/. Trong bang 2.1, dua ra tong
lugng dong chdy ndm trung binh giai doan 1977-2008 cua cac hé
thong song va toan lanh thd ca nude.

Téng luong dong chdy nam phan b rat khong dong déu trong
lanh tho. Hé thong song Mé Cong chiém 59,7% (khoang 500
km?), hé théng song Hong: 15,0% (125,8 km?), hé thong song
DPong Nai: 4,40% (36,86 km?), cac hé théng song Ma, Ca, Thu
Bon tuong tng chiém 2,42% (20,25 km®), 2,33%(19,54 km?),
2,61% (21,88 km?), ba hé théng song Ky Cung, Thai Binh va Ba
tuong Ung chiém khoang 1,14% (9,53 km?), 1,16% (9,55 km?) va
1,16% (9,75 km?), cac song doc 1ap chi chiém 10,1% (84,6 km®).

Phan 16n ngudn nudc tir nudc ngodi chay vao 1a cia song Mé
Cong, chiém t6i 87,6% (450,76 km?), rdi dén song Hong (9,7%,
49.8 km?), con cac hé théng song Ky Cung, Ma, Ca va Pong Nai
tuong ung chiém khoang: 0,27%, 1,07%, 0,70% va 0,70%).

Néu chi xét W0,nd, thi hé théng séng Hong chiém ty 18 16n nhat
(23,52%, 76,0 km?), rdi dén hé théng song Mé Cong (15,24%,
49,24 km®), hé théng song Pong Nai (10,29%, 33,26 km?), cac hé
théng song Ky Cung, Thai Binh, M3, Ca, Thu Bén va Ba tuong
mg chiém 2,52%, 2,96%, 4,57%., 4,93%, 6,77% va 3,02% va céac
song doc 1ap chiém 26,18%.
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Hinh 2.4 13 so d6 phan b cua téng lugng dong chay nim trung
binh thoi ky 1977 — 2008 giira cac hé théng song trong lanh thd
Viét Nam. Hinh 2.5 1a so d0 phan phéi cta tong luong dong chay
nam trung binh giai doan 1977-2008 trong cac hé thong song.

2.3. PHAN PHOI DONG CHAY TRONG NAM

Hang nam, dong chay song subi ¢6 hai mia: mua lii va mua can.
Nhung thoi gian xudt hién hai mia dong chay nay 1a khong dong
thoi trén 1anh thd ca nude. Trong bang 2.2 dua ra luu lugng trung
binh thang binh quan thoi ky quan tric tai mot s6 tram thay vin
trén cac song.

Muia 1ii hang nim, trén cac song sudi thudng xuat hién vao cac
thang V,VI - IX, X & Bic Bo va phan phia bic cua Bic Trung B9,
cac thang VI, VII - XI, XII & Ty Nguyén, Nam Bo va ven bién
cuc Nam Trung Bo (Ninh Thuén- Binh Thuan). Mua lii trén cac
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Hinh 2.4: Phan b cua téng luong Hinh 2.5: Ty 1& % tong luong dong
dong chay nam trung binh thoi ky chay nam trung binh giai doan 1977-
1977 — 2008 gitra cac h¢ thong 2008 cta cac hé thong song so véi
song trong lanh tho Viét Nam ca nuoc
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Bang 2.1: Tong luong dong chay nam trung binh giai doan 1977 - 2008 cia

cac hé thong séng trong lanh thé Viét Nam /26/

Dién tich luu vuic (km2)

Téng lugng dong chay nam (km3)

) Hé thong song/ = =
My W Ty T
1 Ky Cling 1980 11280 13260 1,38 8,15 9,53
2 Théi Binh 15180 15180 9,55 9,55
3 H6ng 82300 72700 155000 49,80 76,0 125,80
4 Ma 10800 17600 28400 5,50 14,75 20,25
5 G 9470 17730 27200 3,60 15.94 19,54
6 Thu Bon 10350 10350 20,88 21,88
i Ba 13900 13900 9,75 9,75
3 Dﬁng Nai 6700 37400 44100 3,60 33,26 36,86
9 Mé Cong 726176 68824 795000 450,76 49,24 500
10 Cac Sf)ng khac 66248 66248 84,56 84,56
(& nuidc 837426 331212 1168638 514,6 33,1 837,7

song sudi & ven bién Trung va Nam Trung Bo ¢6 xu thé mudn va
ngan dan tir bic vao nam, tir thang VIII, IX dén thang XI, XII.

Ty 1& lugng dong chay mua li so v6i dong chay nim ciing bién
d6i theo tirng ndm va tirng viing, tir (50-55)% dén (80-85)%, trung
binh khoang (70-80)% trén phan 16n cac song, nhung chi khoang
(60-70)% trén cac song & ven bién Trung Bo

Trong bang 2.3 1a ddc trung phan phdi dong chay trong nim trong
cac hé thong song va hinh 2.6 1a so @ phan phdi dong chay trong

nam tai mdt sO tram thuy van trén cac song 16n va vira.
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Bang 2.3: Dac trung phan phéi dong chay trong nam /26/
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Thi H,é trse::tl ] Miali | Miacn Bathéllgl(m Thén%h’m Ba’thén#g Théngﬂnhé
" thﬁong th.u)’( Dactrung : nhat nhat nhonhat | nhat
9 van % Thang % Thang % Thang % Thing % Thang % Thang
. Trung binh 76,64 23,36 58,31 177 5,66 1,73
1 gng 12 Lénnhdt 86,88 ‘{)'(V)'(' 31,08 )I(\'IX\'/' 65,52 \cuv'll)'( 317 VIl 831 Il 2,66 11X
Nhénhit 6892 ~ 1312 ' 51,72 19,72 3,20 087
" Trung binh 79,11 20,89 57,91 23,74 473 1,35
2 E?:r: 20 Lonnhdt 86,68 \:;(V)'(' 30,67 )|(\’/X:/_ 67,80 zl"vllxn 36,77 VILVIL 7,84 Il 2,46 11, LIl
Nhonhit 6933 1332 ' 47,50 18,02 1,80 0,54
) Trung binh 79,11 20,89 57,91 23,74 473 1,35
2 T onmnat 8668 0 3067 M arg0 MY e i 784 i 246 11
Binh — IXX A VIVl
Nhénhat 69,33 13,32 47,50 18,02 1,80 0,54
Tungbinh 7449 VI, 2551 53,86 21,66 82 2
3 Hong 56 Linuhit 8249 V,Vi- 3347 o\ 67,39 VIHX 31,26 VILVIN 2097 " 418 Il
Nhénhit 66,53 XX 1751 " 39,49 13,56 3,85 112
Tungbinh 7335~ 2665 , 5695 B 7,29 219
4 Ma 15 Lonohit 8162, 3601, . 6881 VIFX 3221 VILIK 952 IV 2,94 Il
Nhonhit 6399 1838 51,49 20,61 302 079
Tungbinh 656 VY, 3344 W1V 5568 | 2411 939 2,85
5 G 15 Lonnhat 80,65 VI-X, 48,15 XIVI, 79,13 o 45,95 XX 13,51 IV 3,98 IILIV
— IX-XI ==
Nhénhit 5185 IX-XIl 1935 1-VIIl 47,13 18,42 382 118
- Trung binh 62,74 37,26 62,74 26,14 879 240
6 pn Ldnnha"; 66,84 XXl 4136 X 6684 X-XI 2816 X 966 WV 270 WV
Nhnhat 58,64 33,16 58,64 113 791 2N
Tungbinh 71,58 XK1, 2842\ 5687\ 2457 570 0
7 Ba 6 Lnnhit 7574 VIN 3513 TI80 ) 3471 M 70T 208 N
Nhonhit 6487 X-XII 2426 31,77 19,55 3,68 1,09
\ Trung binh 78,46 21,54 57,99 21,63 498 14
8 z:l”g 10 Lonnhst 8448 VI-XI 34,00 XII-VI 65,67 VII-X 26,65 |Vx”|x 1030 IHV 2,85 I
Nhé nhat 66,00 15,52 47,16 1850 2,69 076
SéSan  Trungbinh 72,04 27,9 493 18,93 793 232
9 6 9 Lnohat 7741 g3y VI o0 K ke 1140 1y 332
\ — VIIX] XiL1-vI IX-XII e
pic Nhé nhat 66,66 2,59 45,40 15,93 5,65 148
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Hinh 2.6a: Phan phf)i lwu lwong trung binh thang trong ndm mot sb tram
thiy van trén mdt s song 16n /26/
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Hinh 2.6b:Phan phdi luu lwong trung binh thang trong nam tai mot sd tram

thily van trén mot s song vira /26/
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Hinh 2.6b:Phan phdi luu luong trung binh thang trong nim tai mot s tram

thily van trén mot s song vira /26/



39

Tram Noéng Son trén séng Thu Bén Tram Cung Son trén séng Ba
250 250

Luu lugng nudce (m’/s)
Luu lugng nude (mz/s)

n m v v o ve v v Ix X XX I n m v v o ve vl v Ix X XX
Thang Thang
Tram Ta Lai trén song Dong Nai Tram Krong Buk trén song Krong Buk
250

Luu lugng nude (m3/s)
Luu lugng nudc (m3/s)

| IV v v vIe Vi IX X XE XN I Imovovo Ve Ve VIE X X XE XN

Thang Thang
goram Dirc Xuyén trén song Krong Kno Tram Kon Tum trén séng Dic Bla

250

Luu lugng nude (m3/s)
Luu lugng nude (m3/s)

omvoVo Ve Ve VI X X X X Lo vV Ve VI VI X X X X
Théang Thang

Hinh 2.6¢: Phan phéi luu luong trung binh thang trong ndm tai mot sd tram
thiy van trén mot song vira /26/
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Ba thang lién tuc c6 dong chay trung binh thang 16n nhét xuat
hién vao cac thang VI-VIII hay VII-IX trén cac séng & Bic BO va
phan phia bac ctia Bic Trung Bo (song Ma); cac thang VIII-X &
song Chu, thuong ngudn séng Ca va mot sé6 nhanh song & trung
luu song Ba; cac thang IX-X trén cac song & ven bién phia nam
ctia Bic Trung B tir Ha Tinh dén Thira Thién Hué, Ninh Thuin
va Binh Thuan, séng Dic Bla va Xré pdc; cac thang X-XII & Nam
Trung Bo tir Pa Ning dén Khanh Hoa. Dong chay ba thang nay
chiém khoang (40-75)% dong chay nam, trung binh khoang (55-
65)%, tuong ddi 16n & Nam Trung B, noi mua 11 chi kéo dai 3
thang va nho nhét ¢ cac luu vuc song c6 diéu tiét luu vyc kém
hay “mét nudc” vao cac hang dong da voi nhu ngdi Pum tai tram
Coc San.

Théang c6 dong chay trung binh thang 16n nhat xuit hién vao cac
thang VII hay VIII & trén cic song & Bac B va trén song Ma;
thang VIII hay IX trén song C4, mot sb song trong hé thong song
Pong Nai va song Sé San; thang X hay XI trén cic song & ven
bién Trung B tir Ha Tinh dén Khanh Hoa, song Pong Nai (trir
mot s6 song c6 thé vao thang VIII) va song Xré pdc. Dong chay
thang 16n nhat chiém khoang (13 -45)% dong chdy nim, nhiéu
nhat & song Hinh tai tram séng Hinh, noi mua lii chi kéo dai co
3 thang, tir thang X dén thang XII; nho nhat ¢ ngoi Pum tai tram
Cbc San.

Mua can trén cac song sudi trong cac vung nhu sau: tir thang X,
XI dén thang IV, V & Bic B va phan phia bic cua Bic Trung Bo;
tir thang I dén thang VIIIL, IX, & phan phia nam cia Bac Trung Bo
va Nam Trung Bo; tir thang XII, I dén thang V, VI & Tay Nguyén
va Nam B0, ty s6 dong chay mua can chiém khoang (15-40)%,
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trung binh khoang (20-30)%, tuong d6i 16n & Nam Trung B,
noi mua can kéo dai t6i 8, 9 thang va trong mua can cén c6 thé
xuat hién 1@ tiéu man vao thang V,VIL. Ty s6 dong chay mua can
chi khoang (13-20)% dong chay ndm. ¢ nhitng luu vyc song ma
tinh diéu tiét cia luu vue kém do dia hinh déc, tham phu thue vat
nghéo nan, dic biét 1a cac song sudi nho, hay song sudi trong khu
vuc vung da voi co cac hang dong karst.

Ba thang lién tuc c6 dong chay trung binh thang nho nhét xudt
hién vao cac thang I-III trén hau hét cac song ¢ Béic B9; cac
thang II-IV trén mot sd song phan phia bac cua Bac Trung B9,
thuong va trung luu song Ba, cuc Nam Trung B§ (Ninh Thuén-
Binh Thuan), song Pong Nai va trén cac séng & Tay Nguyén; cac
thang III-V trén cac song & ven bién Trung Bo tir Quang Binh
dén Khanh Hoa. Dong chay cua ba thang nay chiém khoang (5-
10)% dong chay nam, dao dong trong pham vi (2-21)%; tuong
d6i 16n ¢ song Ca, song Hong; nho nhat ¢ song Lily tai tram
song Lily (2,3%) va 1on nhat (21%) ¢ song Hong tai tram Son
Tay do tac dong diéu tiét ctia cac hd chira Hoa Binh, Thac Ba va
Tuyén Quang.

Thang c6 dong chay trung binh thang nhé nhit xuit hién vao
thang II trén phan 16n cac song & Bic BO (mot s6 song xuét hién
som vao thang XII, I); thang III trén song Hong, song Dong Nai
cac song ¢ Tay Nguyén va cuc Nam Trung Bg; thang IV trén song
Ca va céc song & ven bién Trung B, song Ba va song Dong Nai.
Dong chay cua thang nay chiém khoang (0,5-4,5)% dong chay
nam, trung binh khoang (1,5-2,5)%, nho nhat & mot s6 séng subi
nho (0,53% o sudi Thanh Loc tai tram Ngoc Thanh (dién tich luu
vuc 19,5 km2) va song Ly tai tram song Lty (0,58%).
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Ché d6 dong chay vung ha luu cac song ven bién con chiu anh
huodng cua triéu, dic biét 1a trong mua can. B bién nudc ta dai
khoang 3.260 km, c6 du 4 kiéu thiy triéu khac nhau trén thé gidi,
bao gom nhat triéu déu va khong déu, ban nhat triéu déu va khong
déu. Dudi day néu khai quat ché do triéu ¢ nudc ta /25./.

Ving bién tir Mong Cai dén Thanh Hoa: Hau hét s6 ngay trong
thang xuét hién nhat triéu déu, trong d6 khu vuc Héng Gai - Db
Son ¢6 ché d6 nhat triéu déu nhét, trong mot ngay c6 mot lan triéu
1én va mot 14n tridu xudng; cang vé phia bic ciing nhu vé phia nam
ctia khu vyc nay thi tinh nhat triéu cang kém. O nam Thanh Hoa,
hang thang chi c6 khoang (18-22) ngay nhat triéu. Do 16n cia thay
triéu dat t6i 480 cm tai Cira Ong, 418 cm tai Hon Dau vao ky nudc
cuong cuc dai, nhung chi dat 50 cm vao ky nudc kém.

Ving tir Nghé An dén bic Quang Binh: Ché d6 nhat triéu khong
déu, s6 ngay nhat triéu chiém trén 50% s6 ngay trong thang;
thoi gian triéu rat dai hon thoi gian triéu 1én. D6 16n cua thuy
triéu vao ky nudc cuong cuc dai dat 370 cm tai ctra HO1, 200 cm
tai ctra Gianh. Bién do trung binh twong ung khoang 220 cm va
130 cm.

Vung nam Quang Binh - Ctra Tung: Béan nhat triéu khong déu;
tinh chat ban nhat triéu nbi bat hon véi phan 16n sb ngay trong
thang co hai 1an triéu 1én va hai lan trién rat. Bién d6 triéu giam
dan tr bic vao nam, tai cira Tung. BJ 16n cua thuy tridu vao thoi
ky nudc cuong khoang: cyc dai: 80 cm, trung binh: 50 cm, cuc
tiéu: 35 cm.

Vung cua Thuan An va lan can: Ban nhat trieu déu voi hai lan
tricu 1én va hai lan triéu rat déu dan hang ngay. Bién do triéu vao
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thoi ky tridu cuc dai khoang (60-80) cm, it thay di theo cac ky
triéu trong thang, ting dan vé hai phia bic va nam, dat toi (55—
100) c¢m tai ctra Tu Hién, 16n nhit c6 thé téi 190 cm.

Vung tir Nam Thuan An dén bic Quang Nam: Ban nhat triéu
khong déu; trong thang co khoang (20-25) ngay ban nhat tridu.
D¢ 16n cua thuy triéu ky nudc cuong tai Da Nang nhu sau: cuc dai
130 cm, trung binh 80 cm, cuc tiéu 55 cm.

Ving tir nam Quang Nam dén bic Binh Thuan: Ché d¢ thuy triéu
tir ban nhat triéu chuyén dan thanh nhat triéu khong déu; sb ngay
nhat triéu ting 1én téi (18 — 22) ngay trong thang. Bién d¢ tricu
cling tir 120 cm tang 1én 200 cm; thoi gian tridu 1én dai hon thoi
gian tridu rat. Do 16n cia thiy triéu ky nude cuong tai Quy Nhon
dat t&i: cuc dai 201 cm, trung binh 110 cm, cuc tiéu 75 cm va tai
Nha Trang twong Gmg bang: 200 cm, 140 cm, 75 cm; d6 16n thuy
triéu vao ky nudc kém chi dat khoang 50 cm.

Vung tir nam Binh Thuan dén miii Ca Mau: Ttr Ham Tan dén mii
Ca Mau, tinh chit nhat tridu tro 1én thir yéu, nén & vung nay hang
ngay xuét hién ban nhat triéu khong déu, hdu hétsé ngay trong thang
c6 hai 1an triéu 1én va hai 1an triéu rat. Tai Viing Tau, d6 16n cua
thay triéu ky nudc cuong nhu sau: cuc dai 419 cm, trung binh
310 cm, cuc tiéu 225 cm; tai Ghénh Hao twong tmg bang: 390 cm,
290 cm, 210 cm.

Vung tir miii Ca Mau dén Ha Tién: Xuét hién nhat triéu khong
déu va nhat triéu déu vé6i tinh chat ban nhat triéu ting 1én vé
phia Ha Tién. Tai Rach Gia ché d6 nhat tridu giit vai tro chu
yéu, nhung cac thanh phan ban nhat triéu 12 dang ké, nén sd ngay
trong thang c6 hai lan triéu 1én va hai 1an triéu rat 1a chi yéu. Tur
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khu vuc ndy vé phia Ca Mau va vé phia Ha Tién, tinh chit nhat
tridu ting 1én va s ngay nhat triu trong thang tré thanh chu yéu.
Do 16n cuc dai, trung binh va cyc tiéu cua thay triéu ky nudc
cuong tai mot sb vi tri tuong Ung nhu sau: tai Ca Mau: 150 cm,
115 cm, 100 cm, tai Rach Gia: 108 cm, 65 cm, 50 cm, tai Ha Tién:
11 cm, 78 cm, 50 cm. Trong ky nuéc kém, do 1on cua thuy triéu
chi khoang 50 cm.

2.4. CHAT LUGNG NUGC SONG

Chat lwong nudc nodi chung va nude song noi riéng thuong duge
danh gia theo cac chi tiéu vé 1y hoa, thanh phan sinh hoc va tiy
thudc vao muc dich st dung ma c6 nhiing ti€u chi khac nhau. Dudi
day chi néu mot cach khai quat mot s dic diém chinh cta chit
luong nude song Viét Nam .

2.4.1. Dong chdy cat bun

Ham lugng cat bun cia nude song (hay con goi 1a d§ duc cat bun)
cling bién do61 theo mua va khac nhau gitta cac song trong céc

vung.

Ham lugng cat bun lo Itrng trung binh nam cua cac song vira va
nho bién doi trong pham vi tir khoang 40 g/m3 dén gan 700 g/m3;
nhd ¢ vung dé voi (song Trung - mot nhanh phia hitu ngan song
Thuong), 16n nhat & song Nam Mirc - mot nhanh phia hiru ngan
cua song Da /22/. Trong bang 2.4 dua ra ham lugng cat bun lo
ling trung binh thoi ky quan tric tai mot s tram thuy van trén
mot sd song.
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Dbi voi cac song 10n, ham luong cat bun lo ling ciing khac nhau
rat 1on gitra cac song, tir khoang 50 g/m3 (song Xrépdc) dén trén
2.500g/m’® (séng Thao ), twong ddi 16n & hé thdng song Hong
(700-1.600) g/m3 ¢ song Da, (2.000-30.00) g/m* & song Thao,
(350-700) g/m3 & séng Lo, tuong dbi nho trén cac song nhanh cua
song Mé Cong & Tay Nguyén va song Pong Nai (50 g/m® & song
Xrépbe, 106 g/m? & song Pong Nai, 150 g/m® & song Pic Bla),
céc song 16n khic & ven bién Trung Bo khoang (150-300) g/m3,
song Tién va song Hau ¢ PBSCL khoang (400-500) g/m°.

Ham luong cat bun lo ling cia nudc séng ciing bién doi theo
mua: duc trong mua lii va trong trong mua can. Khoang (80-90)%
tong lugng cat bun lo lung duoc dong nudc chuyén tai trong mua
10 (hinh 2.7).

2.4.2. H6éa hoc nuéc song

D¢ khodng hoda trung binh ndm cua nudc song ¢ nude ta thude
loai thip, bién ddi trong pham vi tir duéi 50 mg/I dén 250 mg/l.
Do khoang hoéa trén 200 mg/I xuat hién ¢ cac song Thao, L6, Gam
va cac song vira va nho chay qua vung da voi; dudi 50 mg/l ¢ cac
song ving ven bién Nam Trung B va hé théng song Pong Nai.

Chi s6 pH: Nudc song thudng c¢6 phan ng trung tinh hay kiém
yéu voi chi s6 pH khoang 7-7,5, twong ddi thap ¢ hé thong song
D(‘A)ng Nai; nudc song, kénh rach va déng ruong & maot s6 noi
trong DBSCL vio giai doan dau mua mua (thang IV, V) thuong
bi nhiém phén nén do chua 16n véi pH dudi 5.
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Hinh 2.7a: Biéu d ham luong cat bun lo ling trung binh thang trong nim

tai mot sd tram thay van /26/
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Thanh phan ion chinh: Nudc séng thudc 16p bicacbonnat véi ion
HCO3~- chiém ty 1¢ chu yéu trong cac anion

D9 cling nudc song thuong dudi 3 mg-e/l , thudc loai mém; nudc
song Bong Nai c6 d cting nho nhat, dudi 0,15 mg-e/l; nudc song
cua cac song chay qua vung da voéi c6 do cung kha 16n.

Nudc song ving ven bién bi nhiém min, nhat 1a vao mua can.
Mtrc d6 nhiém man ciing nhu khoang cach tir bién ma man co
thé xam nhap vao trong sdng ngoi, kénh rach va dong rudng phu
thudc vao do 16n cia triéu va luong nudc tir thugng luu chay veé.
Ché d6 man bién ddi theo ché do triéu. O PBSCL, vao mua can,
dic biét 1a vao thang IIL, IV khi luong nude thugng ngudn dd vao
ddng bang nho nhat, man c6 thé xam nhap siu tdi (40-60) km ké
tlr ctia song; hang nam c6 khoang hon 2 triéu ha bi nhiém man.

Nhin chung, chat lugng nudc song Viét Nam con tot, ¢ thé cung
cap cho cac nganh st dung. Nhung, nudc song & khong it noi da
va dang bi 6 nhiém rat nghiém trong do chat thai va nudc thai tir
cac khu cong nghiép, nong nghi¢p, do thi va khu dan cu xa truc
tiép vao song sudi, ao hd, hd chira khong qua xir Iy 1am sach. O
nhiém va can kiét nguén nuée 1a van dé rat nghiém trong, lam
giam luong nude co thé cung cip cho cac nhu cau, anh huong dén
strc khoe con nguoi va phat trién bén viing.

2.4.3.Tinh hinh 6 nhiém nguén nuéc mat
1) Tong quat chung

Vao nam 2005, Viét Nam ding thir 127 trong bang xép hang chi
s6 moi truong va chi dung tht 8 trong cac nuéc ASEAN. Chi
s6 bén vitng moi truong cia Viét Nam thap do moi truong bi 6
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nhidm nghiém trong ma chua c6 giai phap hiru hiéu dé khic phuc,
dac biét nguén nudc mat dang trong tinh trang bido dong, nhiéu
dong song c6 nguy co bi “khai tir” nhu song Nhué, song Day,
song Cau, song Cong, song Pong Nai...

Chét luong nudc mit trén lanh thd Viét Nam nhin chung 13 twong
dbi tot, dam bao duoc cac tiéu chuan va 1a ngudn nudc cung cip
cho sinh hoat (Tiéu chuin nude mait loai A) va phuc vu cho céc
muc dich khiac (TCNM loai B). Tuy nhién, mét sé doan séng gan
cac khu db thi 16n, khu cong nghiép, cac lang nghé... thi chi tiéu
ho4 1y d3 vuot chat luong cho phép. Ngudn giy 6 nhiém chu yéu
la nudc thai tr cac hoat dong sinh hoat, cong nghiép, thuy san,
nudce thai y té... chwa qua xtr Iy hodc xir 1y chua triét dé va thai
truc tiép vao kénh dan rdi chay ra song /3/.

Hién nay, cac ho va kénh muong ¢ cac khu vuc do6 thi dang tro
thanh noi chra va dan nudc thai. Mac do 6 nhiém ngudn nude
trong cac kénh, séng, hd ¢ cac thanh phd 16n, cac khu tap trung
dan cu 1a rat nghiém trong. O mot s6 doan song, nudc song bi
6 nhiém voéi mirc do cao va c6 xu huéng ngay cang ting da anh
huong dén kha niang str dung ngudn nudc song dé cap nudc sinh
hoat & nhiéu dia phuong. Nhiéu khu c6ng nghiép ctia mot s6 tinh
va thanh ph6 nhu TP. H6 Chi Minh, Dong Nai, Binh Duong dang
hang ngay xa hang triéu m3 nudc thai khong qua xir 1y hoac xu
1y khong dat tiéu chuan ra song, gy 6 nhiém ngudn nude. Nudc
song Nhué, séng P4y bi 6 nhidm nghiém trong, nuéc song Cau,
song Dong Nai dang trong tinh trang bao dong.

Tai Ha Noi, tong luong nude thai cua thanh phd khoang (300-
400) nghin m3/ngay. Luong nudc thai chi dugce xtr 1y so b hodc
trong cic bé ty hoai hodc cac bé ling cin trong cac tuyén thoat
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nudc chung, néng dd chét 6 nhidm & mot sé diém xa 1a rat cao:
BODS tur 50-190mg/l, NH+4 tir 3-25mg/1, COD tu 90-495mg/1.

Tai thanh phd Viét Tri, mdi ngay thai vao song Hong 100 nghin
m3, trong d6 nudc thai cong nghiép chiém 30%. Nudc thai ra c6
chét dich den, gom cac chat thai rdt nguy hiém d6i v6i méi sinh
nhu lignin, sulfua hiru co, axit béo, cac chit hiru co mach vong
c¢6 chtra clo... Tai thanh phd HO6 Chi Minh, luong nuée thai cong

Hinh 2.8: X4 nudc thai vao song

nghi¢p xa ra mdi truong 1a 400 nghin m3/ngay;du bao lugng
nuéc thai cong nghiép dén nam 2010 sé& ting 1,35 1an va 1,46 lan
vao nam 2020.

Mot s6 nganh cong nghi¢p nhu hoa chat, phan bon, ché bién khai
thac khodng san c6 luong nudc thai 16n chira nhiéu yéu t6 doc hai
duoc thai truc ti€p ra cac song, ao, ho gay 6 nhiem nguoén nudc.

Nganh thuy san ciing thai ra mgt luong nudc thai 1on tir cong nghi¢p
ché bién thuy san nhu nudc thai san xuét, nudc thai vé sinh cong
nghi¢p va nudce thai sinh hoat.
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2) Tinh hinh 6 nhiém ngudn nwéc trén mét s6 hru vue song
a) Luu vue song Nhué, song Day

Qua trinh phat trién kinh té cua 6 tinh (Ha Noi, Hoa Binh, Ha Tay,
Ha Nam, Nam Dinh va Ninh Binh) thudc luu vuc song Nhug, song
Pay da gdy 6 nhiém nghiém trong ngudn nudc mit trén luu vuce
nay. C6 t6i 700 ngudn thai tir cong nghiép, cac lang nghé bénh
vién va sinh hoat d6 vao luu vuc cac song nay. Moi ngay hé thong
song phai tiép nhan 800 nghin m3 nudc thai sinh hoat. Riéng noi
thanh TP.Ha Noi hang ngay thai ra khoang 500 nghin m3, trong
d6 co khoang 100 nghin m3 1a nudc thai tir cac co sé cong nghiép,
dich vu, bénh vién..; Hau hét luong nudc thai nay dd vao 4 con
song thoat nudc 1a song T Lich, Kim Nguu, Lir va Sét, rdi cudi
cing d6 ra séng Nhué qua dap Thanh Liét. Ngudn nudc thai tir
noi thanh Ha N6i x4 vao song Nhué dugc coi 1a mot trong nhiing
ngudn gay 6 nhiém 16n nhét.

Theo théng ké gan day, toan bo khu vuc c6 khoang 130 nghin co
s& cong nghiép, trong d6 c6 254 co s& co ngudn thai truc tiép vao
song Nhugé, song Day, trong s6 d6 c¢6 152 co sd cong nghiép tai
Ha Noi. Bén canh d6, nudc thai tir cac lang nghé truyén théng hai
bén song, nhat 13 tai tinh Ha Ty ciing 1a ngudn gy 6 nhiém nhu
nudc thai tur cac lang nghé wom to, dét nhudm c6 d6 mau rit cao,
ham lugng COD trong nudc 1€n téi 341 mg/1; nudce thai tir cac lang
nghé gia cong kim khi chtra ham luwong kim loai vuot tidu chuan
cho phép tir 2,5-9 lan.

Theo mét s6 két qua nghién ciru chat luong ngudn nudc mit séng
Nhué va séng Day c6 thé thay chat luong nudc mit cua hai song
trén bi 6 nhiém tir trung binh dén ning.
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O nhiém nang co thé ké dén 1a nude song Nhué tai doan Cau Dién,
cau Ha Pong hay tai ciu T6 - Thanh Tri, nudc song Pay tai Thanh
Tén - Thanh Liém, tai ciu Héng Phu - Phu Ly; nang nhét 1a doan
tai dap Thanh Liét, nudc song Nhué da bi 6 nhiém dén murc cuc
dai, ham luong céac chi ticu BOD, NO2-, NH4+, Coliform, As...
déu vuot qua tiéu chudn cho phép loai B dén hang chuc lan BOD =
120mg/1; As=0,15mg/l; DO = 0,5mg/l; NH4+ = 25,4mg/l; NO2- =
0,37mg/1 va Coliform la 20.000 MPN/100ml. Nudc song ¢ nhiing
khu vuc nay khong du tiéu chuan lam ngudn cap cho sinh hoat va
cho cac muc dich khac.

b) Luu vue séng Cau, song Cong

Luu vuc séng Cau tiép nhan nudc thai tir 6 tinh: Bic Kan, Thai
Nguyén, Vinh Phuc, Bic Ninh, Béc Giang va mot phﬁn nudc thai
tir TP.Ha Noi. Két qua phan tich cua du an “Panh gia tong quan
tinh hinh xa nudc thai tai mot s6 khu vuc trong diém Thai Nguyén,
Da Ning va Bién Hoa” do Cuc Quan ly Tai nguyén nudc thyuc hién
cho théy, tong lugng nudc thai cta cac loai hinh x4 thai trén dia
ban tinh Thai Nguyén 1a 42 tri¢u m3/nam, twong duong véi luu
luong trung binh khoang 115 nghin m3/ngdy. Vé co ban, toan b
lwong nudc thai nay déu db vao séng Cau va song Cong.

Nhin chung, nhu cau st dung nudc cho san xuét (khong ké san
xudt nong nghiép) va sinh hoat twong d6i on dinh va it bién dbi
theo thoi gian trong nim. Do nudc séng bién d6i manh mé theo
mua, nén néu so sanh véi luong nudc séng Cau, sdong Cong vio
thang can nhat thi luong nudc thai phat sinh trén dia ban toan tinh
trong thoi gian twong ing bang khoang 10% so vai lugng nudc tu
nhién trén hai séng nay. Trong s6 d6, lwong nudc thai 6 vao song
Céu khoang 88%, 12% con lai d6 vao song Cong.
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Chat lugng nudc séng Cau va song Cong doan chay qua TP.Thai
Nguyén c6 cac dic trung sau: ham lwong chit rin lo ling TSS
53mg/l; NO2- 0,11mg/l, gap 11 lan; COD 20mg/l, gap 2 lan;
BODS5— 17mg/l, gap 4,4; Coliform 23 nghin MPN/100ml, gép 4,7
lan; DO 14 5,1, gip 5,3 1an so voi giéi han TCNM loai A.

Nhin chung, chat lugng nudc song Cau hién nay dang trong tinh
trang bao dong; dic biét 1a & vung trung va ha luu song Cau, co
noi bi 6 nhidm nghiém trong, chit lvong dién bién rat phuc tap va
mirc 46 6 nhiém o timg doan song rat khac nhau. Theo théng ké
gan day, toan bo luu vuc song Cau c6 hon 2.000 doanh nghiép san
xuat cong nghiép va cac nganh nghé nhu luyén kim, ché bién thyc
phém, ché bién 1am san, vat liéu xay dung. Nudc thai cua nhiéu
doanh nghiép trong s6 d6 da duoc thai truc tiép ra séng Cau. Cac
co so luyén kim, can thép, ché tao thiét bi may moc tap trung chu
yéu ¢ Thai Nguyén véi tong lugng nudc thai hon 16 nghin m3/
ngay ciing 1a mot trong nhing thu pham khién nuéc song Cau bi 6
nhiém. Riéng khu cong nghiép gang thép Thai Nguyén mdi nim c6
hon 1,3 triéu m3 nudce thai duoge dd vao song Cau. biéu dang noi
12 nude thai phat sinh trong qué trinh san xuat gang thép c6 chura
nhiéu chit gdy 6 nhiém doc hai nhu ddu mé&, phenol va xianua, gia
tri cac thong sd SS, BOD5, COD déu vuot tiéu chuin cho phép
(TCNM loai A) tir 2-3 1an. Khu cong nghiép séng Cong voi cac
nha may san xuét co khi, ché tao may dong luc, hau hét déu chua
¢ hé thdng xir Iy nude thai, hodc chi c6 hé thdng xtr 1y ling cin
s0 bo rdi thai thang ra song Cong dem theo nhiéu dau md, kim loai
nang ddc hai.

Bén canh d6, hoat dong san xuat ciia hon 200 lang nghé tap trung
cht yéu ¢ Bic Ninh va mot s6 ¢ Thai Nguyén, Vinh Phuc, Béc
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Giang, nhu san Xuét giéy, niu ruou, ma kim loai, tai ché phé thai,
san xudt d6 gém... di thai ra séng Cau mot lwong 16n nude thai
chua qua xir Iy ma thai truc tiép vao ngudn nudc. Tai mot s6 lang
nghé tuy di c6 cac du an dau tu xay dung hé théng xir Iy nudc thai
tap trung nhung hoat dong khong hiéu qua, mot phan vi hé théng
thoat nudc thai it lai khong duoc tu bd lam cho néng do 6 nhiém
tang lén khong ngiing va ngay cang nghiém trong.

¢) Luu vue séng Pong Nai

Luu vuc hé théng séng Dong Nai trai rong trén dia ban nhiéu tinh,
do d6 chiu anh hudng ciia nhiéu ngudn tac dong trén toan luu vuc.
bac bi¢t 1a vung ha luu, nhiéu song bi 6 nhiém nghiém trong,
trong d6 c¢6 doan séng da “chét”.

Theo du an “Piéu tra tai nguyén nudc, tinh hinh khai thac va xa
nude thai vao ngudn nudc & ving kinh té trong diém phia Nam”,
chat lugng nudc séng Dong Nai da bi 6 nhiém mét s chi tidu da
lugng va vi sinh nhu NO2, COD, BODS, Coliform,... mt sb chi
tiéu vi lugng khac nhu Hg; As; CN;... méi chi c6 chi tiéu Hg vuot
gi61 han cho phép, céc chi ti€u khac chua vuot gidi han cho phép
theo TCNM-loai A. Muc d6 6 nhiém cac chi tiéu da luong, vi
lwgng nudc song Pong Nai c6 xu hudng ting dan tir Dong Nai vé
TP. Hb Chi Minh (tir thuong luu vé ha luu).

Néu xét cac chi tiéu phan tich so v6i TCNM cho thdy: phan 16n
cac chi tiéu dugc phan tich déu vuot gidi han cho phép (TCNM
loai A) khong dat tiéu chuan 1am ngudn nudc cho muc dich an
udng sinh hoat nhu: TSS bién d6i tir 2,4 mg/l dén 1.354mg/1, trung
binh 99,3mg/1, vuot gidi han cho phép theo TCNM loai B tir hon 1
dén 16,9 1an; NO2 0,44mg/1, vugt TCNM- loai B 1a 8,8 1an; COD
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vuot gidi han cho phép theo TCNM-loai B tu 1,2-1,8 lan; Ham
luong dau khoang gép gan 2,4 1an TCNM loai B; ham luong Coli-
form vuot giéi han cho phép theo TCNM-loai B tir 2-240 lan...

Hang ngay, song Dong Nai con phai tiép nhan 992 nghin m3 nuéc
thai sinh hoat. Pay 1a ngudn thai 16n, gy 6 nhiém moi trudng
luu vuc dic biét 1a 6 nhiém hitu co va vi sinh vat. Nudc thai cong
nghiép ciling 12 ngudn gy 6 nhiém dang ké. Xét vé tong luong,
binh quan mét ngay, luu vuc song tiép nhan khoang 480 nghin
m3 nudc thai tir hon 9 nghin doanh nghiép san xuat cong nghiép
thudc cac khu cong nghiép va cac co so san xuit cong nghiép phan
tan trén luu vuc. Bén canh do, viéc sir dung thudc bao vé thuc vat,
phan bén hoa hoc cing véi nhitng han ché trong viéc dau tu, xur 1y
nude thai tir cac chudng trai chan nudi va nudi trong thuy san ciing
khién méi trudng ciia lvu vue song 6 nhiém ngay cang trim trong.

2.5.HO CHUA, HO VA DAM PHA
2.5.1. Ho6 chira

Nhu trén da néu, tai nguyén nudc song cua Viét Nam kha phong
pht. Tuy nhién, dic diém chi yéu ctia dong chay song sudi trén lanh
tho Viét Nam 1a bién doi manh mé trong khong gian va theo thoi
gian, dic biét 1a phan phdi rat khong déu trong nam, gy ra lii lut
trong mua mua l{i va han han trong mua kho can. Ngoai ra, tiém
ning thuy dién ciing kha ddi dao véi tiém ning 1y thuyét khoang
300 ty kWh; tiém ning k¥ thuat khoang 123 ty kWh, trong duong
v6i cong suit lip may khoang 32.000MW; tiém ning kinh té k¥
thuat khoang 100 ty kWh, tuong duong véi cong suat lap may
khoang 25.000MW.
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Dé khai thac tai nguyén nudc song va tiém ning thuy dién, nham
phat dién, chdng 1ii va cap nudc cho ha du, phat trién giao thong
thuy va thiy sén va cai thi¢én moi truong, trong thoi gian qua da
¢6 hon 10.000 ho chira cac loai da duoc xay dung véi tong dung
tich hiru ich khoang 37.000 tri¢u km3, chiém 4,4% téng lugng
dong chdy ndm trung binh giai doan 1977-2008 cta cic song
sudi. Tong dung tich hitu ich ctia cdc hd chira trong hé thong song
Hong-Thai Binh (thudc lanh thd Viét Nam) chiém trén 45%, hé
thong song Dong Nai chiém khoang 22%, mdi hé thong song Ca,
Ba va song Sé San chiém khoang 7% tong dung tich hiru ich cua
céc hd chira trong ca nudc.

Theo diéu tra, théng ké gan day nhét /17/, trén dia phan cia 43
tinh, thanh phé di co6 trén 2.900 hd chira c6 dung tich tir 0,5
tricu m3 trd 1€n dang van hanh va dang duoc xay dung hoac da
c6 quy hoach voi tong dung tich khoang 65 ty m3, tong cong
suit lap may khoang 21.000MW. Trong dé, c6 khoang 2.100
hd chira dang van hanh véi tong dung tich 41 ty m3 va cong
suit lip may gan 8.000MW; gan 240 hd chta dang dugc xay
dung véi tong dung tich hon 21 ty m3 va cong suét lap may gan
9.000MW; hon 500 hé chira di duogc quy hoach va s¢ dugc xay
dung trong thoi gian t6i véi tong dung gan 4 ty m3 va cong suét
1ip may hon 4.200MW. Trong s6 cac hd chira néu trén c6 khoang
2.100 hd chira thity loi v6i tong dung tich hon 9 ty m3, chi chiém
khoang 14% tong dung tich cia toan bo hd chira, cha yéu 1 loai
hd chira loai nho dang hoat dong, c6 nhiém vu chu yéu la cép
nudc va chéng 1d; trong d6 c6 14 hd chtra c6 dung tich tir 100
triéu m3 trd 18n, nhu cac hd chtra: Dau Tiéng trén séng Sai Gon
c6 dung tich (Wt) 1.580 triéu m3, Pht Ninh trén song Tam ky
(Wt = 414 triéu m3; mot sb ho chira dang duogc xay dung, nhu
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cac hod chtra: Ngan Truoi trén song Ngan Truoi (Wt=775 triéu
m3), Ctra Dat trén song Chu (Wt =1364 triéu m3) , Ta Trach trén
song Ta Trach (Wt=646 triéu m3). Khoang 800 hd vdi tong dung
tich trén 56 ty m3 c6 nhi¢m vu phat dién 1a chinh (dugc goi 1a hd
chtra thuy dién) chiém khoang 86% tong dung tich cac ho chira,
bao gom 77 hd chira dang van hanh, 223 ho dang dugc xay dung
va hon 500 ho da dugc quy hoach va sé dugc xay dung trong thoi
gian t6i. Hau hét cac hd chira 16n c6 nhiém vu khai thac tong hop
tai nguyén nudc va phat dién. D6 1a cac hd chira: Thac Ba trén
song Chay (Wt=2,9 ty m3), Hoa Binh trén song Da (Wt= 5,6 ty
m3), Tuyén Quang trén song Gam (Wt=2,26 ty m3), Tri An trén
song Pong Nai (Wt= 2,765 ty m3) va hd chtra Son La trén song
ba véi Wt=9,26 ty m3.

S6 luong cac ho chira trong cac hé thong song va mot sd song doc
1ap dugc dua ra trong bang 2.5.



59

Bang 2.5: 56 lugng hé chifa d3, dang va sé dugc xay dung c6 dung tich tir 0,5
triéu m3 tr lén trong cac hé théng séng /17 /

Toan bd hd chifa

Trong d6 ho chifa ¢6 dung tich trén 100

Hé thong trigu (m3)
song/song ~ S6 Tongdungtich Téngcongsudt| SO  Téngdungtich Téng cong sudt Iép
long  (109m3)  lapmdy (MW) [luong  (109m3) méy (MW)
1 KyCing-Bang 55 135 152
2 ThaiBinh 104 786 22 3 538 14
3 Hong 546 30705 9391 19 28845 7694
4 Ma 78 2590 754 5 2476 639
5 (@ 122 2918 760 4 2708 520
6 Huong 39 2210 210 3 2070 145
7 ThuBon 88 2587 1503 9 2395 1279
8 TraKhic 30 574 357 3 554 201
9 Kon-HaThanh 31 569 200 4 N 146
10 Ba 254 1707 964 6 1461 521
11 SéSan 139 3736 2149 7 3505 1841
12 Xrépdc 599 2337 1045 8 1907 736
13 Dong Nai 280 10326 2941 16 9903 2563
14 Cacsongkhdc 542 4661 528 10 1972 244
(4 nudc 2907 65842 20975 97 59804 16538
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3.1. TRU LUGNG NUGC DUGI DAT

Viét Nam c6 tai nguyén nuéc dudi dat kha doi dao. Theo két qua
diéu tra khao sat va tinh toan, téng trlt lwong dong tu nhién trén
toan lanh thé Viét Nam khoang 112.239.142 m3/ngay hay 41,0
km3/nam, trit lugng khai thac tiém nang khoang 132.873.900 m3/
ngay hay 48,5 km3 /nam, bang khoang 15,1% tong luong dong
chay nam cua song sudi dugc hinh thanh trong lanh thoViét Nam.
Tai nguyén nuéc dudi dat phan b rat khong déu theo khong gian.
Trong bang 3.1 dua ra trit lugng dong tu nhién va trtr luong khai
thac tiém ning nudc dudi dit trong cac ving va ca nude /6/. Trit
lwong khai thac tiém ning trong mot sé ving kha phong phii, nhur
& khu vuc Pong Bic B6 t6i 27.995.103 m3/ngay hay 10,22 km3/
nam (chiém 21,1%), Pong bang Nam Bo dat 23.843,7.103 m3/
ngay hay 8,70 km3/nam (17,9%); trong khi d6, rat nho & mot sb
vung nhu vung Dong Nam B¢ chi dat 1.642,3.103 m3/ngay hay
0,60 km3/ndm (1,2%), vuing Nam Trung B9 12.840.103 m3/ngay
hay 4,69 km3/ndm (9,7%). Hinh 3.1 14 so @ phéan b6 trit luong
nude dudi dat (trit lwong dong va trir lugng khai thac tiém ning
nuée dudi dat) trong cac ving va hinh 3.2 1a so d6 ty 1& % phan
phéi trir lwong khai thac tiém ning cla cac ving so voi ca nudc.

Trén quan diém st dung nudc cho cac muc dich khac nhau, nudc
ngam duoc chia lam 3 loai theo tong do khoang hoa (TDS). Trén
lanh thé nude ta, nude ngdm nhat (TDS < 1g/1) chiém t6i 92% dién
tich lanh tho ca nudc; ving khong c6 nude ngam nhat chi chiém
8% dién tich 1anh tho, phan bd & cac dong bang chau thd, cac song
16n nho va ving ven bién. Nudc ngdm nhat phan bé trén toan bo
dién tich ving ndii va cao nguyén, cac ddng bang c6 do cao trén
10m va phan dinh cac dong bang chau tho, cac song 16n nho va



63

ving ven bién. O cic ving ndy toan by mit cit dén chiéu sau
nghién ctru déu chira nude nhat. Phan 16n dién tich con lai cua
ddng bang chau tho ciing c6 it nhat 1 ting chira nudc nhat & cac do
sau khac nhau (bang 3.2).

Nudc ngam lo phan bd chu yéu ¢ cac dong bang chau thd, ving
ven bién, hai dao va thém luc dia. Dién tich lanh thé phan dat
lién c6 toan bo mat cét 1a nude lo va man chiém dién tich khong
16n, chi khoang 25 nghin km2, nhung dién tich nuéc ngam lg
va min nam xen k& v&i nudc nhat lai kha pho bién & dong bang.

Nuéc ngdm min phan bd tuong ddi han ché & cac dong bang &
phﬁn dudi mat cat nhung & thém luc dia va cac dao lai rat phé
bién. Trong bang 3.2 dua ra két qua danh gia trir lugng nudc
nhat dudi dat trong cac thanh tao chtra nudc tinh dén nam 1993.

Bang 3.1: Trit luong nudc dudi dat trong lanh thé Viét Nam /6 /

T Viing Trit Iyqng d(f)ng Trit lugng kt]ai thac ti‘é‘m nang
(nghin m3/ngay) (nghin m3/ngay)

Toan qudc 112.239,1 132.874,0

1 TayBac 15.516,3 15.5213

2 DongBacBo 27.952,6 27.995,4

3 Dong bing Bac bo 6.795,6 17.191,2

4 BacTrung By 18.161 15.830,8

5  Nam Trung Bd 12.283,1 12.839,9

6  Tay Nguyén 18.009,4 18.009,4

7 Dong Nam Bo 1.615,6 1.642,3

8  Dong bang Nam Bo 11.905,6 23.843,7

Ngudn: Dé tai doc lap “Danh gia tinh bén viing cla viéc khai thac, st dung tai nguyén nudc
ngdm lanh thd Viét Nam. Dinh hudng chién lugc khai thac sit dung hap Iy va bao vé tai nguyén
nudc ngam dén ndm 2020”
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Bang 3.2: Trit lugng nuéc nhat dudi dat trong cac thanh tao chita nugc tinh dén
nam 1993 da dugc danh gia .

Viing Cac t!iénh }ao Trit lugng cap (m3/ngay)
chifa nudc A B a Q
Tong 506.861 714046 2.100.188  8.721.653
Dong Bac Bo B4 roi 15.047 19.150 166.298 31.812
(achonat 35.284 27.861 190.935 466.031
(dc thanh tao khdc 30.592 35.050 102.842 8.496
Dong bangBachd  Ba roi 353.800 380.726 773585 1.723.893
(achonat 24377 22.591 110.958 573.965
(dc thanh tao khéc 1.200 26.452 119.917 222.285
VenbiénTrungbd  BG roi 4.000 4.400 107.982  1.503.960
(achonat 22.280 19.020 133.230 176.464
(dc thanh tao khac 0 1.176 24.988 64.654
Dong bang NamBo B rdi 12.000 150.800 232211 1417830
Tay Nguyén BG roi 0 0 10.068 339.138
(achonat 8.281 26.820 125.244  2.114.663
(ac thanh tao khdc 0 0 1.930 78.462

Nguén: Dé tai doc lap “Danh gia tinh bén viing cla viéc khai thac, st dung tai nquyén nudc
ngdm lanh thd Viét Nam. Dinh hudng chién lugc khai thac sir dung hop Iy va bao vé tai nquyén
nudc ngam dén nam 2020”

3.2. CHAT LUGNG NUGC DUGI DAT

Chét luong nuédc dudi dit trén lanh thé Viét Nam nhin chung
12 tét, dam bao yéu cau cap nudc in udng va sinh hoat theo tiéu
chuén 1329/BYT/QP ciia B Y té ban hanh ngay 18/4/2002.

Do pH clia nudc ngam trén lanh thé ndm trong gidi han 4,5-8,5,
chu yéu trong khoang 6,5-7,5. Cac ving c¢6 do cao pH < 6,5



65

chiém dién tich kha rong tir Quang Nam trd vao dén mién Dong
Nam Bo, cht yéu 1a nuéc ngam khong ap do ham luong Cacbonat
trong dit da chira nudc va bui trong khong khi ciing nhu trong
16p thd nhudng nho. Vai ving mé khai thac & mién Béac nhu than
Phan M@, Na Duong, mot s6 mé than & Quang Ninh va mot sb
mo khac,nude c6 hoat tinh manh phan bd tir Pa Néing vao phia
Nam, pH ciing xudng dén 0,4, c6 noi thap hon. Hién twong nay
chu yéu duogc gy ra boi qua trinh oxi hoa mot sé sunphua kim
loai ¢ trong dat da ctia cac mo va bai thai.

Toéng ham luong mudi hoidc tdng 6 khoang hoa (TDS) cua nude
dudi dat: Véi gidi han cho phép s dung bang hay nho hon 1,0
g/1, cac thanh phan héa hoc da luong hau hét déu nam trong gidi
han cho phép, riéng ham lugng Clo & cac ving dong bang thudong
cao hon gidi han cho phép véi TDS 16n hon 0,8 g/l

Ham luong cac thanh phan nguyén t6 vi luong (Cu, Pb, As, Hg...)
déu nho hon giéi han cho phép st dung nude cho an udng, sinh
hoat. Nhung mot sé két qua phan tich nudc tai mot s6 noi thudc
ddng bang Bic Bo (Ha Noi, Hai Phong, Bic Giang, Nam Pinh) cho
thdy, ham lugng Hg, As trong nudc vurot qua gidi han cho phép ddi
voO1 nudc an uéng, sinh hoat. Cac thanh phﬁn khac nhu Cu, Pb, Zn
nhin chung c6 ham luong nam dudi mic tidu chuan cho phép.

Tuy nhién, & mot s6 16 khoan dang khai thac nuéc & cac dong bang
cling gip nudc co6 ham luong cao cc chat c6 ngudn gbe hiru co
(NO2-, NO3-, NH4+), ham lugng sit, mangan cao hon quy dinh
d6i v6i nudc 1am ngudn san xuat nudce sach.

Thanh phan cac vi khuan trong nudc ngam déu nhé hon giéi han
cho phép. Cac chat doc hai ngudn gbc tu nhién co6 ham luong
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trong nudc ngam dudi mic quy dinh. Nhu vay, vé co ban nudc

ngam nhat c6 chit luong phi hop véi tiéu chuan nude ding cho

an uong va sinh hoat.

Trong bang 3.3 dwa ra dic diém chit lugng nude dudi dét trong

céc vung trén lanh thd Viét Nam

Dudi day néu Ién tinh hinh chit luong nudc duodi dat cua mét s6
vung / 6/:

«  Vung Pong Bic Bo

Khu vuc Cao Bing — Quang Ninh: Nudc dudi dat ¢
ven bién Quang Ninh thudng bi min véi M 16n hon
1,0 g/l, dac biét la nudc trong cic thanh tao cacbonat
doc ven bién. O cac noi khac c6 M= (0,1-0,5) g/l;
pH=(6,5-8,0); nudc thudc loai mém véi do cing nhé hon
1,5 mgdl/l; ham luong st khong 16n. Nhin chung, trir ven
bién ra, nudc dudi dat & cic noi khac déu tét, co thé cung
cap cho cac nhu cau.

Khu vyc Ha Giang — Tuyén Quang: Nudc dudi dit co
M=(0,1-0,5)g/l, thudc loai nudc nhat; loai hinh héa hoc
thudc loai bicacbonat canxi; pH thuong khoang (6-7),
nhung c6 thé nho hon dbi véi nude dudi dat trong céac
thanh tao macma xam nhap; nudc thudc loai mén véi do
cimg dudi 1,5 mgdl/l; ham luong st bién doi khong co
quy luét, c6 thé nho nhung kha cao & xung quanh mot sd
mo sunphua; ham lugng cac chit hiru co nho; ham luong
CO2 in mon cao, thuong trén 10 mg/l. Nhin chung, chét
lugng nude dudi dat & khu vuc nay tdt, nhung mot s6 noi
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c6 ham luong sat cao va ham lugng vi nguyén to qué nho
khong c6 loi cho an uong.

«  Vung Tay Bic

- Khu vyc Lao Cai — Yén Bai: Tru cac mach nudc khoang
ra, nuéc dudi dat & phﬁn 16n cac noi thudc nudc nhat
véi M duéi 0,5 g/l; pH=(6-8); thudc loai nudc mém; ham
lugng st nho, trir cac thanh tao b rdi ¢ cac thung ling
song; ham lugng iod thap, khong c6 1oi cho 4n uéng do
d& mic bénh biéu c6. Nhin chung, chit luong nudc dudi
dat tot.

- Khu vyc Phong Thoé - Tan Lac: Nudc duéi dat thudc loai
nuée nhat voi M dudi 1 g/l, nhung cang vé phia Dong
Nam thi tong d6 khoang hoa cang ting, nudc trong cac thanh
taocacbonatcoM=(0,3-0,6) /1, tinglén3g/lsvingsatbién;
pH=(6,5-8,0); nudc thuong thudc loai axit yéu dén
kiém yéu; d6 cung thuong (1,5-3,0) mgdl/l, ting 1én t&i
(3-6) mgdl/l & cac tanh tao cacbonat; ham luong sit duéi
1,0 mg/1. Nhin chung, chit lugng nudc dudi dat & khu vire
nay tdt, ¢6 thé cung cap cho cac nhu cau in ubng, sinh hoat,
nhung khong thuan loi cho nhu cau cong nghiép do do
cung cao.

« Vung dong bang Bic Bo

Nhin téng quat, trén pham vi ddng biang, trong cac thanh phan tao
bo roi ton tai hai ting chira nude chinh:

- Tang chra nudc trén cung (Qc): Nudc trong ting nay
dang duoc khai thac tir cac giéng khoi, cac 16 khoan nho
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kiéu UNICEF phyc vu nudc nong thon. Két qua phan
tich thanh phan hoa hoc, sinh hoc cta nudc trong ting
chira nuéc nay cho thiy, o phan Tay Bic dong bang co
nude dudi dat cd6 M<1g/1, loai hinh ho4 hoc tir Bicacbonat
chuyén dan sang Bicacbonat - Clorua va Clorua - Bi-
cacbonat. Céc thanh phan vi nguyén t6 déu nho hon gidi
han cho phép; d6 pH cua nudc khoang (6,5 - 7,5); dap
tmg yéu cau st dung nuéc cho in udng sinh hoat. Tuy
vy, nuéc ¢ ting nay nam khong sau va do nudc mua,
nudc mit ngdm xudng qua doi thong khi mong nén dé bi
nhiém ban. Chat lugng nudce bién d6i manh, ham lugng
sat kha cao. Khi sir dung cho an udng sinh hoat can tién
hanh str Iy ham luong sat va diét vi khuan.

Phan Nam cua dong bang, nudc cua tang nay cé do tong khoang

hoa vuot qua gidi han cho phép (M >1g/l); pH & mét sb noi

thap, nudc thudng thudc loai clorua- natri, ham luong sat cao

nén khong phai noi nao ciing c¢6 thé st dung cho an uong sinh

hoat duoc.

- Tang chtra nudce sau (Qa): do ndm sau nén thanh phan hoa

hoc ctia nude 6n dinh hon. O phﬁn Bic va trung tdm nudc
c6 M<lg/l, cac thanh phan khac thap hon gidi han quy
dinh. Song ham lugng Fe nhin chung cao nén phai xur ly
trudc khi dung cho dn uéng sinh hoat.

« Vung Béc Trung Bo

Nudc dudi dat & ving nay c6 do tong khoang hoa thay doi trong

pham vi rong, tuy nhién, chi bién d61 manh mé & dong bang ven
bién Thanh Hod, con cac vung dong bang khac phd bién nudc co
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M<0,5 g/l. Cac thanh phan khac nhu pH bién ddi (6-8); d6 cimg
nho6; ham lugng sit nho chit lugng nudce dap ng cac yéu cau sir
dung nude cho dn udng sinh hoat.

Riéng khu vuc dong bang va ven bién Thanh Hoa, chit luong
nudc bién doi phuc tap. Nude trong cic thanh tao bod roi co6 M
bién doi tir (0,1- 0,3) g/l. Theo huéng Tay Bac- Pong Nam, nhin
chung tong khoang hod cua nuéc ting 1én. Khu vuc c6 M<lg/l
phan bd & cic ria ddng bang, dén TP. Thanh Ho4, va & phan trén
ciia cac cdn cat va dai cat ven bién Sam Son, Tinh Gia, Hoang
Hoa.

Nhin chung, chat luong nuéc dudi dat trong vang Bic Trung Bo
tbt, dap Gmg cac yéu cau cap nude.

« Vung Ven bién Trung B

Nude dudi dat trong cac thanh tao bd roi ven bién Trung B c6 do
téng khoang hoa bién ddi phirc tap, song nhin chung ¢ quy lut.

O cac dai cat, con cat ven bién do tong khoang hoa cua nudc &
phan nho thudc loai nudc nhat, cang xudng sau tong d6 khoang
hoa cang ting. Nudc nhat (M<lg/l) tao thanh thau kinh “ndi”
trén nudc man. Nudce c6 thanh phan hdn hgp Clorua Bicacbonat,
thudc phan tng trung tinh pH=(6,5-7,5), ham luong st nho. Nhin
chung, nuéc dudi dit & ving nay cé chat luong dap Gng céc yéu
cau cip nude cho an udng sinh hoat.

* Vung Tay Nguyén

Nuége dudi dat & Tay Nguyén chu yéu tdn tai, van dong trong
cac thanh tao Bazan Kainozoi (N2- qpl va qp2- gh) va cac dat
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da tram tich bién chat, cic magma xam nhép. Cac két qua phan
tich thanh phan hoa hoc cua nuéc dudi dat ¢ Tay Nguyén ciing
nhu két qua tim kiém tham do cho thay, nuéc trong cac thanh tao
bazan c6 chat luong t6t, dam bao cap nudc lau da.

* Vung D6ng Nam B¢

Nudc dudi dat ¢ ving Pong Nam Bo nhin chung c6 do tong
khoang hoé nho, thanh phan khac nhu hop chit cua nito, thanh
phén vi sinh déu nam trong giGi han cho phép. Tuy nhién, d6 pH
ctia nudc dudi dit & Pong Nam B nhin chung thip, nudc co
phan tng axit yéu (pH=5-6,5). Vi vdy, khi sir dung nuéc dudi dat
lam ngudn cung cap cho an udng sinh hoat can phai chi y ¢6 bién
phap xtr Iy dé nang cao d6 pH cua nudc.

« Vung dong bang Song Ctru Long

Trong céc thanh tao bd roi ¢ ving PBSCL c¢6 nhiéu ting chira
nudc khac nhau. Thanh phan hod hoc, va do tong khoang ho4
ctia nudc trong cac ting chtra nude bién doi phiic tap. Ving co
M<lg/l la doi tuwong khai thac phuc vu cho an uéng sinh hoat.
Nudc nude dudi dat c6 M=1-1.5 g/l tham chi M<2g/1 ciing duoc
str dung dé phuc vu an udng sinh hoat.Ving c6 M>1-2 g/l ¢6 thé
str dung dé tudi.

Ham luong sat trong nudc dudi dat & PBSCL ciing vuot qua gidi
han tiéu chuan quy dinh. Tuy nhién hau hét cic ting chira nudc nhat
& PBSCL déu ndm sau nén nhin chung cac vi khuan trong nudc
khong co, su c6 mit cua chiing chi yéu do cic qua trinh khai thac
khong dam bao ky thuat. Song diéu dang luu § vé chét luong nude
1a sy x4m nhap ctia nudc min vao cac 16 khoan khai thac nudc.
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Bang 3.3: Chit lugng nuéc ngam cac viing lanh thé Viét Nam /6/
D6 tong khoang hoa (TDS, g/l) PHTi-dén  Loai hinh hod

Vung Tu - dén thuong gap thuong gap hoc thudng gap

A s g pa 01-35 4-8 (I-Na
Dong Bac Bac Bo <07 7 HC03

A DY DS DA 01-5 6-8 (I-Na
Tay Bac Bac Bo <05 7 HC03 - Ca
Viing Bac 0,1-10 6-8 (I-Na
Trung Bo <1 7 H(03- (a
Viing ven bién 01-10 6-8 (I-Na
Trung Bo <1 7 HC03 - (Na, (a)

N . 0,1-10 4-8 (I-Na,
Ving Tay Nguyen <05 6 HCO3 - (G2, Na)

N, . 01-28 4-8 (I-Na,
Ving ang Nam By <1 6 HCO3 - (Ca, Ne)
Viing ddng béng 0,1-35 6-85 (1-Na,
Bac Bo <1 7 HCO3 - (Ca, Na)
Viing dong bang 0,1-35 3-85 (l-Na,
song C{u Long <1 6 HC03 - (Ca, Na)

Ngudn: Dé tai doc lap “Danh gi tinh bén viing cta viéc khai thc, st dung tai nquyén nudc ngam lanh th
Viét Nam. Dinh hudng chién luockhai thac st dung hop Iy va bdo vé tai nquyén nudc ngam dén ndm 2020
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Hinh 3.1: Phan bé trit lugng khai Hinh 3.2: Ty 1€ % trir lugng khai
thac tiém ning nude dudi dat trong thac tiém nang nudc dudi dét trong
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4.1. TONG QUAN VE BIEN DOI KHI HAU VA TAC DONG
CUA NO DEN TAI NGUYEN NUGC

4.1.1. Khai quat vé bién déi khi hau

Trai Dat cia ching ta dang néng dan 1én do chju anh huéng cia
hiéu tng nha kinh. Nguyén nhan gay ra hiéu tmg nha kinh 1a do
nong do cac khi ty nhién co trong bau khi quyén va cac khi do céc
hoat dong sinh hoat, san xuat ctia con ngudi thai vao khi quyén
dang c6 xu hudng tang 1én.

Khéc voi xu thé bién doi tu nhién ctia hé thong khi hau va thoi tiét
trén Trai Dat, hién tuong nong lén cua Trai Pét do hoat dong cua
con ngudi giy ra duogc goi 1a bién d6i khi hau (Climate Change).
Viy, bién ddi khi hau (BPKH) 1a do cac hoat dong truc tiép va gian
tiép clia con ngudi gy ra, né lam thay doi cac thanh phan trong
khi quyén toan cau. Bién d6i khi hau di va dang giy ra nhiing anh
huong tiéu cuc dén cudc sdng ctia con ngudi trén moi linh vuc:
ca vé mdi truong va kinh té-x3 hoi. Trong 150 ndm qua, nhiét do
binh quan bé mat Trai Dat giai doan 1900-2005 ting khoang 0,80C;
nhiét d§ dai duong tang 0,50C, nhi¢t do binh quan bé mit toan cau
da tang 0,760C (IPCC,2007.) Sy ndng 1én toan cau da gy nén khi
hau thay d6i nhiéu hon, nhu nhiing bién d6i ctia mua va gia ting
tan sut, cuong do, tinh bién dong va tinh cuc doan cua cac hién
tuong thoi tiét nguy hiém nhu béo, 16¢, cac thién tai lién quan dén
nhiét d6 va mua nhu thoi tiét kho nong, 18, ngap lut, han héan, rét
hai, xAm nhap man, dich bénh va dan dén muc nudce bién binh quan
toan cau dang cao. Bién d6i khi hau da va dang tac dong dén nhiéu
ving trén Trai dat vé méi truong va kinh té xa hoi. Thé gidi dang
phai d6i mit véi nhiéu thién tai do BPKH giy ra nhu viéc xut



/5

hién ngay cang nhiéu céac tran xody 16¢ nhiét déi tai ving Tay Thai
Binh Duong; tin suit xuat hién Ii lut, han han ngdy cang gia ting;
bénh dich bung phat & nhiéu noi trén thé gi61; tinh da dang sinh hoc
bi suy giam nghiém trong; an ninh lwong thyc, an ninh vé nuéc bi
de doa...Tai cac vung thugc Chau A Thai Binh Duong, BbKH da
gay ra nhiéu bién dong, dac bi¢t 1a sy gia tdng cua cac tham hoa
thién nhién va dich bénh. Khu vuc Pong Nam A, dic biét 1a Viét
Nam, s€ 1a khu vuc ¢6 nguy co chiu tadc dong nhiéu nhét tr BDKH.
Nguyén nhan 1a do cac ving nay thudc khu vuc dé bi ton thuong,
va ban than cac khu vuc nay c6 kha nang thich ting chua cao véi sy
BDKH. Tac dong 16n nhit ma cac nudc nay phai ganh chiu phan
16m lién quan dén su tang myc nudc bién. Tan suét cua cac tran 1,
cac dot han ngdy cang ting, va thoi gian xuat hién céc thién tai lai
rat kho dy bao. Pi kém véi cac thién tai nay 1a su gia ting cac dich
bénh truyén nhidm, an ninh lvong thuc va doi sdng ciia ngudi dan
bi de dgpa. BDKH khong chi la van dé méi truong ma con la van
dé kinh té xa hoi - van dé phat trién bén viing. Chinh vi vy, bién
d6i khi hau 13 van dé kinh té va dia 1y chinh tri trong tdm cta thé
ky XXI.

Pung trude nhimg nguy co bi tic dong do BDKH, thé gidi di co nd
lyc trong cac hanh dong thich img nhu: Cong udc khung cia Lién
Hop Quéc vé BDKH (UNFCCC); Nghi dinh thu Kyoto (KP), Hoi
nghi 1an thtr 15 cac bén tham gia Céng udc khung cua Lién Hiép
qudc vé bién ddi khi hau (COP 15) va Hoi nghi 1an thir 5 cac bén
tham gia Nghi dinh thu Kyoto (CMP5) tai Copenhegen, Dan Mach,
Hoi nghi cua Lién Hiép Qudc vé bién doi khi hau lan thir 16(COP-
16) tai Cancun, Mexico va hang loat cac tai li¢u vé viée giam phat
thai KNK, vé bao vé moi truong... lién quan dén BDKH toan cau.
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Trong nhimng nim gan day,Viét Nam da tich cyc tham gia vao
céc thoa thuan va céng ude Qudc té co lién quan dén BDKH. Tuy
khong phai 12 qudc gia thudc danh sach phai giam phat thai KNK
nhung Viét Nam ciing ting cudng ap dung co ché phat trién sach.
Ngan sach danh cho cac hoat dong thich ing véi BDKH cling tang
dang ké. Viét Nam da ban hanh kip thoi cac van ban phap luat lién
quan dén viéc thich tng va giam nhe tac dong cia BDKH; ting
cudng cac dy an vé BPKH va di hoan thanh thong bao qubc gia
dau tién cho ban thu ky Céng wédc vao nim 2003 va da xay dung
Chuong trinh Muc tiéu qudc gia vé tmg pho véi Bién d6i khi hau.

Trong thoi gian qua, nhan thic vé nguyén nhan va tac hai cia
BPKH ciing nhu cac hoat dong thich img cta thé gidi di c¢6 nhing
budc tién ddng ké. Tuy nhién BDKH hién van dién bién phic tap
va trong tuong lai, hanh tinh ciia chung ta s& phai d6i mat voi nhiéu
thach thirc ma vin dé BDKH dat ra. Do do, bén canh nhiing nd luc
trong viéc du bao dién bién va cac tac dong ciia BDKH ciing nhu
viéc tdng nang luc thich ing véi BDKH, mdt nd luc thiét thuc nhat
cho moi ngudi 1 can ning cao nhén thirc cua cong dong vé bién
ddi khi hau — dé cling 1a mot trong tdm cua Chuong trinh Muc tiéu
quéc gia vé bién d6i khi hau cua Viét Nam..

4.1.2. Khoa hoc vé bién déi khi hau

Su bién d6i cua khi hau 13 hién twong ty nhién, thé hién bang su
thay ddi ctia hé thong khi hau va thoi tiét trén Trai Dat. Thuat ngit
BPKH duoc hiéu 1a su bién d6i trang thai ctia khi hau so véi trung
binh va/ hodc dao dong cua khi hau duy tri trong mot khoang thoi
gia dai, thuong 1a vai thap ky hodc dai hon. Tuy nhién, hién bién
doi khi hau thuong duoc xéc dinh 1a sy ndng 1én cua Trai DPit do
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anh huong cua hiéu tmg nha kinh gay ra boi cac hoat dong kinh
té x4 hoi cua con nguoi, dac biét 1a st dung nhién liéu hoa thach
va trong khai thac str dung dat 1am thay d6i thanh phan ciia khi
quyén.

Hinh 4.1 m6 ta sy hinh thanh hi€u tng nha kinh trong diéu kién
tu nhién trudc khi c6 tac dong manh bédi cac hoat dong cua con
nguoi. Trai Dt cua chung ta luon dugc sudi 4m nho su co6 mat
ctia cac thanh phan (duoc goi 1a cac khi nha kinh - KNK) nhu hoi
nudc, CO2, CH4, N20, oz6n. Hiéu ting nha kinh 1a qua trinh néng
1én mot cach ty nhién do su c6 mat ctia cac KNK trong khi quyén.
Cac khi nay gay ra mot hiéu tng giéng nhu hién tuong 4m 18én bén
trong cac nha kinh nén dugc goi 1a hi¢u trng nha kinh (green house
effect). Co ché cua hién twong hiéu ing nha kinh nhu sau: cac anh
sang nhin thay c6 thé di qua bau khi quyén ma khong bi hap thu.
Mot phén lugng anh sdng nay dén duoc Trai Dat (1), bi hép thu va
dugc chuyén hoa thanh nhiét lam cho bé mat Trai Dat nong 1én.
Bé mat Trai Dat (2) lai toa nhiét vao khi quyén; mot phﬁn lugng
nhiét nay (3) dugc cac KNK hip thu, mot phan quay tro lai Trai
Dit (4) va mot phan dugc giai phong vao vii tru (5). Tuy nhién,

ITh-_' Greenhousa Efiect ]

MATUIRAL GREENMHOARSE EFFECT L“ FNHANCED GREEMSROULE FFFECT
Ths it et sl B o paturs| weomieg pretas, = W v g thon o ol bame psan
Carhom e e | 020 F and cortaim sther gated ara e thegresabems o8 et This dide
vy pracoat i She atmesphara. Thide pas e oneats o the plobe skt m conilflinia teday,
sy #MTect el s sima Tieghly tew Dentaries st B
s B v Lee g a3 (5] Indimtly For sl bagaa
preaninas, bonis the pami 9 E"
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Hinh4.1.Hiéutmgnhakinh(Nguon: TheNational AcademyofSciences, USA)
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tor khi c6 cach mang cong nghi¢p, cac hoat dong cia con ngudi
da thai nhiéu KNK hon va do d6 gdy ra hién tuong “hiéu mg nha
kinh gia tang” (Enhanced green house effect) hay con dugc goi 1a
hién twong ndng 1én toan ciu (Global warming). D6 1a do & quy
trinh (3), cac KNK c6 nong do ting 1én nhiéu so véi trude do (6)
da hap thu nhiéu nhiét hon.

Ngoai mot s6 khi d3 noi & trén, cac khi SF6, HFCs, CFCs, HCFCs,
PFCs duoc thai ra tir sau thoi ky cong nghiép héa ciing gop phan
gay nén hi¢u ung nha kinh.

Luogng phat thai KNK do d6t nhién 1iéu hoa thach hang nam tur 6,4
ty tin Carbon mdi nim trong thap nién 90 cua thé ky trudc da lén
t6i 7,2 ty tin trong giai doan 1960 - 2005.

Trong s6 cac khi chinh gdy hiéu tng nha kinh, CO2 duoc coi la
khi ¢6 anh huéng nhidu nhat. Theo Bao céo khoa hoc lan thu 4
(2007) cua Ban Lién chinh phu vé bién d6i khi hau (IPCC) cho
thdy, ndong do CO2 trong khi quyén tir 280ppm (phan triéu thé
tich) vao nhitng nam trude thoi ky cong nghiép hoa da tang lén
379 ppm vao niam 2005, trung binh mdi nim ting 1,4 ppm vao
giai doan 1960 - 2005 va 1,9 ppm vao 10 nam giai doan 1995 -
2005. Ngoai ra, ndong do CH4 va N20 tuong tng tir 715 ppb (phan
ty thé tich) vao thoi ky tién cong nghiép di ting 1én 1774 ppb vao
nam 2005.

Cac nhu cau vé sinh hoat, san xuét cua con nguoi la nhan t6 chu
dao diéu chinh mdi quan hé gitta cac nhan t6 con lai trong so d6
trén. Nong nghiép 1a nguén phat sinh Nito chinh; cong nghiép
12 ngudn chinh phat sinh khi CO2 va mot sé6 KNK khac. Sy phat
trién nganh nong nghiép va cong nghiép dap Gmg cac nhu ciu cia
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con nguoi s€ lam thay doi hién trang st dung dat va cac nhan to
noi trén déu c6 tac dong dén BDKH toan cau.

Ngudn chu dao giy ra su ting néng d6 cac KNK 1a qua trinh dbt
cac nhién liéu hoa thach trong qua trinh san xuét. Theo thong ké
thi linh vuc cung cip ning luong 1a ngudn phat sinh nhidu KNK
nhat, chiém t&i 25,9% téng luong KNK dugc thai ra tur cac hoat
dong cua con nguoi. Cong nghi¢p phat sinh 19,4% lugng KNK
cht yéu do sir dung cac nhién liéu hoa thach. Suy thoai rimg (bao
goém giam dién tich ring, chay ring...) phat sinh khoang 17,4%
lugng KNK. Nong nghiép va giao thong ¢ mirc twong duong, moi
nganh phat sinh khoang 13% lugng KNK. O cac nuéc dang phat
trién thi nong nghiép va giao thong 1a ngudn phat KNK dang ké.
Dé6i voi nganh nong nghiép, viée sir dung dat chua hop 1y di dbi
v6i viée str dung phan bon va thude bao vé thuc vat qua muc 1a
cac nguyén nhan chu yéu din téi ting luong khi Nito thai vao
khong khi (thong qua qué trinh tach Nito cac hop chat cé trong
phan bon va thube bao vé thuc vat ton du trong dat & diéu kién
néng va am cua vung nhiét déi). Co ciu phat sinh KNK tir cac loai
ngudn thai duoc thé hién trong hinh 4.2.

Mot so biéu hién ctia bien doi khi hdu:trong thoi gian qua nhu sau:

- Theo s6 liéu quan tric khi hau & cac nudc cho thiy, Trai dat
dang néng 1én véi sy gia tdng ciia nhiét d§ binh quin toan
cau va nhiét d6 nudc bién; bang va tuyét da va dang tan trén
pham vi rong lam cho dién tich bang & Bic cuc va Nam cuc
thu hep dang ké, din dén muc nude bién dang cao. Theo danh
gia dang tin cdy nhat thi trong khoang thoi gian tir nim 1906
dén nam 2005, nhiét do trén toan cau di tang trong pham vi
(0,58-0,92)0C, trung binh 0,740C, tang nhanh trong vong 50
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nim gan day (hinh 4.3). Sy néng 1én toan cau tir giira thé ky
20 1a do sy gia tang cua ham lvong KNK do con nguoi gay
ra.

Sy thay doi thanh phan va chat luong khi quyén c6 hai cho
moi trudng sdng ctia con ngudi va cac sinh vat trén Trai Dat:
ndng do6 cac khi trong khi quyén thay doi theo chiéu hudng
tang ndng d6 cac khi gy hiéu tmg nha kinh. Nong d6 CO2
tang khoang 31%; ndng d6 N20 ting khoang 151%; ndng
d6 CH4 ting 248%; cac khi khic ciing c6 nong do tang dang
ké so vai thoi ky trude cong nghiép hoa; mot sb khi nhu cac
dang khac nhau cua khi HFC, PFC, SF 1a nhiing khi chi md&i
xuat hién sau cudc cach mang cong nghiép (hinh 4.4).-

Két qua phan tich cho thiy, néi chung, trong pham vi 300-
850 vi bac, mua trén dat lién ting trong thé ky 20, nhung
trong pham vi 100 vi nam dén 300 vi bac thi mua giam dang
ké trong 40 nam qua. Trong pham vi 100-300 vi bac, c6 dau
hiéu mua ting trong thoi gian tir nam 1900 dén nam 1950,
nhung gidm tur khoang sau ndm 1970. Nhiing tran mua 1én
s& xuat hién thuong xuyén hon. Cudng d6 nhiing trin mua
cling s€ tang 1én, dac biét 1a & cac vung nhiét doi va vi do
cao, noi lugng mua binh quan ting; nhung ¢ xu thé kho han
& cac khu vuc gitra cac luc dia, dan dén nguy co han han &
céc khu vuc nay tang 1én. Trén phan 16n cac khu vuc nhiét
doi va vi d§ cao, mua dir ddi s€ tang nhiéu hon so v&i mua
trung binh.

Béc thoat hoi tiém ning s& tang 1én & hau hét cac noi. Do do,
tir sau nam 1970, han han xuat hién thuong xuyén hon ¢ ving
nhi¢t d6i va cén nhiét doi.
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IPCC, 2007)

- Hoat dong ctia xoay thuan nhiét d6i (XTND), déc biét la cac
con bio manh, gia ting tir nam 1970 va ngay cang xuat hién
nhiéu hon cac con bio c6 quy dao bat thuong.

- Bién do6i trong ché d¢ hoan luu quy md 16n trén céc luc dia
va dai duong, dan dén su gia ting vé so luong va cudng do
hién tugng El Nino.

- Tu sb liéu quan tric ciing cho thdy, cic thanh phan ctia chu
trinh thiy van di c6 sy bién d6i trong vai thap nién qua, nhu
gia ting ham luong hoi nudc trong khi quyén; mua thay doi
ca vé lugng mua, dang mua, cudong dd va cac cuc tri mua;
giam bang tuyét che phu trén dién rong; do 4m dat va dong
chay thay ddi.
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Hinh 4.5: Bién d6i muc nudc bién theo thoi gian (Ngudn: IPCC,
2007)

Tai nguyén nudc bi ton thuong va bi tac ddng manh boi bién
d6i khi hau va do d6 gay nén nhirng hau qua bat loi d6i v6i loai
nguoi va cac hé sinh thai. Du bao rang, vao giita thé ky nay,
do bién d6i khi hau nén dong chay niam trung binh cia song
sudi sé ting 1én & cac khu vuc vi d6 cao va mot vai khu
vuc nhiét d6i 4m, nhung giam ¢ mot s6 khu vie nam & vi
d6 vira va khu vuc nhiét déi kho. Nhiéu bang chimg cho
thay, dong chay nim da ¢ nhiing thay doi trén pham vi toan
ciu véi su gia ting dong chay & mot sb ving (vi do cao va
phan nhiéu cac noi & M), nhung lai giam & cac ving khac
(nhu mot sb noi & Tay chau Phi, Nam chau Au va cuc nam
ciia Nam My (Milly et al., 2005 va nhiéu nghién ctu khac
trén pham vi luu vuc). Su dao dong gilra cdc nam cua dong
chdy con chiu 4nh hudng boi su bién ddi cua ché do hoan
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luu trén quy moé 16n nhu cac hién tugng: ENSO (EI Nino -
Sourthern Oscillation), NAO (North Atlantic Oscillation) va
PNA (Pacific - North American). Mgt nghién ctru cho rang,
trong thé ky 20, tong luong dong chay toan cau di ting 1én
cung v&i su gia tdng cua nhiét do vo1 muc tang 4% / 10C
(Labat et al, 2004).

Muc nuéc bién trung binh toan ciu di ting 1én véi mirc ting
trung binh khoang 1,7+0,5 mm/nim trong thoi ky tir gitra thé
ky 19 dén giira thé ky 20, 1,8+0,5 mm/nim trong giai doan
tir ndm 1961 dén nam 2003 va dic biét ting nhanh trong giai
doan tir ndm 1993 dén nam 2003 véi muie 3,1+0,7 mm/nam
(theo IPCC). Su dang cao muc nudc bién do tan bing dan
t6i su ngdp Gng cua cac vang dat thap, cac dao nho trén bién
(hinh 4.5).

Su di chuyén cua cic d6i khi hau ton tai hang nghin nim
trén cac ving khac nhau cua Trai Dat din téi nguy co de doa
su séng cua cac loai sinh vat, cadc h¢ sinh thai va hoat dong
ctia con ngudi: bién ddi khi hau gay hién twong di cu ciia cac
loai 1én ving c6 vi do cao; gdy nguy co diét vong cho 1/3 sd
loai hién c6 trén Trai Pat. Theo canh bao cia Quy Pong vat
hoang da Thé gidi, tinh trang néng 1én cua khi hau Trai Dat
néu khong duoc kiém soat c6 thé ddy 72% sd loai chim trén
hanh tinh t61 bd vuc cua sy tuyét ching;

Su thay doi cuong do hoat dong cua qua trinh hoan luu khi
quyén, chu trinh tudn hoan nudc trong ty nhién va cac chu
trinh sinh dia hoa khac. Pac biét, su bién doi trong ché do
hoan luu quy md 16n trén cac luc dia va dai duong, dan dén
su gia ting vé sd luong va cudng d6 hién tuong El Nind.
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- Sy thay ddi nang suét sinh hoc cua cac hé sinh thai, chat
luong va thanh phan cua thuy quyén, sinh quyén, cac dia
quyén...

Bién d6i khi hau l1a van dé€ c6 lién quan téi ca linh vuc moi tr—udng
va kinh té-xa hdi. Céc nhan t6 chiu anh hudng cua sy bién doi khi
hau bao gom:

- Kinh té toan ciu: theo tai liéu nghién ctru cia Ngan hang Thé
gidi, BDKH c6 thé lam giam téi (20-30)% GDP trén toan
cau. Céc tran bio, 1ii lich sir xay ra trong thoi gian gan day da
gdy thiét hai kinh té trAm trong cho nhiéu Quéc gia. Chang
han nhu bdo Katrina d6 bd vao mién Nam nuéc My ngay
29/8/2005 véi strc gié manh nhit trén 260 km/h (siéu cip)
lam thiét mang 1.300 nguoi, thi€t hai udc tinh trén 125 ty
USD. Ngoai ra, BDKH véi cac anh hudng ctia né 1a nguyén
nhan dn t6i giam nang sut trong san xuat néng nghiép; ting
chi phi cho cac dich vu xa hoi...

- Poi séng va sic khoé cua con nguoi: BPKH co thé 1a tac
nhan lam tang tan suét xuat hién cac hién tuong Ii lut, han
han khong nhirng chi gdy thiét hai vé kinh t& ma con 1am mat
di sinh mang hang triéu ngudi trén thé gidi; nhiét ¢ Trai Pat
tang da lam hang trim nghin ngudi chét vi nong, dong thoi
cling 1a nguyén nhan lam ting cac bénh truyén nhiém;

- Hé sinh thai: BDKH lam thay d6i mot s6 yéu té quan trong
ctia hé sinh thai nhu thay d6i sir dung dat, chat 6 nhiém, thay
d6i khi hau tu nhién. Nhirng thay d6i cta hé sinh thai s& din
t6i thay d6i méi trudng séng cling nhu sy phan b ciia dong
vat hoang da va lam giam da dang sinh hoc.
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4.1.3. Bién d6i khi hau trén thé gidi, khu vuc Chau A va
Viét Nam

1) Bién ddi khi hau trén thé giéi

Theo bao céo dénh gia ciia IPCC, BDKH toan cau sé tiép tuc dién
bién phirc tap trong thé ky 21 do lugng phét thai cac KNK dang
tiép tuc ting:

- Nong d6 CO2 tang khoang 60% vao nam 2050 va dat (535—
983) ppm vao nam 2100 (tang 41-158% so v41 nam 2006);

- Nong do CH4 dat (1.46-3.39) ppm vao nam 2100 (giam 18%
hodc tang 91% so védi nam 2006);

- Nong d6 N20 dat (0.36-0.46) ppm vao nam 2100
(tang 11-45% so v6i nam 2006);

- Céc khi c6 chtra Flo nhu HFCs, PFCs, SF6 ciing s¢€ tang dang
ké:

- Nong d6 ozon trong khi quyén sé& tang (40-60)% theo kich
ban phat thai cao. Néu tinh theo cac phwong an phat thai thay
dbi tir thip-trung binh-cao thi ndng do 0zon ting tir (12-62)%
vao nam 2100 (hinh 4.6).

Do anh hudng cua céc khi gay hi¢u ing nha kinh, nhié¢t d6 Trai dat
tiép tuc ting va dat tir (1.4-5.8)°C vao nam 2100. Hinh 4.7 biéu
hién sy bién d6i cuia nhiét d6 Trai dat duoc du bao theo cac md hinh
khac nhau.

Nhiét d6 nudc bién ting khoang (1,5-4,5)0C s& lam cho muc nudc
bién dang cao (15-90)cm. Theo dy doan, néu myc nude bién dang
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Hinh 4.6:Dy bao bién d6i ndng d6 mot sé khi gay hiéu un nha I;inhldé'n
nam 2100 (Nguon: IPCC, 2007)

cao Im, Bangladesh s& mét 17,5% dién tich, de doa dén nhitng loai
dong thuc vat ven bién va ngudn nudc sach. Ha Lan ciing s& hung
chiu mét hau qua tuong tu véi sy bién mat khoang 6% dién tich. An
D6 va Trung Qudc ciing phai ddi mat véi nguy co ndy trong 50 nim
t61. Pang lo ngai, theo théng bao cia Lién Hop Qudc, Viét Nam 1a
mot trong nhimg nudc chiu anh huéng ning né nhit khi nude bién
dang cao. Ciing theo to chuc nay, 12,3% dién tich dat trong trot
va kém theo d6 gan 1/5 dan sb s& mat nha cira néu muc nudc bién
dang cao 1 mét; 80% dién tich cia ddo Majuro Atoll & Thai Binh
Duong bi ngap chim dudi nudc néu muc nudce bién dang cao 0,5
mét. Ngoai ra, rat nhiéu hon dao & Nam Thai Binh Duong va An
Do Duong nhu Maldives va French Polynesia c6 nguy co bién mat

néu muc nudc bién ti€p tuc dang cao.

C6 khoang 13 trong s 15 thanh phd 16n nhat thé giéi nhu New
York, Tokyo... va rat nhidu thanh phd nhé khac nam doc bo bién
c6 nguy co ngap lut khi nuée bién dang. Hon mot thé ky qua, xap
xi 70% dién tich dat ven bién bi xam thuc do muc nuée bién dang

cao va xo0i 10.



38

5
— CCSR/NIES )
— CCCma I &
CSIRO L7 ¢
Hadley Centre P e
GFOL KAl 2
— MPIM =
— NCARPCM 3
— NCARCSM >
=
".‘.“-’-'_‘E.: :_. I‘{_!:#:I:l:‘.v.\ W{W‘
Bt e = =
1900 1950 2000 2050 2100

Hinh 4.7: Dy béo sy thay doi nhiét do Tréi dat dén
nam 2100 (Nguon: IPCC, 2007)

(actirviét tat trong hinh 4.8:
- CCSR/NIES: Trung tam nghién cdu hé thong khi hdu va Vién nghién cu méi truting Quéc gia; Stt
dung md hinh CCSR/NIES AGCM + CCSR 0GCM Models 1890-2100.

- ((Cma: Trung tam phan tich va xay dung md hinh khi hau Canada. St dung mé hinh (GCm2 Model
1900-2100

- CSIRO: T4 chiic nghién cdu cng nghiép va khoa hoc vé stic khde. St dung mo hinh CSIRO-MK2
model 1961-2100.

- Hadley Centre: Trung tam nghién ctu va du bdo khi hau Hadley. St dung mo hinh HADCM3 model
1950-2099.

- GFDL: Phong nghién ctu bién ddng cac chat long theo dia vat ly. St dung md hinh R30 Model
1961-2100.

- MPI-M: Vién khi tugng Max Planck. St dung mé hinh ECHAM4/OPYC coupled model 1990-2100.

- NCAR PCM: Trung tam nghién cdu khi quyén Quéc gia. St dung md hinh PCM model 1980-2099.

- NCAR CSM: Trung tam c(tu khi quyén Qudc gia. St dung md hinh CSM Model 2000-2099.
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Hinh 4 8: Dy béo sy thay d6i ciia muc nude bién dén nam 2100 (Ngudn:
IPCC, 2007)

Trong bang 4.1 dua ra du bao muc gia ting trung binh toan cau
cua nhi¢t d¢ khong khi va myuc nudc bién theo céac kich ban bién
d6i khi hau khéc nhau.

Ung pho voi BDKH toan cau dd duoc thuc hién trén pham vi khu
vuc ciing nhu trén toan thé giéi. Nguyén tic then chdt dé ton tai
cung v6i sy BDKH dang dién ra la: tim phuwong cach tng pho hop
1y va kip thoi trude cac dién bién phirc tap cia BDKH.

Cong wdc khung cta Lién hiép qudc vé Bién d6i khi hau (UN-
FCCC) ra doi nam 1992 12 mot trong nhirng diéu uée qudc té quan
trong dé cac nudc ciing chung sire ddi pho véi thach thire nay.

Nghi dinh thu Kyoto (KP) dua ra 3 co ché mém déo cho phép céac
nudc phat trién thuc hién cam két giam phat thai khi nha kinh cta
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Bang 4.1: Du bao miic gia tang trung binh toan cau ctia nhiét d6 khong khi
va muc nudc bién theo cac kich ban bién ddi khi hau khac nhau (Nguén: IPCC
2007).

Bién d6i cda nhiét d (0C)
(Giai doan 2090 - 2099 so
Traonghgp  vGi giai doan 1980-1999)
Danhgia Phamvicéthé Pham vi mé hinh co s& ngoai trit sy bién doi
tot nhat xay ra dong luc cia dong chay bing trong tuong lai

Miic dang cao cia muc nudc bién (m) (Giai
doan 2090 - 2099 so vdi giai doan 1980 - 1999)

Ham lugng KNK khong

dsiomicnamaoood 08 03-05

Kich ban B1 18 11-29 0,18-0,38
Kich ban A1T 24 14-38 0,20-0,45
Kich ban B2 24 14-38 0,20-0,43
Kich ban A1B 28 17-44 021-048
Kich ban A2 34 20-54 0,23-0,51
Kich ban A1FI 40 24-64 0,26-0,59

Ghi chii: - Khong c6 5o liéu

* a: Su dénh gid nay dugc danh gia tor mot hé théng mo hinh,
bao gdm mot mé hinh khi hau don gian, mot sé mé hinh
Trai dat c6 mirc phirc tap vira phai va s6 16n mé hinh hoan
lru toan cau khi quyén - dai duong (AOGCMs).

« b: Ham luong khi nha kinh (KNK) ¢b dinh nim 2000 duoc
lay tir AOGCMs.
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ho. Cu thé 13 co ché déng thuc hién, co ché budn ban quyén phat
thai va co ché phat trién sach.

Mot trong 3 co ché mém déo cuia Nghi dinh thu 1a Co ché phat
trién sach (CDM). Pay 1a co ché dbi tac gitta nhitng nudc phat
trién va nhitng nuéc dang phat trién véi muc tiéu gitp cic nudce
dang phat trién dat duoc sy phat trién bén virng, gbp phan 6n dinh
ndng d6 khi nha kinh trong khi quyén ¢ mtrc d6 c6 thé ngin ngira
duoc sy can thiép nguy hiém cta con ngudi dbi v6i hé thong khi
hau. Déng thoti, giup cac nudc phat trién thuc hién cam két vé han
ché va giam phat thai dinh luong khi nha kinh.

Nghi dinh thu Kyoto dua ra cam két d6i v6i cac nudc phat trién
vé giam téng luong phat thai khi nha kinh thap hon vdi ty 1é trung
binh 5,2% trong giai doan cam két dau tién (2008-2012) theo cac
nude cat giam cu thé. Trong d0, cac nudc Cong dong chau Au
(EU) 1a 8%; Hoa Ky 7%; Nhat Ban 6%. Mot muc ti€u nita ctuia
Nghi dinh thu Kyoto 1a kiém soat cac khi nha kinh CO2, CH4,
N20, HFCS va SFé.

2) Bién ddi khi hau & khu vuee Chau A

Trong vai thap nién gan day trén khip chau A da quan tric thdy
luong mua bién doi trong khong gian va theo thoi gian (giita cac
mua va gitra cdc nim). Luong mua ndm trung binh ¢6 xu thé giam
& Nga, Pong Bic va Bic Trung Qudc, dai ven bién thudc cac dong
béng chau thd ¢ Pakistan, mot vai khu vuc & An Do, Indonesia,
Philippines va mot s6 khu vuc & Nhat; nhung lai ting ¢ mdt )
vung ¢ Trung Quéc (Tdy Nam Trung Qudc, luu vuc Trudng Gi-
ang va viing ven bién Dong Nam), ban dao A Rap, Bangladesh va
doc bo bién phia Tay cua Philippines. N6i chung, tan sut cic tran
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mua dir doi da tang 1én & nhiéu vung chau A, dic biétla & Dong
Nam chau A do c6 lién quan véi hién tuong El Nind, gay nén lii
lut, truot 16 dat va 1i quét rat nghiém trong/28/.

+ Han han xay ra thuong xuyén va khic nghiét hon & nhiéu noi
do nhiét do khong khi tang 1én, ddc biét 1a trong mua he va
cac thang kho han dién hinh va trong giai doan xuat hién cac
hién twong ENSO.

+ Nhin chung, bang tan voi toc do khong doi tir nhitng nim 60
cua thé ky trude.

+ Dong chay song sudi bién d6i manh ca vé luong, chat va ché
d6 nudc do tac dong ciia bién ddi khi hau. Dong chay bién
ddi dang ké & mot sd vung thudc Nga, nhu dong chay kiét
cuc doan xuat hién thuong xuyén hon trong mua vu san xuét.
Dong chay ctia mot sé séng chinh nhu cac song Euphrates va
Tigris c6 thé bi gidm Thi dy, ¢ Libanon, dong chdy ndm c6
thé st dung s& giam khoang 15% khi nhiét do tang 1,20C véi
kich ban khi hau ting gip d6i CO2, trong khi d6 c6 thé ting
dong chay mua dong va mua xuan (Bou - Zeid va El-Fadel,
2002). So v¢i giai doan 1961-1990, du bdo dong chay thang
16n nhét ctia song Mé Cong ting twong ing khoang (35-41)%
dbi voi toan luu vuce va (16-19)% & dong bang chau thd véi
gia tri dudi ing voi giai doan cac nam 2010-2039 va gidi han
trén ung voi giai doan cac nam 2070-2099 so véi giai doan
cac ndm 1961-1990. Nguoc lai, dong chay thang nhoé nhit co
thé giam (17-24)% dbi v6i toan luu vuc va (26-29)% d6i vai
ddng bang chau thd (Hoanh et al., 2004). Hau qua 1a nguy co
1ii Iyt s& gia tang trong mua mua lii va khan hiém nudc trong
mua kho can.
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+ Tai nguyén nudc phan bd khong déu ¢ chau A va xuét hién
cang thang nudc trong nhiéu khu vuc. Theo FAO (2004),
trong s6 43 nuéc & chau A, mic bao dam tai nguyén nudc
cho mot dau nguoi trong mot nam nhu sau: 20 nudce cd mirc
bado dam trén 3.000 m3, 11 nudc c6 mirc bao ddm khoang
(1.000-3.000) m3 va 6 nudc c6 muc bao dam dudi 1.000
m3 (khong xét 6 qudc gia khong cé sb liéu). Mirc bao dam
nude dudi 1.000m3/nim/ngudi duoc coi 1a bi cing thiang vé
nude. Bién d6i khi hau sé cang lam cho tinh trang khan hiém,
thiéu nudc va cang thang vé nudc tram trong hon. O Nam A
va Pong Nam chau A, s& gia ting s6 ngudi sinh séng trong
cac khu vuc cang thang vé nudc. Két qua danh gia theo cac
kich ban trong Bdo céo dac biét vé cac kich ban phat thai
(Special Report on Emissions Scenarios — SRES) nam 2000
ctia IPCC, s6 ngudi bi ciang thang vé nude o chdu A khoang
tir 120 triéu dén 1,2 ty ngudi vao thap nién 2020 va tir 185
triéu dén 981 triéu nguoi vao thap nién 2050 (Amell, 2004).

+ Nhitng bién doi cua dong chay song, suoi s€¢ anh hudng dang
ké dén san lugng thuy dién ctiia nhiéu quoc gia.

+ H¢ sinh thai: BDKH gay nén hién tugng cac hé sinh thai c6 xu
huéng di chuyén vé cac ving cuc. Piéu nay c6 nghia 1a cac
quan x4 sinh vét 6n d6i nhu cac thao nguyén va rimg 6n doi
s& thay thé cho phan 16n cac rimg taiga Siberian. O cac ving
Trung va Pong A, cac trang c6 kho ¢6 nguy co bi sa mac hoa
do lugng mua & cac vung nay giam di.

+ Ché d6 gi6 mua: Trai dit nong 1én 1am ting cudng hé thong
ENSO, gay ra nhic¢u bién doi di thuong cua ché do gié mua &
ca luc dia, din dén han han va that thoat mua mang.
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+ ENSO: hién tugng El Nind tang lén s€ gay han han va chay
rimg ty nhién & Pong Nam Chau A.

+ Nong nghiép: phan 16n cac ciy trong & Chau A rat nhay cam
voi nhiét do va do am. Boi vay, su nong lén cua toan clu sé
lam thay doi can bang trong hé sinh thai nong nghiép, gay
giam ning suit cdy trong. Nhu ciu nudc cho noéng nghiép
trong cac ving kho va ban kho han sé tang 1én it nhit khoang
10% khi nhiét d tang 10C.

+ X6i 16 ving ven bién: ciing nhu cac nude khac trén thé gidi,
muc nude bién ting 1én s& 1a thach thic 16n dbi voi Chau
A. Tuy nhién, mot s6 nudc Dong Nam A s& bi anh huong
nghiém trong hon, trong d6 Bangladesh va Viét Nam s& dé bi
anh huong nhat.

+ Xody 16c nhiét d¢i: Tay Thai Binh Duong 1a ving dién hinh
c¢6 nhidu bdo so v&i cac ving khéc trén thé gii va theo du
bao ctia mot sd nha khoa hoc thi bio s& cang ting cudng ca
vé s6 lugng va cuong do do anh hudng cua sy tang nhiét do
toan cau.

Bén canh do, du béo tur cac trung tam khi tuong thuy van trén thé
gi6i cho biét, bang tan ¢ dinh Himalaya lam gia tang 1i lut, 10 da
& cac suon nui va tic dong dén ngudn nude trong hai dén ba thé
ky toi. Tiép sau sé 1a giai doan dong chay ctia séng subi suy giam
va cac song bang bi thu hep.

Nuéc ngot chira trong cac luu vuc song 16n thuoc Pong A, Nam
A, Trung A va Pong Nam A sé& bi suy giam do BDKH va su gia
tang dan sd, gia ting nhu cu str dung nudc phuc vu cudc séng.
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Diéu nay sé tac dong tiéu cyc t6i hon mot ty ngudi vao nam 2050.

Cac khu vuc duyén hai, dic biét cac dong bang 16n, dong dan &
Nam A, Pong A va Pong Nam A s& d6i mit v6i nhitng rii ro 16n
nhét do nudc bién dang va mot sb chau thd rong 16n bi ngdp lut
do nudc song.

Bién d6i khi hau s& tic dong dén su phat trién bén virng cua hau hét
cac nudc dang phat trién tai Chau A do né tao ap luc dbi v6i moi
truong va tai nguyén thién nhién cung vdi qua trinh do thi hod, cong
nghiép hoa va phat trién kinh té. Nguoi ta woc tinh rang, vao giita
thé ky 21, san lugng miia mang c6 thé tang 20% & khu vuc Dong va
DPong Nam A, nhung & khu vire Trung va Nam A, san lugng sé sut
giam 30%. Tac dong cia viée ting trudong dan sd va qua trinh d6 thi
hoa nhanh chéng kém theo s& tao nén nguy co cao vé thiéu lwong
thuc & mot sd nude dang phat trién. O khu vuc bong A, Nam A va
DPoéng Nam A, bién dbi khi hau gay nén sy bién ddi cua chu trinh
thuy van khién han han va ngap lut gia ting, dan dén dich bénh va
tor vong do ti€u chay. Su gia tang nhiét d§ nudc & cac vung duyén
hai s& lam tram trong thém bénh dich ta tai khu viec Nam A.

3) Bién d6i khi hau & Pong Nam A

O cac qudc gia Dong Nam A, ngay cang nhiéu khi thai nha kinh
thai vao khi quyén. Trong tuong lai, van dé nay c6 thé tac dong
x4u dén diéu kién moi truong va canh quan khi hau khu vuc. Theo
du bao cta Trung tAm nghién ctru nang lugng Chau A-Thai Binh
Duong (APERC, co quan do Dién dan APEC bdo trg), tir nim
2002 t6i 2030, lwong khi thai nha kinh tai Pong Nam A c¢6 kha
ning sé tang gap 4 lan - gap d6i Nhat Ban va bang khoang 1/3 ciia
M¥, 1/4 ctia Trung Qudc /27/.
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Nghiém trong hon, mirc do hép thu tu nhién cac loai khi thai nha
kinh tai Dong Nam A dang c¢é chiéu hudng giam do nan pha rimg,
diac biét tai cac khu vuc von c6 tham thuc véat bao phi nhu dao
Kalimantan (Indonesia), bang Sarawak va Sabah trén ddo Borneo
(Malaysia) va khu vuc mién nuti doc theo song Mé Céong trén dia
phan cac nudc Viét Nam, Lao, Campuchia, mot sb khu vuc cua
Myanmar, Thai Lan.

Theo Béo cio cia APERC, du tinh dén nam 2030, binh quan mdi
nguoi dan Pong Nam A s& thai 4,2 tin khi CO2 , thdp hon mirc
binh quan tai Trung Qudc (6,7 tan), Nhat Ban (10,8 tin) va My
(23 tan). Thé nhung, néu so sanh cac trung tdm d6 thi 16n cia
Pong Nam A nhu: Bangkok, Jakarta, ké ca Singapo voi cac thanh
phd 16n trong cac nude dang phat trién thi c6 thé nhan thiy tinh
trang 6 nhiém mai truong tai Dong Nam A ciing rat nghiém trong.
Singapore -thanh phd dugc danh gia 1a xanh, sach nhat Dong Nam
A, nhung nim 2002, lugng khi CO2 binh quan dau nguoi thai vao
khi quyén ciing dat t6i 12,2 tan, c6 thé ting t6i 18,8 tan vao nim
2030, kha cao so véi nhiéu nudc.

Vi thé, bong Nam A dugc du bao 1a mot trong nhirng khu vuc
dé& bi tac dong nhét trude tinh trang bién ddi khi hau Trai dat,
do phan 16n trong s& 500 triéu dan cua ving Pong Nam A sbng
trong cic khu vuc dong bang chau thd hodc cac quan dao co
d6 cao twong ddi thdp so véi muc nudc bién. Nhimg khu vuc
nay rat d& bi ngap néu muc nude bién dang 1én do hién tugng
Trai dat néng 1én. Tuy nhién, vin dé nay chua nhan duoc
su quan tdm dang mic cia du ludn va chinh quyén cac nudc.
Nhiing bién d6i chinh ciia khi hau trong ving Péng Nam A nhu
sau /27/:
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Bang 4.2: Tom tat tac d6ng clia bién doi khi hau dén tai nguyén nudc da quan
trac dugc trong ving Dong Nam A /27 /

Bién dai khi hau Tac ddng caa bién doi khi hau da xay ra
1. Nhiét do tang - Tang bac thoat hai trong luu vic séng va trén bé mat ho
chta va cac thiy vuc khac, dan dén giam ngudn nudc cung
¢ap cho sinh hoat, tudi va phat dién;
2. Mua bién dai « Giam lugng dong chay trong sdng va muc nudc trong cac ho,
hd chifa, ddc biét la trong nhitng nam xudt hién El Nind, dan
dén gidam ngudn nudc san ¢o, ting cang thang vé nudc;

- Tang dong chay song, ddc biét la trong cac nam xuat hién La
Nina, dan dén tang ngudn nudc cd san trong mot s6 ving;
- Tang dong chay, xdi mon va ngap lut, anh huéng dén chat
[ugng cla nudc mat va nudc ngam.
3. Muc nudc biéndang - NuGc man xam nhép sau hon vao trong song va tang chiia
nudc ngot, dan dén ngudn nudc ngot bi giam.

Nguén: The Economics of Climate Change in Southeast Asia: A Regional Review (2009).

Chénh léch 50 vid Irvong mmam tang
hinh hing ném (%3

T

1800 1820 1840 1960 1980 2000
mEmm Thay doi lwong mwa hang nam

——di¥ lidu mang lwéi khi hau toan ciu tiv trung tdm khi tirong qubc gia
‘dl}' ligu tlr co quan nghién ciru khi trong

Nguén:  IPCC (2007).

Hinh 4.9: Bién d6i cua lugng mua nim trong ving Dong Nam A
(1901 - 2005)
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« Trong 50 nim gan day, nhiét do khong khi bé mit binh quan

ving Pong Nam A d3 ting khoang (0,1-0,3)0C/ thap nién..
Dy bao trong thé ky 21 s& néng hon. Theo IPCC (2000),
v6i kich ban A1FI, vao cudi thé ky 21, nhiét do c6 thé ting
trong pham vi (2,5 — 6)0C, binh quan 40C so voi giai doan
1980 - 1999. Ciing theo IPCC (2007), nhiét do khong khi bé
mat binh quan ving Pong Nam A c6 thé ting thém (0,75 -
0,87)0C vao nam 2039, (1,32 - 2,01)0C vao nam 2069 va
(1,96 - 3,77)0C vao nim 2100. Phan 16n ving Pong Nam A
s& 4m hon trong subt ca nam, dic biét 1a cac thang XII, I-II.
Du bdo nhiét d§ binh quin khu vyc vao cudi thé ky 21, so
v6i nam 1990, tang 2,50C d6i véi kich ban B2, 4,80C d6i
vdi kich ban ATFL.Truong hop khong cé céc gidi phap giam
thiéu toan cau, vao nam 2100, nhiét d6 tang (2,41 - 2,62)0C
dbi véi kich ban B2, (4,61 - 5,0)0C ddi véi kich ban A1FI;
nhiét d6 & phan phia tdy Déng Nam A s& cao hon so véi phan
phia dong. Véi truong hop phat thai on dinh, theo kich ban
bi quan nhét, vao nam 2100, nhiét d6 binh quan ving Dong
Nam A c6 thé tang thip hon ¢ muc 2,30C véi kich ban phat
thai S550ppm va chi 1,80C véi kich ban phat thai S450ppm
so v6i ndam 1990. Péi véi kich ban $550, nhiét ¢ binh quan
ving Pong Nam A vao nim 2100 ting khoang (1,85 - 2,0)0C
dbi véi kich ban B2 va (2,18 - 2,36)0C dbi véi kich ban A1FL
Dbi vai kich ban S450ppm, nhiét do binh quén ting khoang
(1,36- 1,45)0C dbi vai kich ban B2 va (1,69 - 1,82)0C d6i voi
kich ban A1FI.

Luong mua c6 xu thé giam trong giai doan tir naim 1960 dén
nam 2000 (hinh 4.9). Két qua du bao theo kich ban A1FI cho
thay, lwvong mua giam trong nira dau thé ky 21, nhung ting
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vao cudi thé ky 21 véi sy dao dong manh trong giai doan tir
thang III dén thang V. Vao nim 2050, lugng mua s& ting
khoang 1% theo kich ban A1FI va 2,5% theo kich ban B1 v&i
su ting manh tir thang XII va két thuc vao thang V. Khi hau
bién d6i manh giita cac ving do anh hudng ciia dia hinh va
bién. Lwong mua ting manh & dai ndi chi tuyén, c6 thé xay ra
trong giai doan tir thang XII dén thang V & mot vai noi.

Trong vai thap ni€n viura qua, cac hién tugng thoi tiét cuc
doan di xay ra nhiéu hon, nhu tir naim 1950 gia ting sé ngay
ning noéng vao ban ngay va lanh vio ban dém; giam sé ngay
lanh vé ban ngay va néng vé ban dém; gia ting sd tran mua
dir doi tir ndm 1900 dén nam 2005; ting s6 con XTND trong
mua he (thang VII- VIII) va mua thu (thdng [X-X) vao nhitng
niam xuat hién ENSO manh.

Trong vai thip nién vira qua, muc nudc bién da dang cao voi
tdc d6 trung binh khoang (1-3)mm/ nim, dic biét dang nhanh
trong thap nién gan day véi toc d6 3,lmm/nim so véi (1,7-
2,4)mm/nim trong sudt thé ky 20, v6i su khac nhau giita cac
noi. Vao nam 2100, du bao muc nudc dang thém 40cm va co
su khac nhau gitra cac kich ban: véi kich ban phat thai khong
6n dinh, myuc nudc bién tang 0,5m ddi véi kich ban B2 va
0,78 m ddi véi kich ban A1FL; véi S550, ting 0,43 m d6i voi
kich ban B2 va 0,47m d6i véi kich ban A1FI; véi S450, tang
0,36 m ddi vé6i kich ban B2 va 0,40 m d6i véi kich ban A1FIL.

Bién d6i khi hau tac dong manh m& dén tai nguyén nudc
trong ving Dong Nam A, 13 ving c6 cic hé thong song 16n.
Nhing hé théng séng nay c6 vai trd rit quan trong d6i véi
su phat trién kinh té xd hoi, dic biét 1a d6i voi san xudt nong



nghiép va cong nghiép. Trong luu vuc ba hé thong song 16n
Mé Cong, Hong, Chaophraya c6 nhiéu khu vuc san xuét la.
Khoang 60 triéu din & ha luu vuc Mé Cong sinh séng nho
céc ngudn tai nguyén thién nhién. Cé trong cac song 1a ngudn
cung cip phan 16n chat dam cho nguoi dan.

Béc hoi va thoat hoi tiém ning ting 1én cung véi sy gia ting cia
nhiét 6 khong khi va do d6 anh huong dén luong va chét luong
nudc cung cap cho san xuit nong nghiép va cac nhu cau khac.
Tinh that thuong ctia mua gy nén su bién d6i cua dong chay song
va su bién d6i nay s& anh huong dén luong nudc va chit luong
nudc dugc trir trong cac hd, hd chira, san lugng thuy dién va tudi;
gay nén giam dong chdy song vao cac nam El Nind nhung lai ting
vao nhirng nam La Nina do ¢ nhiéu cac tran mua 16n ca vé lugng
va cuong do; dong chay do mua sinh ra s€ gay nén x6i mon trén
bé mat luu vyc va trong long séng, bo song; cat bun ling dong
trong cac hd chira. Myc nudc bién dang lam cho nudc min xam
nhép vao sdu trong song va ting chira nudc ngot & dudi mat dat;
lam cho tinh trang thiéu nude & mot sd khu vuc cang trAm trong.
Trong bang 4.2 dua ra tom tit tac dong cua bién d6i khi hau dén
tai nguyén nudc di quan tric dugc trong ving Pong Nam A.

Su cing thang vé nudc ting 1én trong mot s6 ving & Pong Nam
A, dic biét 1a vao trong nhitng nim El Nind, giy thiét hai mua
mang, thiéu nude udng va giam san luong thuy dién.

Nhirng nim gan day, tai nguyén nudc trong ving Dong Nam A tro
nén cang thang khong chi do sy gia ting dan s va phat trién kinh
té dan dén nhu cau nuéc ting 1én manh m& ma con do mua giam,
nhiét do tdng cung véi su gia tang cua hién tuong ESNO.
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O Viét Nam, ciing nhu & cdc nude khac trong ving, boc thoat hoi
tang 1én do nhiét do tang, din dén giam luong nudc co thé cung
cap cho tudi va cac nhu cau khac.

Hién tuong La Nina (lién quan v6i mua 16n) va xody thuan nhiét
dot1 da gay nén ngdp lut nghiém trong & cac luu vuc song trong
ving Pong Nam A, gay thiét hai 16n vé nguoi va caa cai. O Viét
Nam, thiét hai do 1ii lut & dong bang song Hong va dong bang
song Ctru Long va ven bién Trung B trong giai doan 1996 - 2001
da lam ngap hang triéu ngoi nha, hang ngan truong hoc, hang
ngan bénh vién, 1.684 nguoi chét, dién tich lta bi ngap (20.690-
401.342) ha; hang ngan trang trai, ao hd nudi trong thuy san bi
pha; thi¢t hai vé kinh té 1én t6i 680 triéu do la. Trong thap nién
gan day, 1a lut va truot 16 dat ¢ cac khu vuc ¢ mién ndi ¢ Viét
Nam tré nén thuong xuyén hon; s ngudi chét do thién tai vé khi
hau binh quan hang nam khoang 9,3 nguoi/ triéu nguoi.

Bién d6i khi hau ciing tic dong dén dong chay 16n nhit va nho
nhit trén cac song chinh @ Déng Nam A. Theo danh gia cia Uy hoi
song Mé Cong qudc té, so voi giai doan 1960-1990, dy bao dong
chay thang 16n nhét ciia song Mé Cong ting twong Gmg khoang
(35-41)% ddi véi toan luu vuce, (16-19)% & ddng bang chau thd
voi gid tri dudi g véi giai doan cac nam 2010-2039 va gidi han
trén rng voi giai doan cac nam 2070-2099 ( IPCC, 2007). Trai lai,
dong chay thang nho nhat c6 thé giam (17-24)% d6i véi toan luu
vuc va (26-29)% dbi voi dong bang chau thd. Hau qua 1a nguy co
1ii Iyt s& gia tang trong miia mua 1ii va khan hiém nudc trong mua
kho can. (Hoanh et al, 2004).

Theo /37/, bién d6i khi hau s& tic dong dén ché do dong chay cia
song Mé Cong. O ha luu vuc Mé Cong (tir ha luu Chiang Sean),
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so voi giai doan 1985-2000, dong chay mua 1 va mua can vao
giai doan 2010-2050 déu ting ddi v4i ca hai kich ban B2 va A2,
Vi kich ban A2, mutc tang ciia dong chay mua 1l va mua can
tuong ung khoang (5,8-11,2)% va (12,8-30)%; kich ban B2 cho
murc ting it hon, khoang (1,9-5,3)% dbi voi dong chay mua 1i
va (10,6-26,2)% d6i v6i dong chay muia can. Do d6; dong chay
nam ciling tang 1én: (7,6-13,5)% ddi véi kich ban A2 va (4,1-9,9)
% ddi véi kich ban B2. Miic ting cua dong chay nam ciing nhu
hai mua 1l va can tuong ddi it hon & ha luu. Tai Tan Chau trén
song Tién, mirc ting ctia dong chay nim, dong chay mua lii va
dong chay mua can tuong tng 1a 7,6%, 5,8% va 12,8% dbi voi
kich ban A2 va 4,1%, 1,9% va 10,6% ddi véi kich ban B2. Néu
xét dén tac dong két hop cua bién ddi khi hau voi khai thac sir
dung nuée trén luu vyce trong tuong lai, thi mutc bién d6i cua cac
dic trung dong chay 1a khic nhau trén cic phan cua ha luu luu
vuc song Mé Cong. Ddi vai kich ban A2, do tac dung diéu tiét
cuia cac hd chira, dong chay mua 1ii tir Kong Pong Cham tré 1én
phia thuong luu s€ giam khoang (2,1-8,4)%, nhung Pakse tr¢
xudng lai tang (1,1-3,2)%; con dong chay mua can ting dang ké:
(40-76)% tu Phnom Penh tr¢ 1én phia thuong luu, nhung chi
khoang 20,1% tai Tan Chau; dong chdy ndm tdng khoang
(6-12)%. D6i véi kich ban B2, dong chay mua li giam
(2,7-13,2)%, nhung dong chay mua can ting (17,1-73,5)%, dan
dén dong chay nam ciing ting (0,2 -,9)%.

Téc dong clia bién d6i khi hau dén nong nghiép: Nong nghiép
van 1a nganh kinh té chinh ¢ ving Pong Nam A. Khoang 115
triéu nguoi sinh sdng bang nghé néng. Trong nhitng nim gan
day, bién ddi khi hau cung véi su gia ting dan s6 va phat trién
cong nghiép, nganh nong nghiép trong vung da gay ap luc dang
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ké dén moi truong. Nhiét do khong khi ting dan dén bdc thoat
hoi tiém ning ciing ting 1én va do d6 cang gy cing thang ddi
v6i mua mang, dic biét 1a ¢ nhitng noi ngudn cap nudc bi han
ché. Tac dong két hop nang nong va han han 1am giam san luong
cay trong. Mua that thuong anh hudng dén cong viéc lam dat,
thoi diém gieo trong va thay d6i chu trinh cudc doi sau bo va
do d6 tac dong dén nong nghiép. Han han trong nhitng nim xay
ra hién tuong El Nind gy nén khan hiém, thiéu nuéc cho cdy
trong va ting siu bénh c6 hai. Mua 16n trong nhitng nim x4y ra
hién tuong La Nina co thé gay nén 1l lut, x6i 16, trugt 16 dat, 1a
quét rat nghiém trong, anh hudng 16n dén san xuat ndng nghiép.
Muc nude bién dang s& lam cho man tur bién xam nhap sau vao
trong hé thong séng ngoi, kénh rach va ddng rudng va dic biét
1a 1am ngap nhiing ving dat triing thap & dong bang ven bién.
Bang 4.3 dua ra kha ning tac dong cia bién ddi khi hau dén
nong nghiép va cac linh vuc & Pong Nam A.

Tu nhitng trinh bay trén co thé rat ra mot sd nhan dinh
chung vé tac dong cua bién d6i khi hau ¢ ving Péng Nam A
nhu sau:

+ Bién d6i khi hau da, dang va s€ tac dong dén cac diéu kién
ty nhién va nhiéu linh vyc kinh té xa hoi trong viung Dong
Nam A, trong d6 c6 tai nguyén nudc, ca vé luong va chat.
Cac hién tuong thoi tiét va thuy van cuc doan nhu: mua 16n,
néng nong, han han, 1i lut, xody thuan nhi¢t déi... dang gia
ting ca tan sd va cuong do. Nhiing tac dong nay lam giam
san xudt nong nghiép (cac cdy trong luong thuc va ciy cong
nghiép), thity san (c4), 1am nghiép. Vung Pong Nam A dang
¢ gang chong d& nhitng thiét hai vé dat canh tac va ving bo
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Bang 4.3: Kha nang tac dong cia bién ddi khi hau dén cac linh vuc ¢
Pong Nam A /27/
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bién do nudc bién dang; s0 con bao ngay cang nhi¢u hon va

x01 16 bo bién, xam nhap madn cang nghiém trong.

* Mot lugng 16n ngudi dan chiu danh hudng ctia cac dot bung
nd bénh sbt rét va sdt xuat huyét, anh huong nghiém trong
dén strc khoe va san xuat. Nhitng anh huéng nay duoc dy
béo s€ gia tang do nhiét do trai dat nong 1én, mua bién doi

va nudc bién dang.
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« Do nam ¢ ving nhiét d6i, nén Déng Nam A 13 ving khi hau
gi6 mua nén nhiét do cao, chiu anh huong ctia xody thuan
nhiét doi, E1 Nind va La Nina, nhiing cyc tri mua bién dong
16n va nhiét d6 cao hon. Bién d6i khi hau trong tuong lai s&
1am cho cac hién tuwong tu nhién nay tré nén gay gt va bién
d6i that thuong, tac dong manh mé dén con nguoi, gia cam
gia suc va moi truong ndéi chung. Theo du bdo cua IPCC
(2007), ving Péng Nam A sé& phai htmg chiu cac hién tugng
cuc doan, nhu chdy rung, dong td, bio, Id, lut, trugt 16 dat,
han han, soéng bién cao va cac bénh tat lién quan véi nudc.
Ning néng va cing thang vé nuéc do bién doi khi hau co
thé xay ra sy tranh chap hé sinh thai nui cao va cao nguyén.
Muc nudc bién dang s& lam ngap trén pham vi rong doc bd
bién va do d6 lam giam cac bai cat; tinh bén viing cua cac
h¢ sinh thai cdy ngap man va san ho s€ chiu tac dong manh.

* Theo Wassmann et al.(2004) va the Stern Report ( Stern
2007), nude bién dang s& anh huong dén hang triéu nguoi
sinh séng & cac khu vuc thap triing ¢ Trung Qudc, Bangla-
desh. An Do va Viét Nam. Vao cudi thé ky nay, vi mic
nudc bién dang trung binh toan cau 40cm, sd ngudi hang
nim trén Thé giéi sinh sdng & cac khu vuc ven bién bi anh
hudng boi ngdp lut s€ tang 1én, tur 13 tricu dén 90 triéu
nguoi, khoang 20% trong s6 d6 1a & ving Péng Nam A, dic
biét 1a ¢ cac qudc gia Indonésia, Philippines, Thai Lan va
Viét Nam /27/.

« Vung Pong Nam A 1a ving chiju tac dong truc tiép cua bién
d6i khi hau, nén kinh té phu thudc vao tai nguyén thién
nhién, dac biét la ndng nghiép, 1am nghi¢p va tai nguyén bo



bién va bién (bao gém du lich). Dan s6 dong va ting nhanh,
phan 16n nguoi dan sinh sdng bang nghé nong, dan cu va
hoat dong kinh té tap trung & doc bd bién, c6 nhiéu ngudi
song dudi mire gidi han nghéo. Nhitng yéu t6 nay cang lam
cho nhitng khu vuc nghéo & Pong Nam A dé chiu tac dong
cua bién doi khi hau va ngheéo doi co thé trAm trong hon, dac
biét 1a vé thu nhap, sinh ké ctia ngudi nghéo va co hoi dé
nang cao strc khoe. Vung Pong Nam A dang chiu thach thuc
rat 16n 1a lam thé nao (mg phé véi nhitng tic dong cia bién
d6i khi hau trong tuong lai.

4) Bién ddi khi hiu ¢ Viét Nam

Ciing nhu cac nude khac trén thé gidi, khi hau d3, dang va s& bién
ddi trén 1anh tho Viét Nam. Két qué phan tich céc sb liéu khi hau
cho thiy, nhitng bién d6i chu yéu cua cac yéu t6 khi hau va muc
nudce bién nhu sau /2/:

- Nhiét do: Trong 50 nam qua (1958-2007), nhi¢t d0 trung
binh nam ¢ Viét Nam ting 1én khoang tir 0,50C dén 0,70C.
Nhi¢t d0 mua dong tang nhanh hon nhi¢t 40 mua he va nhiét
d6 & cac ving khi hau phia Bac tang nhanh hon ¢ cac ving
khi hau phia Nam. Nhiét d0 trung binh nam cua 4 thap nién
gan day (1961-2000) cao hon trung binh ndm ctia 3 thap nién
truge d6 (1931-1960). Nhiét @6 trung binh ndm cua thap nién
(1991-2000) & Ha Noi, Pa Ning va TP. H6 Chi Minh déu
cao hon trung binh cua thap nién (1931-1940) tuong ung la
0,8; 0,4 va 0,60C. Nam 2007, nhi¢t d0 trung binh ndm ¢ ca
3 noi ndi trén déu cao hon trung binh cia thap nién (1931—
1940) khoang (0,8—1,3)0C va cao hon thap nién (1991-2000)
khoang (0,4—0,5)0C (hinh 4.10a).
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Lugng mua: Trén ting dia diém, xu thé bién ddi cia luong
mua trung binh nam trong 9 thap nién vira qua (1911 - 2000)
khong 1o rét theo cac thoi ky va trén cac vung khac nhau: co
giai doan tang 1én va c6 giai doan giam xudng. Luong mua
nim giam & cac vung khi hau phia Bic va ting & cac ving khi
hau phia Nam (hinh 4.10b). Tinh trung binh trong ca nudc,
luong mua nam trong 50 ndm qua (1958 - 2007) da giam
khoang 2%.

Khoéng khi lanh: S6 dot khong khi lanh anh hudng t6i Viét
Nam giam di 10 rét trong hai thap nién vira qua. Tuy nhién,
cac hién tugng thoi tiét di thuong lai thuong xuat hién ma
gan day nhat 1a dot khong khi lanh gy rét dam, rét hai kéo
dai 38 ngay trong thang 1 va thang 2 nam 2008 va dot rét kéo
dai nhiéu ngay vao cudi nam 2010 dau nam 2011 ¢ Béc Bo.

Bio: Trung binh hang nim c6 khoang (4 — 6) con bdo d6 bo
vao Viét Nam. Nhirng nim gan day, mua bdo kéo dai hon
va két thuc mudn hon; duong di cua bio c6 xu thé dich dan
vé phia Nam va bao c¢6 cuong do0 manh xuét hién nhiéu hon;
nhiéu con bdo c6 duong di di thuong (hinh 4.11).

Mua phun: S6 ngady mua phun trung binh nim & Ha Noi giam
dan tir thap nién (1981-1990) va chi con gan mot nira (15
ngay/nam) trong 10 nim gan day.

Bién d6i khi hau khong chi 1a sy thay doi cac dac trung cia
khi hdu ma con gay nén su thay doi cia nhitng hién tugng thoi
tiet cuc doan véi xu hudng tang 1€n ca ve tan s6 va cudong do:

* Cé4c tran mua dir doi tang lén;
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Hinh 4.11: Quy dao cua bdo ¢ Tay Béc Thai Binh
Duong va Bién Dong

« Han han xuat hién thudng xuyén va khic nghiét hon.
Trong mua kho, & Tay Nguyén va Nam B hau nhu nim
nao ciing xuét hién han gay git.

Tan suit va cuong d6 El Nind tang 1én rd rét trong nhiing
thap nién gan day. Trong 5 thap nién gan day, tic dong cia
hién twong ENSO ngay cang manh mé& dbi voi ché do thoi
tiét va khi hau trén nhiéu khu vuc ¢ Viét Nam. Bién doi
ctia ENSO va tac dong cta nd dén sy bién ddi cua gié mua
s€ anh hudéng manh hon ddi vé6i sy bién d6i cua mua. Hién
twong ENSO ciing anh huong dén sy thay d6i sy xuat hién,
cuong dd va cac dac trung cia XTND va sy bién doi cua nd
gilra cdc nam.

O ven bién mién Trung va Nam B0, trong nhitng thap nién
gf?ln day, Iti lut 16n va dac biét 1on xay ra nhiéu hon va nghiém
trong hon. O ven bién mién Trung, 10 dac biét 1on, 11 lich su
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Hinh 4.12: Dién bién cua myc nudc bién tai tram hai van
Hon Dau

da xay ra trén cac song vao nhitng nam 1996, 1998, 1999,
2000, 2003, 2008, 2009; con ¢ Pdng bang song Ciru Long
da xdy ra vao cac nam: 1996, 2000, 2001... Ngoai ra, 1i
quét va truot 1o dat xay ra nhiéu hon, khéc liét hon ¢ ving
nti Bic Bo, ven bién mién Trung va Tdy Nguyén. Li lut, 1d
quét di anh hudng 16n dén méi trudng va kinh té, xa hoi.

Muc nuéce bién: S liéu quan tric tai cac tram hai vin doc
ven bién Viét Nam cho théy tdc do dang lén cua muc nudc
bién trung binh ¢ Viét Nam trong giai doan 1993 — 2008 1a
khoang 3mm/nim, twong dwong véi toc do ting trung binh
trén thé gii. Trong khoang 50 nim qua, muc nudc bién tai
tram hai van Hon Dau dang 1én khoang 20 cm (hinh 4.12).

Bién d61 khi hdu nhu nhiét do gia tdng, bién do6i cua mua,

bao gom ca ENSO va myc nudc bién dang, cling da va dang
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anh hudng dén tai nguyén n4udc ca vé luong, lugng nudc
va ché do dong chdy ctia cac song:

* Nhi¢t d¢ khong khi tdng 1én da va s€ lam cho tang lugng
bdc hoi tir cac thuy vuc (song subi, ao hd, hd chura, ddm
lay), dan dén giam ngudn nude c6 thé cung cp cho cac
nhu cau sinh hoat, tuéi, cong nghiép, thuy dién va cap
nudce cho san xuat. Tac dong cia bién d6i khi hau 1a mot
trong nhirng nguyén nhin giy nén tinh trang khan hiém
va thiéu nuée, dic biét nghiém trong trong mua kho vao
nhitng nim gan ddy ¢ ha luu séng Hong, DPBSCL va ven
bién mién Trung.

« Sy bién d6i that thuong cia mua gy nén suy giam luong
dong chay song subi va luong nudc dugc chira trong cac
hd chira va ao ho, dic biét 1a vao nhitng nim xuat hién
hién twong El Nindé manh; din dén giam ngudn nudc co
thé khai thac, sir dung; gia ting tinh trang cing thang vé
nudc. Trong nhitng nam xuét hién La Nina, mua nhiéu va
16n c6 thé 1am ting dong chay mua lii va do dé gia ting
nguén nude c6 thé khai thac, sir dung & mot s6 khu vuc.
Gia tang dong chay, x6i mon, ngap lut va li quét da, dang
va s& anh huong nghiém trong dén chit lugng nudc mit va
nuée dusi dat.

« Muc nuée bién dang cao dan dén man xam nhdp sau vao
hé thong séng ngdi, kénh rach va ting chtra nudc ngam &
ddng biang chau thd song Hong - Thai Binh, PBSCL va
cac dong bang ven bién mién Trung, lam cho nudc nhat
(nuéc ngot) bi nhiém man va do d6 lam giam luong nudc
nhat c6 thé khai thac, su dung. Theo két qua céc kich ban
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bién d6i khi hau da duoc dua ra, néu muc nudc bién dang
cao (0,75—1) m so véi giai doan (1980 — 1999), thi c6 thém
khoang 28% dién tich PBSCL va dong bang song Hong-
12 hai ving san xuét laa chinh ctua Viét Nam bi ngip; va
do d6 anh huong nghiém trong dén san xuat luong thyc dé
cung cap cho hon 86 triéu dan Viét Nam va gan 100 triéu
dan trén thé gidi. Viét Nam c6 bo bién dai khoang 3.260
km, hon mdét triéu km2 1anh hai va trén 3.000 hon dao
gan bo va hai quan dao xa bo 1a Hoang Sa va Truong Sa,
cung véi nhidu vung dat thip ven bién. Nudc bién dang
két hop voi nudc dang do bio, song 16n, triéu cudng anh
huong 16n dén ha tﬁng co s& (hé théng dé bién, bo bao,
giao thong, du lich, cong trinh dan sinh va quéc phong...)
viing ven bd bién va nhitng ving dat thdp nam doc theo bo
bién. Nudc bién ding ciling s& tac dong dén cac dam pha,
viing vinh, ddo nho, céac con cat va bai tim, cac bai phu sa,
danh bt va nudi trong thay san.

Viét Nam 14 mot trong nhirng nude trén thé gidi chiu nhiéu thién
tai, nhu dong bao, 1 lut, 14 quét, trugt 1o dat, néng noéng, han
han... Phan 16n nhiing thién tai nay lién quan dén cac diéu kién
thoi tiét khiac nghiét, tan sb va cuong do cia nhirng thién tai nay
phu thudc vao thoi tiét va khi hau trong tirng mua. Do dé, bién
dbi khi hau s& lam cho cac loai thién tai néu trén nguy hiém hon.

Nhiing tac dong néu trén ciia bién d6i khi hau da, dang va sé tac
dong manh mé& dén moi trudng va sy phat trién bén viing cia
Viét Nam. Mua 16n, bdo, ATND, 1ii lut, ning noéng, han han da
gy thiét hai niang cho kinh té va anh huéng dén an ninh luong
thyc va an sinh xa hoi do miia mang bj thiét hai. Bién d6i khi hau
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cling tac dong manh mé dén méi truong ty nhién. Mbi truong
séng cua cta nhiéu loai sinh vat, thuc vat va dong vat thay doi,
dic biét 1a mot sb loai dong vat hoang da (c6 téi 355 loai thuc
vat va 365 loai dong vat dang c6 nguy co bi de doa); lam cho da
dang sinh hoc bi suy giam.

Viét Nam 1a mot trong cac qudc gia trén thé gidi dugce danh gia
1a s& chiu anh hudng nghiém trong cta bién d6i khi hau va nuéce
bién dang. Trong d6, ddng bang chau tho song Hong va DPBSCL
13 hai ving chiju tac dong cta bién ddi khi hau va nuée bién dang
nhiéu nhat. Pay 1a hai ving san xuit néng nghiép chinh nhung
dia hinh thip, phan 16n chi cao hon 1 m so v6i myuc nudc bién,
tham chi c6 noi thap dudi muc nudc bién. Ngoai ra, theo cac
chuyén gia Viét Nam, trudc mit ¢6 3 khu vyc chiu tac dong rd
nhat ciia bién d6i khi hau, d6 1a ving nai Tay Bic Viét Nam, cuc
Nam Trung B9 (tinh Ninh Thuén) va ven bién PBSCL. O ving
nui Tay Béc s& co mot sb loai thuc - dong vat bi tuyét chung do
nhiét d¢ tang. O tinh Ninh Thuan, dién tich bi hoang mac hoa
tang nhanh, han han khéc liét va kéo dai dan dén nguy co khong
thé ton tai mot sb loai dong thuc vat. Vung ven bién PBSCL,
dic biét 1a tinh Bén Tre, do dia hinh thap nhat, c6 nhiéu cua
song, ct lao ¢ dia hinh thap, nén c6 thé bi hiém hoa cua bién doi
khi hau do xdm nhap min va muc nudc bién dang.

4.2. KICH BAN BIEN POI KHi HAU

4.2.1.Co sé xay dung kich ban bién déi khi hau va nuéc bién
dang trén thé gigi

Bién ddi khi hau da, dang va s& gy ra nhirng hau qua nghiém
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trong d6i v6i thé gidi ty nhién, kinh t& x3 hoi (KTXH.) va méi
trudng & tit ca cac vung trén thé giéi voi mire d6 khac nhau. Do
d6, bién d6i khi hau 1a van dé toan cau va can co su giai quyét
trén pham vi toan thé gidi.

Su bién do6i khi hau trong twong lai da duoc du bao theo cac kich
ban khac nhau.

Kich ban bién doi khi hau 12 gia dinh c6 co sé khoa hoc vé sy tién
trién trong twong lai cia cac mdi quan hé gitra kinh té - x4 hoi, phat
thai KNK, BDKH va myc nudc bién dang.

Trong cac nghién ctru ctia IPCC, Nhém cong tac 1 di tong quan
va dé xuat cac cac kich ban cho thé ky 21. Cac kich ban nay 1a co
s& cho viéc danh gia nhimng tic dong cta bién d6i khi hau dén cac

Tedin el =]

Hinh 4.13: So d0 biéu thi 4
kich ban goc vé phat thai khi
nha kinh. Nguon: IPCC

Nhin 14 tae 2600
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ddi tuong khac nhau cta tu nhién, kinh té - x3 hoi do Nhom cong
tac 2 thyc hién va xay dung cac chién luoc ung pho va giam nhe
bién doi khi hau trén pham vi toan ciu do Nhom cong tac 3 thuc
hién.

Bién d6i khi hau hién nay ciing nhu trong thé ky 21 phuy thudc chu
yéu vao muc dg phat thai khi nha kinh, tic 1a phu thudc vao su
phat trién kinh té - x4 hoi. Vi vay, cac kich ban bién d6i khi hau
dugc xay dung dua trén cac kich ban phat trién kinh té - x4 hoi
toan cau.

Nhu trén da néu, con nguoi da phat thai qua mic khi nha kinh
vao khi quyén tir cac hoat dong khic nhau nhu cong nghiép, nong
nghiép, giao thong van tai, pha ring... Do do, co s¢ dé xac dinh
cac kich ban phat thai khi nha kinh 1a: (1) Su phat trién kinh té
& quy md toan cau; (2) Dan sb thé gigi va muc do tiéu dung; (3)
Chuéan muc cudc séng va 16i sdng; (4) Tiéu thu ning luong va tai
nguyén ning luong; (5) Chuyén giao cong nghé; (6) Thay doi sir
dung dat. ..

Trong Béo cao dac biét vé cac kich ban phat thai khi nha kinh nam
2000, IPCC da dua ra 40 kich ban, phan anh kha da dang kha nang
phat thai khi nha kinh trong thé ky 21. Céc kich ban phat thai nay
duoc t6 hop thanh 4 kich ban gdc 1a A1, A2, B1 va B2 (hinh 4.13)
véi cac dic diém chinh dudi day (bang 4.4):

- Kich ban gbc Al: Kinh té thé gidi phat trién nhanh; dan sb
thé giodi tang, dat nhidu nhat vao nim 2050 va sau d6 giam
dan; truyén ba nhanh chong va hiéu qua cac cong nghé méi;
thé gidi co sy tuong dong vé thu nhap va cach séng, co su
tuong dong gitra cac khu vue, giao luu manh mé vé vin hoa
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va x4 hoi toan cau. Cin ctr vao muc d6 phat trién cong nghé,
kich ban A1 dugc chia thanh 3 nhom duéi day:

+ AIFL Tiép tuc sir dung qua nhiéu nhién lidu hoa thach
(kich ban phat thai cao);

+ AIB: Cé su can bang giita cic ngudn nang lugng (kich ban
phat thai trung binh);

+ AIT: Chu trong dén viéc st dung cic ngudn ning luong
phi hoa thach (kich ban phat thai thap).

Kich ban gdc A2: Thé giéi khong dong nhit, cic qudc gia
hoat dong doc 1ap, tu cung tu cép; dan sb tiép tuc tang trong
thé ky 21; kinh té phat trién theo dinh hudng khu vuc; thay
d6i vé cong nghé va tdc do tang trudng kinh té tinh theo dau
ngudi cham (kich ban phat thai cao, twong trng véi A1FI).

Kich ban gbc Bl: Kinh té phét trién nhanh giéng nhu Al
nhung c6 su thay d6i nhanh chong theo hudng kinh té dich vu
va thong tin; dan sb ting dat nhiéu nhét vao niam 2050 rdi sau
d6 giam dan; giam cudng do tiéu hao nguyén vt liéu, cac cong
nghé sach va str dung hiéu qua tai nguyén duoc phat trién; cha
trong dén cac giai phap toan cau vé on dinh kinh té, xa hoi va
mdi truong (kich ban phat thai thap tuong tu nhu A1T).

Kich ban gdc B2: Dan s ting lién tuc nhung véi téc do thap
hon A2; chu trong dén cac giai phap dia phuong thay vi toan
cau vé 6n dinh kinh té, xa hoi va moi truong; muc do phat trién
kinh té trung binh; thay d6i cong nghé cham hon va manh min
hon so véi B1 va Al (kich ban phat thai trung binh, dugc xép
cung nhom vé4i A1B).
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Hinh 4.15: Luong phat thai CO2 twong duong trong thé ky 21 coa
cac kich ban. Nguon: IPCC

Khai quéat dac diém cua bdn kich ban trong Bao cdo céc kich ban
phat thai khi nha kinh — SRES duoc trinh biy trong hinh 4.14
(trén co sé cua Nakiocenovic va Swarr, 2000). / 28/

IPCC khuyén céo sir dung cac kich ban phat thai duoc sip xép
tir thip dén cao (hinh 4.15) 1a B1, A1T (kich ban thip), B2, A1B
(kich ban trung binh), A2, A1FI (kich ban cao). Tuy nhién, IPCC
cling khuyén céo rang, tuy thudc vao nhu ciu thyc tién va kha
nang tinh todn cua tirng nudc ma lua chon cac kich ban phat thai
phu hop trong s6 d6 dé xay dung kich ban bién ddi khi hau...

Céc nghién ciru trong va ngoai nude vé kich ban bién dbi khi hau,
nudce bién dang di dugc phan tich va tham khao dé xay dung kich
ban bién doi khi hau cho Viét Nam, cu thé nhu sau:



Bang 4.4: Khai quat dac diém cta bén kich ban trong “ Bao cao cac kich ban
phat thai khi nha kinh - SRES: ( trén co sé ctia Nakiocenovic va Swarr, 2000)

/28/.

Kich ban A1

Kich ban A2

Thé gidi: Theo dinh hung thi trudng

Kinh té:Tdc dd tang trung kinh té theo dau nqudi
nhanh nhit

Dan s0: Nhiéu nhat vao nam 2050, sau dd giam dan
Quan Iy: Tuong tac manh gifta cdc khu vuc; tuong
dong vé thu nhap

(0ng nghé: Chia ra 3 nhom kich bdn :

- ATFI: St dung qua nhiéu nhién liéu héa thach
(kich bén phdt théi cao);

- A1T: Khdng cd cac nguon nang lugng hda thach;
- A1B: (an béng gilta cac nqudn nang lueng.

Thé gidi: Khong dong nhat;

Kinh t€: Phét trién theo dinh hudng khu vuc, tdc do
tang trudng kinh té theo dau nguoi cham nhat;
Dan s0: Tiép tuc tang ;

Quan ly: Bao ton tinh dong nhat clia khu vuc

(6ng nghé: Cham nhat va phat trién khong nguyén
ven.

Kich ban B1

Kich ban B2

Thé gidi: Dong nhat;

Kinh té:Dua trén co 6 dich vu va thong tin, toc do
tang trudng cham han kich bén A1;

Dén s0: Nhu kich ban A1;

Quan Iy:Cac gidi phap toan cau ddi vdi tinh bén
vitng vé kinh té, xa hgi va moi truong;

(0ng nghé: Sach va hiéu qua.

Thé gidi: Chi trong céc giai phap dia phuong;
Kinh té:Tang trudng trung binh;

Dan s: Tiép tuc tang nhung nhung chdm hon kich
ban A2;

Quan Iy:Ch trong cac gidi phap dia phuong va
viing @€ béo v& moi trudng va cong bang xa hoi;
(ong nghé: Nhanh hon kich ban A2; cham hon va
manh mdn hon so vdi kich ban A1 va B1.




Hinh 4.15: C4c kich ban bién d6i ~ Hinh 4.16: San phdm mé phong
khi hau ¢ quy mod toan cau cua nhiét @0 cua mo hinh MRI - AGCM
AR4/IPCC cho khu vuc Viét Nam

1) Ngoai nudec:

Bio cao danh gia lan thir hai (1995), lan tha ba (2001) va lan
thir tu (2007) cua IPCC;

San pham ctia m6 hinh khi hau toan cau (MRI - AGCM) véi
do phan gidi 20 km cta Vién Nghién ctru Khi tuong thudc
Cuc Khi tuong Nhat Ban. Trong hinh 4.16 dua ra trich dan
mot san phém ctia m6 hinh MRI - AGCM d6i véi nhiét do
cho khu vuc Viét Nam theo kich ban phat thai khi nha kinh &
muc trung binh.

Béo cao vé kich ban bién d6i khi hau cho Viét Nam ctia nhom
nghién ctru thudc trudong Pai hoc Oxford, Vuong quéc Anh
(Vi du d6i voi lugng mua trén hinh 4.17);

S litu cua vé tinh TOPEX/POSEIDON va JASONI tir
nam 1993;

Cac nghién ctru gan day vé nudc bién ding cua thé gidi:
Trung tim Thiy triéu Qudc gia Australia (www.cmar.csiro.
au); Uy ban Muc nuée bién thudc Hoi déng Nghién ctru M6i
truong tu nhién, Vuong qudc Anh; Hé thong quan tric muc
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Hinh 4.17: Dién bién chuén sai luong mua cua Viét Nam
Nguén: Nhom nghién ctiu thudc Dai hoc Oxford

nudc bién toan cau; Trung tdm muc nudc bién cua truong dai
hoc Hawai.

- Tdng hop ciia IPCC vé céc kich ban nudc bién dang trong thé
ky 21 & cac bao cdo danh gia nam 2001 va nam 2007,

- Céc bao cao vé nudc bién dang ctia T6 chuc Tiempo thudc
bai hoc Bong Anh (http://www.cru.uea.ac.uk/tiempo).

2) Trong nwdéc:

- Kich ban bién ddi khi hau dugc xay dung ndm 1994 trong
Bao cao vé bién doi khi hau & chau A do Ngan hang phat
trién chau A tai tro;

- Kich ban bién ddi khi hau trong Thong bao dau tién cta Viét
Nam cho Cong udc khung cta Lién Hop Qudc vé bién doi
khi hau, (Vién KH KTTVMT, 2003);

- Kich ban bién ddi khi hau duoc xdy dung bang phuong phap
t6 hop (phan mém MAGICC/SCENGEN 4.1) va phuong
phap chi tiét hoa (Downscaling) thong ké cho Viét Nam va
cac khu vuc nho hon (Vién KH KTTVMT, 2006);



- Kich ban bién d6i khi hau dugc xay dung cho du thao Thong
bao 1an hai ciia Viét Nam cho Cong udc khung cua Lién Hop
Quéc vé bién dbi khi hau (Vién KH KTTVMT, 2007);

- Kijch ban bién dbi khi hau xay dyng bing phuong phap to
hop (phan mém MAGICC/SCENGEN 5.3) va phuong phap
chi tiét hoa thong ké (Vién KH KTTVMT, 2008);

- Kich ban bién d6i khi hau cho khu vyuc Viét Nam (hinh 4.18)
duoc xdy dung bang phuong phap dong luc (Vién KH KT-
TVMT, SEA START, Trung tdm Hadley, 2008);

- S0 li¢u quan trac muc nudc bién tai cac tram cua Viét Nam;

- Céc nghién ctru ctia Viét Nam vé nudc bién dang nhu cong
trinh Thuy triéu bién Pong va sy dang 1én ciia muc nudc
ven bo Viét Nam; Panh gia sy huy hoai do muc nudc bién
dang;... cua Trung tAm Hai vin (Téng cuc Bién va Hai dao
Viét Nam - B TNMT);

4.2.2. Kich badn bén dé6i khi hau nuéc bién dang cho
Viét Nam.

Kich ban bién ddi khi hiu, nuéc bién dang trong thé ky 21 cho
Viét Nam da dugc Vién Khoa hoc Khi tugng Thuy van va Méi
truong xay dung trén co s¢ cac tiéu chi lya chon phuong phap
tinh toan cac kich ban bién d6i khi hau va nudc bién dang bang
phuong phap t6 hop (MAGICC/SCENGEN 5.3) va phuong phap
chi tiét hoa thong ké dd duoc lya chon dé xay dung (hinh 4.19).
Céc tiéu chi lya chon phuong phép tinh bao gdm: (1) Mirc d6 tin
cay cuia kich ban bién d6i khi hau toan cau; (2) Do chi tiét cua kich
ban bién doi khi hau; (3) Tinh ké thira; (4) Tinh thoi su cua kich



Hinh 4.18: Mién tinh va san phim mé phong nhiét d6 trung binh nim (0C),
lugng mua ndm (mm) ciia mo hinh PRECIS cho khu vyc Viét Nam vao cuoi
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Hinh 4.19: Phin mém MAGICC/
SCENGEN 5.3 va phuong phép chi
tiét hoa thong ké

11

Hinh 4.20: Kich ban bién ddi khi
hau cho Viét Nam va cac khu vuc
nho hon

ban; (5) Tinh phu hop dia phuong; (6) Tinh day du cua cac kich
ban; va (7) Kha nang chu dong cap nhat /2/.

1) Kich ban bién déi khi hau

Cac kich ban phat thai khi nha kinh duoc chon dé tinh toan xay
dung kich ban bién d6i khi hau cho Viét Nam 14 kich ban phat thai
thap (kich ban B1), kich ban phat thai trung binh ctia nhém céc
kich ban phat thai trung binh (kich ban B2) va kich ban phat thai



124

Bang 4.5: Miic tang nhiét do trung binh nam (0C) so véi giai doan 1980 - 1999
theo kich ban phat thai thap (B1)/2/

(dcmoc thi gian cla thé ky 21

Ving 2020 2030 2040 2050 2060 2070 2080 2090 2100
Téy Bac 05 07 10 12 14 16 16 17 17
Dang Bic 05 07 10 12 14 15 16 17 17
Dong bang Bac Bo 05 07 09 12 14 15 15 16 16
Bac Trung Bo 06 08 11 14 16 1,7 18 19 19
Nam Trung B9 04 06 07 09 10 12 12 12 12
Tdy Nguyén 03 05 06 08 09 10 10 11 11
Nam Bo 04 06 08 10 11 13 13 14 14

trung binh ctia nhém céc kich ban phat thai cao (kich ban A2).

Céc kich ban bién d6i khi hau ddi voi nhiét d6 va luong mua duge
x4y dung cho 7 vung khi hau cua Viét Nam: Ty Bic, Dong Bic,
Pdng bang Bic Bo, Bic Trung B, Nam Trung Bo, Tay Nguyén
va Nam Bo. Giai doan dugc lya chon dé 1am co so (giai doan nén
hay thoi ky nén) dé so sanh 1a 1980 - 1999 (ciing 1a giai doan duoc
chon trong Bao céo danh gia lan thir 4 ctia IPCC).

Dudi ddy dua ra sy bién doi cta cac yéu té khi hau chinh trong
thé ky 21 trén lanh th Viét Nam.

a) V& nhiét do

Nhi¢t do mua dong cod thé tang nhanh hon so vdi nhiét do mua he &
tat ca cac vung khi hau trén 1anh tho Viét Nam. Nhiét 6 ¢ cac ving
khi hau phia Bic c6 thé ting nhanh hon so v&i cac ving khi hau
phia Nam.
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Bang 4.6: Miic tang nhiét d6 trung binh nam (0C) so véi giai doan 1980 - 1999
theo kich ban phat thai trung binh (B2) /2 /

(dc moc thoi gian cla thé ky 21

Ving 2020 2030 2040 2050 2060 2070 2080 2090 2100
Téy Bac 05 07 10 13 16 19 21 24 26
Dong Bac 05 07 10 12 16 18 21 23 25
Dong bang Bac Bo 05 07 09 12 15 18 20 22 24
Bac Trung Bo 05 08 11 15 18 21 24 26 28
Nam Trung B0 04 05 07 09 12 14 16 18 19
Tdy Nguyén 03 05 06 08 10 12 14 15 16
Nam Bo 04 06 08 10 13 16 18 19 20

- Theo kich ban phat thai thip (B1): Vao cudi thé ky 21, nhiét
d6 trung binh nim & cic vung khi hau phia Béc c6 thé ting
so v6i trung binh giai doan 1980-1999 khoang tir 1,6 dén
1,90C, nhung ¢ cac vung khi hdu phia Nam tang it hon, chi
khoang (1,1 - 1,4)0C (bang 4.5).

- Theo kich ban phat thai trung binh (B2): Vao cudi thé ky 21,
nhiét d6 trung binh nam c6 thé ting 1én 2,60C ¢ Tay Bic, 2,50C
& Dong Bic, 2,40C & Pong bang Bic Bo, 2,80C ¢ Béic Trung
B9, 1,90C ¢ Nam Trung B9, 1,60C ¢ Tay Nguyén va 2,00C ¢
Nam B¢ so v6i trung binh giai doan 1980 - 1999 (bang 4.6).

- Theo kich ban phat thai cao (A2): Vao cudi thé ky 21, nhiét
d6 trung binh nim & cac vung khi hau phia Bic c6 thé ting so
vo1 trung binh giai doan 1980 - 1999 khoang 3,1 dén 3,60C,
trong d6 Tay Béc 1a 3,30C, Pong Bic 1a 3,20C, Pong bang
Bic Bo 1a 3,10C va Bic Trung Bo 1a 3,60C. Mirc tang nhiét
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Bang 4.7: Miic tang nhiét do trung binh nam (0C) so véi giai doan 1980 - 1999
theo kich ban phat thai cao (A2) /2/

(acmoc thoi gian cia thé ky 21

Ving 2020 2030 2040 2050 2060 2070 2080 2090 2100
Téy Bac 05 08 10 13 17 20 24 28 33
Dong Bac 05 07 10 13 16 19 23 27 32
Dong bang Bac Bo 05 07 10 13 16 19 23 26 31
Bac Trung Bo 06 09 12 15 18 22 26 31 36
Nam Trung Bo 04 05 08 10 12 15 18 21 24
Tdy Nguyén 03 o5 07 08 10 13 15 18 21
Nam B9 04 06 08 10 13 16 19 23 26

do trung binh ndm cua cac vung khi hau phia Nam la 2,40C
0 Nam Trung B9, 2,10C ¢ Tay Nguyén va 2,60C & Nam B
(bang 4.7).

b) Vé lwong mua

Luong mua mua kho ¢ thé giam ¢ hau hét cac ving khi hau trén
lanh Viét Nam, dac biét 1a cac vung khi hau phia Nam. Luong
mua mua mua va tong luong mua nim c6 thé ting & tat ca cac
vung khi hau.

- Theo kich ban phat thai thap (B1): Vao cudi thé ky 21, lugng
mua ndm c6 thé ting khoang 5% & Tay Bic, Pong Béc, Pong
bang Bic B9, Bic Trung Bo va khoang (1-2)% & Nam Trung
B9g, Tay Nguyén, Nam B¢ so véi trung binh giai doan 1980-
1999 (bang 4.8). Luong mua trong cac thang tur thang III
dén thang V s& giam tir (3-6)% ¢ cac vung khi hau phia Bic;
lugng mua vao gitta mua kho & cac vung khi hau phia Nam
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Bang 4.8: Miic bién ddi cia lugng mua nam (%) so véi giai doan 1980 - 1999
theo kich ban phat thai thap (B1) /2/

(acméc thoi gian cha thé ky 21

Ving 2020 2030 2040 2050 2060 2070 2080 2090 2100
Tay Bic 1421 30 36 41 44 46 48 48
Dong Bic 1421 30 36 41 45 47 48 48
Déng bng Bc Bo 16 23 32 39 45 48 51 52 52
Béc Trung B§ 15 22 31 38 43 47 49 50 50
Nam Trung B0 07 10 13 16 18 20 21 22 22
Tay Nguyén 03 04 05 07 07 09 09 10 10
Nam B 03 04 06 07 08 09 10 10 10

6 thé giam t6i (7-10)% so véi giai doan 1980-1999. Luong
mua trong cic thang cao diém ciia miia mua sé& ting (6-10)%
& ca bbén vung khi hau phia Bic va Nam Trung B0, con &
Tay Nguyén va Nam B9 chi tang khoang 1% so v&i giai doan
1980-1999.

- Theo kich ban phét thai trung binh (B2): Vo cudi thé ky 21,
lwong mwa nim c6 thé tang khoang (7-8)% & Tay Béc, Dong
Bic, D@)ng béng Bic B0, Bic Trung Bo va tir (2-3)% ¢ Nam
Trung B9, Tay Nguyén, Nam B¢ so vdi trung binh giai doan
1980-1999 (bang 4.9). Luong mua trong cac thang tir thang 111
dén thang V s& giam (4-7)% & Tay Bic, Pong Bic va Pong
béng Bic B9, khoang 10% ¢ Bic Trung B9, lugong mua vao
giita mua kho ¢ cic ving khi hau phia Nam c6 thé giam toi
(10-15)% so véi giai doan 1980-1999. Luong mua cac thang
cao diém ciia muiia mua s& tang tir 10% dén 15% & ca bon ving
khi hau phia Bic va Nam Trung Bo, con & Tay Nguyén va
Nam B9 chi tang trén dudi 1%.
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Bang 4.9: Miic thay d6i lugng mua (%) so véi giai doan 1980-1999 theo kich
ban phat thai trung binh (B2)/2/

(acmoc thoi gian chia thé ky 21

Ving 2020 2030 2040 2050 2060 2070 2080 2090 2100
Téy Bac 14 21 30 38 46 54 61 67 14
Dong Bac 14 21 30 38 47 54 61 68 73
Ddng bang Bac Bo 6 23 32 41 50 59 66 713 719
Bac Trung Bo 15 22 31 40 49 57 64 11 17
Nam Trung Bo 07 10 13 17 21 24 27 30 32
Ty Nguyén 03 04 05 07 09 10 12 13 14
Nam B9 03 04 06 08 10 11 12 14 15

- Theo kich ban phat thai cao (A2): Vao cudi thé ky 21, luong
mua nam c6 thé ting so véi trung binh giai doan 1980-1999,
khoang (9-10)% ¢ Tay Bac, Dong Bic, 10% ¢ DPong bang
Bic Bo, Bic Trung B9, (4-5)% & Nam Trung Bo va khoang
2% ¢ Tay Nguyén, Nam B¢ (bang 4.10). Lugng mua trong
giai doan tir thang III dén thang V s& giam tir (6-9)% & Tay
Bic, Pong Bic va Pong bang Bic Bo, khoang 13% ¢ Bic
Trung B9, lugng mua vao gitta mua khoé & Nam Trung B9,
Tay Nguyén, Nam B c6 thé giam tdi (13-22)% so véi giai
doan 1980-1999. Luong mua cac thang cao diém cua mua
mua s& tang tir 12% dén 19% & ca bdn ving khi hau phia Bic
va Nam Trung B9, con ¢ Tay Nguyén va Nam B¢ chi vao
khoang (1-2)%.

2) Kich ban nwéc bién ding

Thuét ngir nude bién dang dugc hicu 1a sy dang muc nude cua cac
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Bang 4.10: Miic thay ddi lvgng mua nam (%) so véi giai doan 1980 - 1999 theo
kich ban phat thai cao (A2) /2 /

(acmoc thoi gian cha thé ky 21

Ving 2020 2030 2040 2050 2060 2070 2080 2090 2100
Téy Bac 6 21 28 37 45 56 68 80 93
Dong Bac 7 22 28 28 46 57 68 80 93
Dong bang Bac Bo 6 23 30 38 50 61 74 87 101
Bac Trung Bo 18 23 30 37 48 59 71 84 97
Nam Trung Bo 07 10 12 17 21 25 30 36 41
Tay Nguyén 03 04 05 07 09 11 13 15 18
Nam B9 03 04 06 07 10 12 14 16 19

dai dwong trén toan cau, trong d6 khong bao gom tridu, nudc dang
do bio. Nuéc bién dang tai mot vi tri nao do6 co thé cao hon hodc
thép hon so v6i trung binh toan clu vi co su khac nhau vé nhiét do
cta dai duong va cac yéu td khéc.

BAo c4o lan thi tu ciia IPCC ude tinh myc nude bién dang khoang
(26-59) cm vao nam 2100, tuy nhién khong loai trir kha nang muirc
tang con cao hon.

Nhiéu nha khoa hoc da danh gia rang, cac tinh toan cta IPCC vé
thay d6i nhiét do toan cau 1a twong dbi phii hop voi s lidu nhiét
dd thuc do. Tuy nhién, tinh toan cta IPCC vé nudce bién dang la
thién thép so véi sb liéu quan tric tai cac tram va béng v¢ tinh.
Nguyén nhan chinh dan dén su thién thip nay co thé 1a do cic md
hinh tinh todn ma IPCC sir dung dé phan tich da chua danh gia
day du cac qua trinh tan bang.
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Mot sb nghién ciru gan day cho rang, muc nude bién toan cau co
thé tang (50 - 140) cm vao nam 2100.

Ciing nhu kich ban bién d6i khi hau, kich ban nudc bién dang cho
Viét Nam dugc tinh toan theo cac kich ban phat thai thdp nhat
(B1), kich ban phat thai trung binh (B2) va kich ban phat thai cao
nhat (A1FI).

Két qua tinh toan theo cac kich ban phat thai thap, trung binh va cao
cho thiy, vao gitra thé ky 21, muc nudc bién c6 thé dang thém 28
cm dén 33cm va dén cubi thé ky 21 myc nude bién dang thém tir 65
cm dén 100cm so véi giai doan 1980-1999 (bang 4.11).

Bang 4.11: Muc nuéc bién dang (cm) so véi giai doan 1980-1999/2/

(acmoc thoi gian cia thé ky 21

Kich ban
’ 2020 2030 2040 2050 2060 2070 2080 2090 2100
Thép (B1) n 17 23 28 35 42 50 57 65
Trung binh (B2) 12 17 23 30 37 46 54 04 75
(ao (ATFI) 12 17 24 33 44 57 Al 86 100

3) Khuyén nghi kich ban bién d6i khi hau, nwée bién dang cho
Viét Nam

Cac kich ban bién d6i khi hau, nudc bién dang cho Viét Nam da
duoc xay dung theo cac kich ban phat thai khi nha kinh khac nhau
1a: thdp (B1), trung binh (B2) va cao (A2, A1FI).

Kich ban phat thai thap (B1) mo ta mot thé gidi phat trién twong
dbi hoan hao theo hudng it phat thai khi nha kinh nhét, toc do
ting dan s rat thap, co cdu kinh té thay doi nhanh theo hudng
dich vu va thong tin, cac thoa thuan quéc té nham giam thiéu
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phat thai khi nha kinh dugc thuc hién dﬁy du va nghiém tuc trén
pham vi toan cau. Tuy nhién, v6i co cdu kinh té khong ddng nhat
gitra cac khu vuc trén thé gigi nhu hién nay cung véi nhan thirc
vé bién d6i khi hau va quan diém con rat khic nhau gita cac
nudc phat trién va cac nude dang phat trién, dam phan qudc té vé
bién ddi khi hau nham 6n dinh ndng d6 khi nha kinh dé han ché
muc dg gia tang nhi¢t Ao & muc dudi 20C gap rat nhiéu tro ngai,
cho nén kich ban phat thai thap (B1) c6 rét it kha ning trd thanh
hién thyc trong thé ky 21.

Cac kich ban phat thai cao (A2, A1FI) mé ta mot thé gidi khong
ddng nhat & quy mé toan cau, cé tbc do ting dan sb rit cao, cham
d6i méi cong nghé (A2) hodc st dung téi da ning luong héa thach
(A1FI). Pay 1a cac kich ban x4u nhit ma nhan loai can phai nghi
dén. V&i nhitng nd lyc trong phat trién cong nghé than thién vai
khi hau, dam phan giam phat thai khi nha kinh va su chung tay,
chung strc cua toan nhén loai trong “lién két chong lai bién d6i
khi hau”, ¢6 thé hy vong rang nhiing kich ban phat thai cao sé& c6
rat it kha niang xay ra.

Hon nita, van con nhiéu diém chua chic chin trong viéc xac
dinh cac kich ban phat trién kinh té - xa hoi va kém theo d6 1a
lugng phat thai khi nha kinh trong twong lai. Vi sy ton tai cac
diém chua chic chén thi cic kich ban bién d6i khi hau, nuéc
bién dang tng véi cac kich ban phat thai khi nha kinh & can trén
hoidc can dudi déu c6 muc do tin cay thép hon so v6i kich ban &
muc trung binh.

Vi nhitng 1y do néu trén, kich ban bién ddi khi hau, nudc bién
dang dbi véi Viét Nam duoc khuyén nghi sir dung trong thoi diém
hién nay 1a kich ban trng v61 muc phat thai trung binh (B2). :
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Tinh phtc tap ciia bién d6i khi hau va nhing hiéu biét chua that
day du vé bién d6i khi hau & Viét Nam ciing nhu trén thé gidi cing
voi yéu td tam 1y, kinh té, x3 hoi, tinh chua chic chin vé céc kich
ban phat thai khi nha kinh, tinh chua chic chin cta két qua mé hinh
tinh toan xay dung kich ban..., nén kich ban hai hoa nhét 1a kich
ban trung binh duoc khuyén nghi cho cac Bo, nganh va dia phuong
1am dinh huéng ban dau dé danh gia tac dong ctia bién ddi khi hau,
nude bién dang va xay dung ké hoach hanh dong ung pho vai bién
d61 khi hau.

Do vay, su bién d6i cua nhi¢t do khong khi, mua va nude bién dang
nhu sau:

1) Vao cudi thé ky 21, nhiét do trén lanh thd Viét Nam c6 thé tang
2,30C so voi trung binh giai doan 1980-1999. Murc tang nhiét
do dao dong tur 1,6 0C dén 2,80C & cac vung khi hau khac
nhau. Nhiét do & cac vung khi hau phia Bic va Bic Trung Bo
tang nhanh hon so véi nhiét d¢ & cac vung khi hau phia Nam.
Trong mdi vung, nhiét d0 mua dong ting nhanh hon nhiét do
mua hé.

2) Tong luong mua nim va lwong mua mia mua & tit ca cac
ving khi hau trong 1anh tho Viét Nam déu ting, trong khi d6
luong mua mua khé c¢6 xu hudng giam, dac bi¢t 1a & cac vung
khi hau phia Nam. Tinh chung cho ca nudc, lugng mua nam
vao cudi thé ky 21 ting khoang 5% so voi giai doan 1980-
1999. Mirc tang lwgng muwa & cac ving khi hau phia Bic nhiéu
hon so véi cac vung khi hau phia Nam.

3) Vao gitra thé ky 21, myc nude bién cé thé dang thém khoang
30cm va dén cudi thé ky 21 myc nude bién co thé dang thém



khoang 75cm so véi giai doan 1980 - 1999.

Cac két qua trén ddy con chtra dung tinh chua chic chin cao.
Nguyén nhan c6 thé 1a: (i) Mirc d6 khing dinh thap cua céac kich
ban phat thai khi nha kinh; (ii) Tinh toan mo6 phong khi hau cho
thoi ky dai luon c6 sai sb; (iii) Sai sb trong phuong phap chi tiét
hoa thdng ké sb liéu toan cau va khu vuc; (iv) Tinh phan hoa siu
sdc cua cac yéu to khi hau theo dia phuong.

Dé khic phuc nhitng nhuoc diém trén, IPCC khuyén cdo sir dung
dung sai cho cac kich ban. Vi du dung sai t6i da d6i voi nhiét do
cudi thé ky 21 14 (0,4 - 0,6)0C, dbi v6i lwong mua nim 13 (1 - 2)%
va khoang 5% dbi v6i lugng mua thang.

4.3. TAC DPONG CUA BIEN DOI KHI HAU DEN CAC YEU TO
NHIET DO KHONG KHI, BOC THOAT HOI TIEM NANG
VA MUA TRONG CAC HE THONG SONG

4.3.1. Phuong phap tinh lugng mua va béc thoat hoi tiém
nang tuong ng vdi cac kich ban bién ddi khi hau
trong cac thoi ky tuong lai.

4.3.1.1. Phuong phap tinh lugng mua thang trung binh cac thai ky trong
tuong lai

1). Xac dinh gia tri chuin sai twong d6i lwvong mwa thang tai
cac tram khi twong twong wng véi cac kich ban bién d6i khi
héu trong twong lai

Céc kich ban bién ddi khi hau do Vién Khoa hoc Khi twong Thuy
van va Moi truong xay dung chi cho gia tri lugng mua thoi doan
thang hang ndm tuong tng véi cac kich ban B1, B2 va A2 trong
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thoi ky nén (1980 -1999) va cac thoi ky tuong lai tir nim 2000
dén nam 2100 tai cac diém nut cua céc 6 ludi ¢ kich thude 2,50
x 2,50 km hay 300 X300 km. Lugng mua thang hang ndm tuong
ung voi cac kich ban bién d6i khi hau tai cac tram khi tuong duogc
xé4c dinh theo phwong phap dudi day.trén co s s6 lidu luong mua
thang (Xth) tai cac 0 ludi / 24,34,37/.

a) Tinh chuin sai twong d6i hrogng mwa thang tai tram Khi
twong trong thoi ky nén

Chuén sai twong dbi lwong mua thang duoc tinh theo cong thirc
dudi day:
(‘Xz - ‘th,i)
0, =100 * ————,

th,i

4.1
trong do:

- 0. 1a chuan sai tuong dbi ciia lwong mua thang thi i trong thoi
ky nén (%);

- X 1a lugng mua cua thang thu i trong thoi ky nén (dmm);

- X, 1a luong mua thang trung binh thoi ky nén cua thang thir i
(mm).

Gié tri chuan sai tvong dbi lwong mua thang trong thdi ky nén
(3, 4, hay thoi ky quan trac (0, ) tai cac tram khi twong dugc
tinh theo cong thuc (4.1).

tr,thqt
b) Tinh chuin sai twong déi lwong mwa thang mé phéng tai
cac 0 luoi

Luong mua thang mé phdéng tai cac 6 ludi tuong ing voi céc
kich ban bién d6i khi hau 1a gia tri trung binh luong mua thang
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mo phong ciia 17 mo hinh hoan luu téng quat (GCMs) thu duoc
bing phuong phap chi tiét hoa (Downscaling) thong ké tir ting
mo hinh khi hau. Ciing theo cong thirc (4.1) c6 thé tinh duoc
chuan sai twvong d6i lwrong mua thing mo phong trong thoi ky nén
(d,,, ) va cac cac thoi ky tuong lai (2020 - 2039, 2040 - 2059,
2060 - 2079, 2080 - 2099) (4, , , ) cua tung 6 ludi.

L thtl

¢) Tinh chuén sai twong d6i lrong mua thing mé phéng trong
cac thoi ky twong lai tai cac tram khi twgng

Xay dung quan hé gitra chuén sai trong ddi lugng mua thang thuc
do tai cac tram khi tuong trong thoi ky nén v6i chuan sai twong ddi
lugng mua thang mo phong tai 6 ludi dugc lya chon trong thoi ky
nén 5tr,tkn - f( 51,tktn " i l,tktl)'
Trong trudong hgp chudi so liéu lugng mua thyc do tai tram khi

) va cac cac thoi ky twong laio, , =1 (9

tuong trong thoi ky nén ngan thi xay dung chuan sai twong d6i
lugong mua thang gitra cac tram khi twong vo1 6 ludi trong thoi ky
quan trac.

Gia tri chudn sai twong dbi lugng mua thang mo phong trong
cac thoi ky tuong lai tai cac tram khi twong dugc tinh tir gia tri

0, cua 0 ludi theo phuong trinh quanhé 6 =1 (0

1 tktl tr,thn L tktn )

2). Tinh lwgng mwa thang va nam trong cac thoi ky twong lai
(2020 - 2100) tai cac tram khi twgng

Luong mua thang hang nam trong cac thoi ky tuong lai (2020 -
2100) tai cac tram khi tuong duoc tinh tir gia tri luong mua thang
trung binh giai doan nén va gia tri chuan sai twong ddi lugng mua
thang tuong g trong cac thoi ky tuong lai cia 6 ludi theo cong
thirc dudi day:
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tr,th,i,j

+0 (4.2)

tb,th,i,tkn ( 1 Lijtl )’

trong do:

- X i la lugng mua thang mo phong cua thang thir i trong nam

thir j tai tram khi twong (mm);

- X p.hiaen 18 814 trl trung binh thot ky nén cia lugng mua thang thir

i tai tram khi twgng (mm);

- 611.1. ;12 chuan sai twong ddi luong mua thang mé phoéng cua
thang thr 1 ciia nam thu j tai tram khi tuong trong céc thoi ky

tuong lai tuong Uing.

Luong mua nam trong cac thoi ky twong lai tuong ung véi céc
kich ban bién ddi khi hau B1, B2, va A2 duoc tinh trén co s¢ két
qua tinh lugng mua thang trong cac thoi ky tuong lai (lugng mua
nim bang tong lwvong mua ciia 12 thang trong nam).

3).Tinh lwgng mwa thang trong thoi ky twong lai tai cac tram
do mwua khac

Khi tinh dong chay tor mua theo mo hinh toan thuy van, lugng
mua dau vao cia mo hinh 1a lugng mua tai mat sb tram mua dai
biéu trong luu vuc. Trong truong hop tram mua dai biéu khong
phai 1a tram khi tugng cé sb liéu lugng mua tuong Ung véi céc
kich ban bién d6i khi hau thi lvong mua thang twong tng véi cac
kich ban bién doi khi hau trong céac thoi ky tuong lai tai cac tram
do mua nay c6 thé dugc tinh theo mot s6 phuong phap dudi day:

* Luong mua nam twong tng voi cac kich ban BDKH trong
cac thoi ky tuong lai tai cac tram mua dai biéu dugc tinh tir
lugng mua nam tai tram khi tugng & lan can theo phuong
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trinh quan h¢ luong mua nam gitta tram mua dai biéu véi
tram khi twong (c6 sb liéu luong mua thang trong cac thoi
ky twong lai). Phuong trinh quan h¢ nay dugc xay dung
theo sd liéu lwong mua nam thuc do trong thoi ky nén.

* Luong mua thang tuong trng véi céac kich ban trong céac
thoi ky tuong lai tai cac tram mua dai biéu dugce tinh theo
cong thirc dudi day:

X 4.3)

= X
db,th,tl,ij de,th,j,i de, ntlj,

trong do:

- Xgouna 18 lwong mua thang cua thang thir i trong nam thi j tai

tram mua dai biéu trong thoi ky twong lai (mm);

- Ko 1a ty s6 % lugng mua thang cua thang i trong nam j tai

tram mua dai biéu trong thoi ky nén ;

= X dontl la lvong mua nam th j trong céac thoi ky tuong lai nao

d6) tai tram mua dai biéu (mm).

Ty ) Kdb,th,i,j dugc tinh tir s6 lidu lugong mua thang va nam thuc
do trong thoi ky nén theo cong thirc dudi day:

de,th,td ij
db,thij

K x 100%, (4.4)

trong do: abn idj

- X o thad i la luong mua thang thuc do ctia thang thir i, nam j trong

thoi ky nén (mm);
- X dbnad la lvgng mua nam thyc do ctia nam thr j trong thoi ky
nén (mm).
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Ngoai phuong phap néu trén, lugng mua thang trong cac thoi
ky tuong lai tai cac tram mua dai biéu ciing dugc tinh theo cong
thtrc (4.2), trong d6, gia tri chuén sai twong déi lugng mua thang
mo phong cua thang thu i trong nam tha j trong cac thoi ky
tuong lai dugc liy bang gia tri chuan sai twong d6i luong mua
thang mo phong cua thang tha i cia ndm j tai tram khi tuwong &
1an can hay lay bang gia tri trung binh chuan sai twong dbi luong
mua thang trong cac thoi ky twong lai tai hai hay ba tram khi
tuong & lan can.

4.3.1.2. Tinh lugng mua ngay

Luong mua ngay trong cac thoi ky tuong lai tai cac tram mua dai
biéu dugc tinh theo phwong phap dudi day.

a) Tinh ty s6 lugng mua ngdy so v&i lugng mua thang cua cac
thang hang nam trong thoi ky nén tai tram mua dai biéu trong luu
vuc theo cong thirc dudi day:

Kng,tkn(d’m’Y) = X ng,td,db(d’m’Y) / Xthg,td,db(m’Y)’ (45)
trong do:

- K, (d,m,y) lé‘t}"/ s6 lugng mua ngay cﬁ? ngay d, thdng m, ndm
y trong thoi ky nén tai tram do mua dai biéu;

- Xng,td,db (d,m,y) la luqng mua ngay thuc do cﬁeﬂt ngay d, thang m,
nam y trong thoi ky nén tai tram do mua dai biéu (mm);

- Xthg,tdﬁb (m,y) la luqng mua thang thuc ‘do cua tha'u‘lg m, nam y
tai tram do mua dai bi€u trong thoi ky nén (mm), bang tong cua
lugng mua ngay cua cac ngay trong thang.
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b) Tinh lugng mua ngay trung binh luu vie md phong duogc dicu
chinh cua cac ngay trong cic thang hang nim trong thoi ky nén va
cac thoi ky tuong lai: Gia thiét ring, dang phan phéi lugng mua
ngay trong thang tai tram do mua dai biéu co thé dai dién cho
dang phan phdi trung binh cia lugng mua ngay trong thang trén
luu vue bd phan va dang phan phdi cua luong mua ngdy trong
cac thang trong thoi ky nén khong thay do6i trong tuong lai, tirc
12 dang phan phdi mua ngay trong thang m, nam y trong thoi ky
tuong lai twong ty dang phan phdi lwong mua ngay trong thang va
nam tuong tng (thang m, ndm y) trong thdi ky nén. Do véy, chudi
lugng mua ngay dugc tinh nhu sau:

« Thoi ky nén:
X ng,tkn(d’m’Y) = Kng,tkn(d’m7Y) X Xthg,dc,tkn,lv(d’m’Y)’ (46)
* Cac thoi ky tuong lai:

(dm,y)=K  (dm)y)*X 4.7)

ng,dc,tktllv ng,tkn thg,dc,tktl,lv

trong do:

- Xng’tkn(d,m,y) va Xng’ dcJktl,lv(d,m,y) tuong ung l1a luong mua ngeity
trung binh luu vuc cta ngay d, thang m, nam y trong thoi ky nén

va cac thoi ky tuong lai (mm);

- )‘(thg, dc’tkn’lv(d,m,y), Xthg’ dosiay TUHONE ung la luqng mua thang dugc
diéu chinh trung binh luu vyc trong thoi ky nén va céac thoi ky

tuong lai (mm ).

Gia tri nhi¢t d0 khong khi trung binh thang trong cac thoi ky
tuong lai tai cac tram khi tuong cling dugc xac dinh theo phuong
phéap xéac dinh lugng mua thang.
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4.3.1.3. Tinh béc thoat hoi tiém nang

Bdc thoat hoi tiém nang 1a mot trong nhitng yéu t6 dau vao cia
md hinh toan thay vin dé tinh dong chay. Nhu trén da néu, cac
kich ban bién d6i khi hau chi cho sé liéu luong mua thang va
nhiét d0 khong khi hang nam tai cac 6 ludi. Do mo hinh dy bao
khi hau du tinh cac yéu t6 khi hau khac trong twong lai, nhu buc
xa mat troi, dd 4m tuong ddi cua khong khi va tdc do gi6 chua
dat do chinh xéac cao, can kiém chiing nén bdc thoat hoi tiém
nang thoi doan ngay trong cac thoi ky tuong lai tai cac tram khi
tuong dugc tinh theo cong thuc gian hoa dudi day :

— _ 0,5
PET=0,0023(T, +178)(T, - T )R, (4.8)

n

trong do:
- Trnean Tmax» Tmin twong tmg 1a nhiét 6 trung binh, cao nhat
va thap nhat ngay (°C);
- R, 1a buc xa mat tro1 hang ngay co thé dugc tinh theo cong
thirc dudi day:
24(60) : : , :
= GSC a’r [a)s sin(()sin(Y) + c6 (()cé () 4.9

T

Ra
trong do:

- Ra la burc xa mat troi (MIm2day™);

- GSC 12 hang s6 mat troi, bang 0,0820 MJ m? min’';

- dr 1a nghich ddo tuong doi khoang céach trai dat, dugc tinh theo
cong thuc (4.10);

- @ la gbc nghiéng gid mat troi 1an, dugc tinh theo cdng
thuce (4.12);



- (0 1a vi do (rad);

- 0lahésh gidm cua mat troi (solar decimation) (rad), dugc tinh
theo cong thue (4.11).

Gié tri d; dugc tinh theo cong thic dudi day:

2T
dy = 1+ 0,033 cos (—) , (4.10)
365
Gi4 tri O dugc tinh theo cong thirc dudi day:
2T
J =0,40 sin (—J- 1,39), (4.11)
365

Gia tri 0N duoc tinh cong thire (4.12) hay (4.13) dudi day:
@ =arccos [-tan(() tan )], (4.12)

Do ham crccos khong cé sin trong ngon ngit may tinh, nén O
duogc tinh theo cong thirc dudi day:

2T ~tan(() tan (0)

) = —— -arctan
§ 2 X0
trong d6: X =1- va X =0,00001 néu X

(4.13)

4.3.2. Su bién déi trong tuang lai clia cac yéu té khi tugng
chinh trong cac hé théng séng

Gia tri ngay ctia cac yéu té nhiét do khong khi, luong mura va boc
thoat hoi tai cac tram khi tugng trén pham vi toan quéc tuong
ung voi cac kich ban B1, B2 va A2 trong cac thoi ky tuong lai da
duogc tinh toan theo cac phuong phap néu trén. Dudi day néu 1én
su bién ddi trong céc thoi ky twong lai twong tmg v6i hai kich ban
B2 va A2 cua nhi¢t d§ khong khi, lugng mua va bdc thoat hoi tiém
ning trong cac hé thong song: Hong - Thai Binh, Ca, Thu Bon, Ba,
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Pong Nai va PBSCL / 19 /.
4.3.2.1 Su bién d6i cta nhiét dd khéng khi trong cac hé théng song

Trong tat ca cac hé thong song, cac kich ban bién ddi khi hau déu
cho nhiét do tang trong thé ky 21. Vi kich ban B2, nhiét dg trung
binh ndm tang khoang (0.9+1.5)0C trong nhirng nam giira thé ky 21
va 1én dén (1,8+2,85)0C vao cudi thé ky 21 (hinh 4.21). Vi kich
ban A2, mirc tang cd sy khac bi¢t hon. Nhi¢t d6 trung binh ndm
tang khoang (1.0+1.5)oC trong nhung nim giita thé ky 21 va lén
dén (2,3+3,65)0C vao cubi thé ky 21. Tir sau nim 2050, sy khac
nhau vé mirc d6 thay ddi nhiét do gitra cac kich ban méi thé hién
r0 (hinh 4.21).

Nhiét do tang cao nhét trén luu vue song Ca, tiép theo 1a luu vuc
song Hong - séng Thai Binh. Mirc ting cua nhiét do trong hai luu
vuc séng Thu Bon, séng Ba twong tw, ndm & muc trung binh. Luu
vuc song Pong Nai va séng Ciru Long ¢6 mirc d6 ting ciia nhiét o
it hon, riéng luu vuc song Pong Nai c6 mirc ting nhiét do it nhat.

Nhin chung, trén cac luu vuc tir song Hong - song Thai Binh dén
song Ba, nhiét d¢ trung binh mua mua tang it hon so v&i mua
kho, nhung trén luu vuc song Dong Nai va PBSCL lai ¢6 xu thé
nguoc lai.

4.3.2.2. Boc thoat hai tiém nang

Hé qua cuia bién doi khi hau thé hién qua sy thay d6i nhiét do
khong khi, din dén 1am thay d6i luong bdc thoat hoi trén luu
vuc. Bbc thoat hoi 1a mot nhan t6 quan trong tham gia tryc tiép
vao chu trinh thuy vin va do d6 gy ra su thay doi ctia dong chay
trén luu vuc song. Lugng bdc thoat hoi tiém niang (ETo) thé
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Hinh 4.21: Bién d6i cua nhi¢t d9 khong khi trung binh nam twong mg kich
ban A2, B2 trong cac h¢ thong song

hién kha niang bdc hoi 16n nhat, chi phu thudc vao diéu kién khi

tuong. Vi vay, n6 phan anh trung thuc tdc dong cua BDKH Ién

thanh phén can can nudc trén luu vuc. ETo dugc xac dinh theo

cac kich ban khac nhau dé danh gia su thay doi cua kha nang bbc

thoat hoi trén luu vuc song. Hinh 4.22 thé hién sy bién d6i ciia

ETo trong cic hé thong song tuong ng voi hai kich ban B2 va

A2 trong cac thoi ky tuong lai dén nam 2100.
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Hinh 4.22: Bién d6i ctia boc thoat hoi tiém ning trung binh nim so véi thoi
ky 1980-1999 trong cac h¢ thong song twong tmg vai hai kich ban B2 va
A2 (%)

Tir hinh 4.22 cho thy, tvong tu nhu sy bién ddi cia nhiét do va
mua, sau nam 2050, mic bién d6i cua ETo méi co su khac biét
16n gitra cac kich ban.

Su bién d6i luong bdc hoi tiém ning phu thudc 1 rét vao mic do
gia ting cua nhiét 6. Hai luu vyuc song Ba va Thu Bon c6 miic
d6 gia ting ETo 16n nhat, luu vuc séng Hong - Thai Binh thay doi
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nho hon. Piéu nay hoan toan pht hop véi nén nhiét cao quanh
nim va diéu kién khong khi khd nong & khu vuc mién Trung.
Trung binh trén cac luu vuc néu trén, trong mua kho, ETo tang tir
(8-10)% vao giira thé ky 21 1én dén khoang 25% vao nam 2100.

22030 = 2050 m 2070 =2100

Mua kho Mua mua Nam

| 82030 ®2050 -
- m2070 ®W2100 - - - - - - -~ — — — -

Mua kho Mua mua Nam

@2030 m®205% - - -
- m2070 m®2100

Mua kho Miia mua Nam

~—-- @2030 m2050 -

Mua kho

| Mua mua

-- m2030 W2080 ----------
-~ m2070 W2100 — -~~~ -

Mua kho Mua mua Niam

Hinh 4.23: Bién dbi ciia bdc thoat hoi tiém ning theo cac mua (%) so voi
thoi ky nén 1980-1999 tuong ing vai kich ban B2
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Su gia ting cua bdc hoi s& 1am tang luong am ton tht trén luu
vuc, trong khi lugng mua trong cac thdng mua kho nhin chung
gidm, hé qua 1a dong chay mua can suy giam, kém theo d6 la nhu
cau nudc tudi tang 1én, tinh trang khan hiém va thiéu nudc s& gay
gat hon (‘hinh 4.23).

Trong bang 4.12 dwa ra muc bién ddi cua ETo trong hai thoi ky
2040-2059 va 2080-2099 tuong trng voi hai kich ban B2 va A2 so
v6i thoi ky nén 1980-1999 trong cac hé thong song.

4.3.2.3. Su bién ddi ctia lugng mua trong tuong lai
1). Lwgng mwa nam

Két qua danh gia cho thay, so v&i thoi ky nén (1980-1999), luong
mua nim trén pham vi ca nudc déu sé tang 1én trong thé ky 21. Vi
kich ban B2, muc tang trung binh trén pham vi cad nudc khoang
(2,65- 2,73)% ddi v6i ca hai kich ban B2 va A2 vao thoi ky 2040-
2059 va tang lén (4,84-5, 83)% vao thoi ky 2080-2099, trong dé
kich ban A2 cho mirc ting nhiéu hon (bang 4.13).

Tuy nhién, mirc tdng cua lugng mua nam la khac nhau gitra céc
luu vyc song. Trong tuong lai, mirc ting cua lugng mua nam
nhiéu nhét ¢ luu vuc séng Hong - Thai Binh va cac luu vuc song
& ven bién Trung B9, it nhit & luu vuc song Pong Nai va cac
luu vuc song nhénh cia song Mé Cong ¢ Tay Nguyeén. Vi kich
ban B2, muc tang trung binh trong thoi ky 2040-2059 & luu vuc
song Hong - Thai Binh khoang 2,92% (song Thai Binh 2,86%,
song Hong 2,94%) va tiang 1én 5,2% (song Thai Binh 5,68%, song
Hong 5,19%) vao thoi ky 2080-2099; véi kich ban A2, mic ting
turong ung sé& 13 2,77% & luu vuc song Hong va 2,94% & luu vuc
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Bang 4.12: Mitc bién doi cia boc thoat hoi tiém nang vao hai thai ky 2040-2059
va 2080-2099 tueng ting véi hai kich ban B2 va A2 so véi thai ky nén 1980-1999

trong cac hé théng séng
Hé thing Kich : Muc bié'n‘ ddi so vdi thai ky 1980’-199'9 (%)
Sing ban  Nam Mua Mu? Cac thang
mua kho Xil-ll n-v VI-vill I1X-XI
Thoi ky 2040-2059
Hong-T.Binh 9,06 8,69 11,05 1414 797 530 8,85
@ 11,01 9,66 12,67 16,39 8,95 1,33 11,39
Thu Bon B 1480 1199 12,55 22,01 12,95 7,45 16,81
Ba 1230 10,66 12,35 15,19 10,13 11,05 12,83
Dong Nai 7,96 8,91 6,47 114 6,00 971 8,97
DBSCL 10,06 897 7,56 9,04 6,98 1,14 13,07
Hong-T.Binh 8,78 5,99 11,67 13,77 1,72 511 8,53
@ 10,71 9,02 12,40 15,92 8,88 7,05 10,99
Thu Bon 5 1440 1882 18,10 21,68 1241 71,35 16,15
Ba 77 1053 11,76 14,76 9,75 10,43 12,14
Dong Nai 1,56 8,56 6,15 6,73 5,81 9,19 8,49
DBSCL 968 11,07 1,25 8,58 6,82 10,75 12,60
Thai ky 2080-2099

Hong-T.Binh 1549 1057 20,57 24,33 13,49 9,00 15,15
@ 1881 1559 2333 21,87 15,39 12,55 19,45
Thu Bon 2525 3285 2144 319N 22,05 12,64 28,38
Ba B2 2096 2082 21,10 26,42 17,20 18,70 2151
Dong Nai 13,49 1527 10,98 12,06 10,20 16,53 15,16
DBSCL 1717 1959 12,92 15,27 12,04 19,06 22,29
Hong-T.Binh 1779 1222 2352 21,67 15,63 10,42 17.43
@ 2166 1799 26,80 31,85 17,89 14,48 243
Thu Bon 0 2934 3835 2484 4432 25,44 14,80 32,81
Ba 431 2423 2440 30,74 19,89 21,65 24,96
Dong Nai 1563 1767 12719 14,12 11,80 19,20 17,39
DBSCL 19,83 22,53 15,08 17,99 13,80 21,88 25,66
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song Thai Binh vao giai doan 2040-2059 va 5,97% ¢ luu vuc song
Hoéng va 6,18% & luu vuc song Thai Binh. Di vai luu vuce song
Pong Nai, muc ting s& 1a (1,3-2,4)% va (1,35-2,95)% tuong Gng
v6i hai kich ban B2 va A2 vé6i gidi han dudi 1a ddi véi thoi ky
2040-2059 va gidi han trén 1a ddi véi giai doan 2080-2099. Miic
ting cia lwong mua nim & luu vyc song Thu Bon va PBSCL
cling tuong dbi it, khoang (2,1-3,7)% ddi véi kich ban B2 va (2,0
- 4,45)% d6i vé6i kich ban A2 trong luu vyuc song Thu Bon va (2,8-
5,0)% va (3,53-5,94)% ddi voi PBSCL, gi61 han dudi tuong ting
vO1 muc tang trung binh cua thoi ky 2040-2059 va gidi han trén
tuong tng véi thoi ky 2080-2099. Su bién doi cua lugng mua nim
trong twong lai twong Gmg véi hai kich ban B2 va A2 tai mot sb
tram khi tuong dugc thé hién nhu trong hinh 4.24.

2). Su bién doi cua lwgng mwa mua mua

Luong mua mila mua & tit ca cac noi trong linh thd Viét Nam
déu ting so vai giai doan 1980-1999, nhung muc ting ciing khac
nhau gitra cac noi (bang 4.13).

Muc tang trung binh trong hai thoi ky 2040-2059 va 2080-2099
trén pham vi ca nudc twong Gmg khoang 3.52% va 6,26% dbi véi
kich ban B2 va 3,43% va 7,52% dbi véi kich ban A2. Mirc ting
turong dbi nhiéu trén mot s6 luu vuc song & ven bién Trung Bo va
tuwong d6i it & luu vuc song Pong Nai. Vi kich ban B2, mirc ting
trung binh toan luu vyc cua lugng mua mua mua trong luu vuc
song Ba tir 4.5% vao thoi ky 2040-2059 tang 1én 7,9% vao thoi ky
2080-2099; dbi véi kich ban A2, mirc ting twong ng v6i hai thoi
ky néu trén 1a 4,35% va 9,43%; ¢ luu vuc song Béng Nai, murc
tang khoang (1,97-3,52)% dbi voi kich ban B2 va (2,08 -4,51)%
dbi voi kich ban A2 , gii han duéi 1a muc ting trung binh cua
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Bang 4.13: Miic bién d6i trung binh clia lugng mua trong tueng lai so véi théi
ky nén trong cac hé thong song chinh & Viét Nam

Miic bién doi ctia lugng mua tuong iing
vGi kich ban B2 (%)

Muic bién ddi cdia lugng mua tuong ting
vGi kich ban A2 (%)

Thai ky 2040-59

Thai ky 2080-99

Hé théng song Thoi ky 2040-59  Thai ky 2080-99
Mua M‘\Ia Mga Mua Ml\m Mqa Mua Ml\fa M‘\Ia Mua Ml\fa Mga
ogm M mia Loomia mia .o omia mia Lo mia mia

mua  kho mua  khd mua  khd mua  kho
Ky Ciing - Bang 252 395 -164 490 773 -326 247 3088 -161 540 847 -3,50
Thdi Binh 286 347 0 568 68 022 294 355 002 632 760 04
Hong 294 356 -135 519 6,10 -235 277 335 -073 6,18 7,46 -147
Ma 269 343 -127 3,69 472 -1,78 2,73 347 -1,25 597 761 -280
@ 2,73 351 -1,78 486 623 -3,16 264 339 -173 580 744 -376
Thu Bon 210 320 -1,27 3,72 568 -223 203 3,10 -1,23 445 6,77 -2,66
Ba 3,09 450 -419 542 7087 -724 3,00 435 -403 6,50 943 -8,70
Dong Nai 133 197 -759 239 352 -135 135 208 -7,69 295 451 -16,7
Mé  TayNguyén 1,45 232 -748 254 -13,1 -13,1 143 233 -741 3,09 502 -160
(bng  PBSCL 281 3,60 -829 497 649 -148 2,71 353 -797 59 774 -176
Ca nudc 2,73 3,52 -2,54 4,84 6,26 -4,54 2,65 3,43 -2,31 5,83 7,52 -5,00

thoi ky 2040-2059, gidi han trén 1a mc trung binh cua thoi ky

2080-2099.

O cac luu vuc song Hong- Thai Binh, Ca va PBSCL, voi kich ban
B2, muc tdng trung binh toan luu vuce khoang (3,5-3,7)% vao thoi
ky 2040-2059, ting 1én (6,2-6,8)% vao thoi ky 2080-2099 va dbi
v6i1 kich ban A2 tuong tng véi hai thoi ky nay 1a (3,4-3,6)% vao
thoi ky 2040-2059 va (7,4-7,7)% vao thoi ky 2080-2099 (hinh

4.25).
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Hinh 4.24: Sy blen d6i cua luong mua nim trong tuong lai tuong ung voi
hai kich ban bién ddi khi hau B2 va A2 tai mot so tram khi tuong trong cac
luu vuc song

3). Sw bién d6i ciia lwong mwa mua kho

Céc kich ban bién d6i khi hau déu du bao luong mwa mua kho
trong twong lai & hdu hét cac noi déu giam (bang 4.13).

Vao thoi ky 2040-2059, mtrc giam cua lugng mua mua kho trung
binh trén pham vi ca nudc khoang (2,31-2,54)% vao thoi ky 2040-
2059 va (4.5-5,0)% vao thoi ky 2080-2099 ddi véi ca hai kich
ban B2 va A2. Nhung mutrc giam la khac nhau gifra cac noi; gidm
nhiéu nhit & Tay Nguyén va PBSCL, sau d6 dén luu vuc song
Pong Nai, giam it nhat ¢ luu vyc song Hong - Thai Binh (trir mot
vai noi trong luu vuc song Thai Binh c6 xu thé ting vao thoi ky
2080-2099), sau d6 dén luu vuc séng Ca. Vi kich ban B2, murc
gidm trung binh cua lugng mua mua khé ¢ PBSCL khoang 8,29%
vao thoi ky 2040-2059, 14,86% vao thoi ky 2080-2099; vai kich
ban A2, mirc giam tuong ung s€ 1a 8.0% va 16,7%.
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Dbi v6i song Hong - Thai Binh, mirc giam chi khoang (1,0-1,25)%
vao thoi ky 2040-2059 va (1,72-2,8)% vao thoi ky 2080-2099 dbi
v6i hai kich ban B2 va A2, mac gidm cua kich ban A2 nhiéu hon
so vo&i kich ban B2 (hinh 4.26 va hinh 4.27).

4). Sy bién d6i ciia lwong mwa quy

« Céc thang XILI-II: Trong twong lai, xu thé bién d6i cua
tong lugng mua cac thang XII-II phan hoa thanh hai mién
v6i déo Hai Van 1am ranh gidi: ting ¢ phia bic déo Hai
Van (trir luu vie hé thong song Ky Cung - Bang Giang) va
giam & phia nam déo Hai Van. So véi thoi ky 1980-1999,
mirc tdng cua lugng mua trong 3 thang XII, I, I thuong
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Hinh 4.25: Su bién,déi cua lugng mua mua mua trong twong lai twong tmg
vdi hai kich ban bién d6i khi hau B2 va A2 tai mdt s6 tram khi tuong trong
cac luu vuc song



Hinh 4.26: So d phan ving muc d6 bién dbi cua lugng mua
mua kho twong tng v6i kich ban B2 vao thoi ky 2040-2059 trén
pham vi c& nude
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dudi 3,0% vao thoi ky 2040-2059 va dudi 5,0% vao thoi
ky 2080-2099, c6 noi trén 10,0%; gidm manh & thugng
nguodn song Pong Nai vao thoi ky 2040-2059 va & phan
phia nam cua Nam Trung Bo (tr Quang Ngii trd vao);
Tay Nguyén va DPBSCL (15-20%) vao thoi ky 2080-2099.
Mtrc tang trong luu vuc song Hong - Thai Binh khoang
tr 2,13% vao thoi ky 2040-2-59 tang 1én 3,51% vao thoi
ky 2080-2099 dbi vé6i kich ban B2, va dbi véi kich ban
A2 muc tang twong tng trong hai thoi ky nay 1a 2,15%
va 4,74%. Mtc giam nhiéu nhat & PBSCL khoang (5,9-
6,1)% vao thoi ky 2040-2059 va (10,9-12,9)% vao thoi ky
2080-2099 i v6i hai kich ban B2 va A2 (bang 4.14 va
bang 4.15).

« Céc thang III-V: Toéng luong mua cac thang I1I-V déu giam
nhung mirc giam 1a khac nhau gitra cic thoi ky trong thé ky
21. Muc gidm khoang dudi 6,0% vao thoi ky 2040-2059 va
dudi 10,0% vao thoi ky 2080-2099; giam tuwong ddi nhiéu &
Bic Trung B6. V6i kich ban B2, mirc giam cua lugng mua
thuong 16n hon so véi kich ban A2 vao thoi ky 2040-2059,
nhung lai nhé hon vao thoi ky 2080-2099 (bang 4.14 va bang
4.15).

« Céc thang VI-VIII: Tong luong mua cia cac thang VI-VI-
II déu c6 xu thé tang trén pham vi cad nudc. V6i kich ban
A2, vao thoi ky 2040-2059, mirc ting cua tong luong mua
cac thang VI-VIII duéi 5%, nhung ting dang ké vao thoi ky
2080-2099, khoang 5-10% ¢ Bac Bo va Bic Trung Bo va
dudi 5% & Nam Trung B9, Tay Nguyén va Nam B§. Vi kich
ban B2, muc tang cua luvong mua thuong it hon so véi kich
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Hinh 4.27: Sy biéQ déiﬂ cta lugng mua mua kho trong twong lai twong tng
v6i hai kich ban bién doi khi hau B2 va A2 tai mét s6 tram khi tugng trong
cac luu vuc song.

ban A2 (bang 4.14 va bang 4.15) .

Cac thang IX-XI: Tong lugng mua cac thang IX-XI déu ting
trén pham vi ca nude voi xu thé ting it hon & Bic Bo va ting
nhiéu hon & Nam Trung Bo, Ty Nguyén va Nam Bo. Voi
kich ban A2, vao thoi ky 2040-2059, muc tang dudi 2% o
Bic Bo va 5-10% & Nam Trung B9, Tay Nguyén va Nam B9;
vao thoi ky 2080-2099, mirc ting dudi 5% & Bac Bo va phan
phia bic ciia Bic Trung B6 (Thanh Hoa), 10-20 % & cac ving
khéac. Mtrc tdng cua lugng mua trong kich ban B2 thuong it
hon so v6i kich ban A2 (bang 4.14 va bang 4.15).

Tém lai, trén pham vi ca nude, lugng mua s& giam & tt ca cac
noi trong cac thang I, III, IV va tang trong cac thang VL, VILIX
va XI; trong khi d6 xu thé bién d6i luwong mua cac thang con lai
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Bang 4.14: Miic bién d6i trung binh clia lugng mua cac quy trong tuong lai
s0 vi thai ky nén twong tng véi kich ban B2 trong cac hé thong séng chinh &
Viét Nam

Miic bién ddi cia lugng mua cac Miic bién ddi cia lugng mua cac

Héthongsong  thang trong thi ky 2040-2059 (%)  thang trong théi ky 2080-2099 (%)

XU W=y VIVIIE IXXE X v VEEVIE EXXI
Ky Clng-Bing Giang  -0,23  -1,19 50 137 053 -8 9,74 2,70
Thdi Binh 081  -1,04 534 1,48 166  -197 10,6 2,81
Hong 256 -131 538 1,28 41 2225 9,33 2,25
Ma 197 -2,07 4,95 2,13 291 -267 6,73 2,85
@ 205 -345 4,92 3,60 362 -6,11 8,70 6,42
Thu Bon 337 459 1,99 442 599 8,12 3,52 7,85
Ba 6,271 4,80 2,07 682 -110 -838 3,58 119
Ddng Nai 835  -4,69 1,58 510 -148 827 2,85 9,03
Mé  TayNguyén  -806  -516 1,09 59 141 898 1,93 104
(ong  DBSCL 6,13 -353 2,07 643 -109 628 3,67 114
(8 nudc 07  -254 427 300 139  -444 7,58 546

trai nguoc nhau gitta hai mién bic va nam: ting tir déo Hai Véan
tré ra phia bac (Bic Bo va Bic Trung Bo) va giam tir déo Hai Véan
tr& vao trong cac thang II, XII; con thang V va X thi tang tir bic
Thanh Hoéa tré ra, thang VII thi tang tir Phu Yén tré ra phia bic.
Mirc d6 bién doi ctia lugng mua trong tuong lai 1a khac nhau gitta
cac thang, dan dén sy bién doi cua lwong mua trong cac quy va
mua cling khac nhau gitta cac luu vuc song.

Tt nhitng phén tich trén c6 thé nhan thay, tic dong cua bién d6i
khi hau dén luong mua va ché d6 mua 1a khac nhau gilra cac noi
trén lanh thd Viét Nam. Véi cac kich ban bién d6i khi hau, luong
mua mua mua s€ tdng 1én trong khi lwong mua mua kho lai gidam
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Bang 4.15: Miic bién d6i trung binh clia lugng mua cac quy trong tueng lai
so v6i thai ky nén tuong tng véi kich ban A2 trong cac hé thang song chinh ¢
Viét Nam

Miic bién ddi cia luong mua cac Miic bién ddi cia lvong muia cac

Héthongsong  thang trong thai ky 2040-2059 (%)  thang trong thai ky 2080-2099 (%)

Xi-i W=y VIV IX-xr o Xt v VIVIHE 1XXI
Ky Cng-Bang Giang  -0,3  -1,17 491 135 050  -252 10,7 2,95
Théi Binh 090  -1,09 5,57 1,62 3719 -067 141 3,9
Hong 256 -1,29 527 1,26 505 -2,79 1,7 2,88
Ma 202 -2,09 5,01 2,16 421 457 11,0 474
€] 19  -3,33 473 3,49 435 731 10,4 7,67
Thu Bon 321 444 191 421 112 91N 41 9,37
Ba 6,08 4,63 1,99 661 -131  -100 4,27 14,3
Dong Nai 8,609 485 1,73 52  -192 6,01 9,68 12,2
Mé  TayNguyén  -810  -515 1,15 500 177 884 545 131
(ong  DBSCL 592 -3,39 1,99 620 -129  -749 438 13,6
(4 nudc 059  -2,78 3,94 299 -136  -525 9,56 6,74

& hau hét cac noi. Do luong muwa mia mua chiém ty 18 16n (60-
90%) lugng mua nam, nén lugng mua nam trong twong lai ciing
s€ tang 1&én, nhung muc tang it hon so voi lugng mua mua mua.
Vao nira dau thé ky 21, hai kich ban B2 va A2 cho muc bién ddi
cia luong mua xp xi nhau; nhung tir gitra thé ky 21, muc bién
d6i cua luong mua 16n hon so véi thoi ky dau cua thé ky 21 va
kich ban A2 thudng cho mirc bién d6i nhiéu hon so véi kich ban
B2. Mirc ting cta luong mua nim va mua mua twong ddi nhiéu
& Iuu vuc song Hong - Thai Binh va cac luu vuc séng & ven bién
Trung B4. Lugng mua mua kho, trong d6 c6 luong mua cac thang
XII-1I, giam manh & luu vyuc séong Pong Nai va Tay Nguyén.
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Trong tuong lai, sy bién doi cua lwong mua cac mua va cac quy
trong ndm co thé s& lam tram trong hon muc do 14 lut vao mua
mua 1i, nhét 1a ¢ ven bién Trung B9, nhung lai khan hiém nguén
nudc trong mua kho, nhat 1a & luu vuc song Pong Nai va cac song

nhanh ctia song Mé Cong ¢ Tay Nguyén.

4.4. BIEN POI KHi HAU VA NUGC BIEN DANG

Duéi tac dong cuia BPKH, cac yéu té khi hau trong twong lai s&
bién doi va dan dén nudc bién dang. Theo sd lidu quan tric tai
cac tram hai van doc ven bién Viét Nam, téc d6 dang 1én cia muc
nude bién trung binh ¢ Viét Nam hién nay 1a khoang 3 mm/nim
(giai doan 1993-2008), trong dwong voi toe do ting trung binh
trén thé gidi. Trong khoang 50 nim qua, muc nudc bién tai Tram

hai van Hon Dau da dang 1én khoang 20 cm.

V61 bo bién dai cung véi hai dong bang rong 16n, nhung dia hinh
thap, nam ¢ hai dau dat nudc, nudce bién dang sé de doa dén nhitng

vung dit tro pht, mau md nhit cia dit Viét Nam.

Muc nuée bién dang & nudc ta ciing dugce dy tinh theo ba kich
ban: phat thai thip nhat (B1), phat thai trung binh (B2) va phat
thai cao nhét (A2).

Két qua tinh toan theo cac ba kich ban phat thai néu trén cho thiy,
so v6i thoi ky 1980-1999, muc nudce bién co thé dang thém tir 28
cm dén 33 cm vao gitta thé ky 21 va tir 65 cm dén 100 cm vao
cudi thé ky 21 (bang 4.16).
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Bang 4.16: Muc nudc bién dang (cm) so véi thai ky 1980-1999 /19/

Kich bin Cac moc thai gian ciia thé ky 21
’ 2020 | 2030 | 2040 | 2050 | 2060 | 2070 | 2080 | 2090 | 2100
Thap (B1) 11 17 23 28 35 42 50 57 65
Trung binh (B2) 12 17 23 30 37 46 54 64 75
(a0 (A2) 12 17 24 33 44 57 n 86 100

(Nguén: Kich ban bién ddi khi hau, nudc bién dang cta Viét Nam, Bo TNMT)

Tuy thudc vao céc yéu td dia phuong, ché d6 tridu va muc do
BDKH trén toan bién Pong, muic do gia ting cua muc nudc bién
s& rat khac nhau trén doc bo bién. Muc nuée bién co do dang cao
nhit ndm & vung Ganh Hao, cua B6 Dé thudc tinh Ca Mau, roi
dén doc bo bién tir Quang Ninh dén Ha Tinh. Mtrc d6 ting cua
muc nude bién thip nhit nim ¢ ving bo bién cac tinh Thira Thién
Hué, Quang Nam, Quang Ngai, cuc Nam Trung B$ va Kién Gi-
ang (hinh 4.28).

Véi mirc nude bién dang nhu trén, & dong bang Bic Bo s& ¢o
nhiéu ving (véi tong dién tich khoang nira triéu ha) bi nudc bién
xam nhap, nudc bién s& 14n sau vao dat lién hang chuyc kilomét. O
dong bang song Ciru Long s& ¢6 khoang 1,5 triéu ha (37,8% tong
dién tich) bi ngap khi nudc bién dang thém 1 m. Cac dong bang
ven bién Trung B9 cling s€ bi nudc bién x4m chiém dan, c6 noi
sat toi chan day Truong Son. Bén canh d6, ché d6 thay vin thuy
Irc trén cac ving ven bién s& c6 nhing thay doi 16m, ngap lut sdu
hon va kéo dai, x6i 16 bo song, bién, bdi léng phu sa, nudc man
xam nhap ngdy cang siu, 1am giam dién tich dat canh tac, huy
hoai nghiém trong h¢ sinh thai va da dang sinh hoc.



4.5: TAC PONG CUA BIEN POI KHi HAU LEN
TAINGUYEN NUGC

Song ngoi 1a san pham cua khi hau. Moi su thay doi caa khi hau
déu tac dong manh mé 16n ngudn nude song. Dudi day gisi thidu
két qua budc diu danh gia tic dong cua bién doi khi hau lén
tai nguyén nudc trong cac hé thong song néu trén (Hong - Thai
Binh, Ca, Thu Bon, Ba, Déng Nai va BPBSCL) trong céc thoi ky
tuong lai theo cac kich ban bién d6i khi hau. Cac dic trung dong
chay chinh dugc danh gia bao gom: dong chay nam, dong chay
mua l{, dong chay mua can, luu lugng dinh 11 16n nhét va tinh
hinh ngép lut, xdm nhdp man trong tuong lai... Ngoai ra, con
xem xét dén tac dong cua bién doi khi hau 1én thuy dién, nhu ciu
nudc cua cac nganh, dac biét 1a cép nudc cho tudi/ 19 /.

Dudi tac dong cia bién doi khi hau, dong chay song vao cac giai
doan tuong lai dwoc danh gid bang mo hinh mua - dong chay
theo cac kich ban bién d6i khi hau B2 va A2 do Vién Khoa hoc
Khi twong Thuy van va Mo6i truong xay dung va da dugc trinh
bay ¢ trén. O day, chudi dong chay ngay cia cac giai doan trong
tuong lai tai cac tram thuy vin dai biéu trén cac hé thng song
1a két qua mo phong tir mua va bdc thoat hoi tiém ning twong
tmg v6i cac kich ban bién d6i khi hau theo mo6 hinh Nam - 1a
mot mo hinh mua - dong chay, thudc loai mo hinh thuy van tat
dinh - nhan thuc, do Khoa Thuy van Ky thuat thuy dong luc va
thuy luc thude truong Pai hoc Ky thuat Pan Mach xay dung vao
nam 1982. M6 hinh nay da dugc sur dung rong rai &6 Pan Mach
va nhiéu nude trén thé gidi. Tir cudi thap nién 80 cua thé ky 20,
mo hinh Nam bat dau duoc nghién ctru ap dung ¢ Viét Nam dé
tinh dong chay tr mua trong tinh toan thuy van phuc vu cho quy
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hoach, thiét ké cic cong trinh thity loi, thiy dién va du bao thuy
van.

Céc ndi dung déanh gia tac dong cia BDKH lén tai nguyén nudc
cua luu vuce séng duoc chia thanh cac khdi 16n trong mdi lién két
chit ché giita cac thanh phan va duoc mo ta trong hinh 4.29.

Ttr két qua tinh cac dic trung dong chay twong tng véi céc kich
ban bién doi khi hau trong céc thoi ky twong lai (2000 - 2019,
2020 - 2039, 2040 - 2059, 2060 - 2079, 2080 - 2099) tai mot s6
tram thay van dai biéu trén céc song co thé rat ra mot sd nhan xét
dué6i day vé tic dong cta bién doi khi hau theo hai kich ban A2 va
B2 1én dong chay song ¢ Viét Nam /19 /.

4.5.1. Tac ddng chia bién d6i khi hau dén dong chdy ndm

Tac dong ctia BDKH dén dong chay nam la rat khac nhau giira cac
ving/hé thdng séng. Xu thé bién ddi ctia dong chay nim ciia cac
song 13 trai nguoc nhau giita hai phan phia bic (Bic B6 va phan
phia bic cta Bic Trung Bo - Thanh Hoa va Nghé An) va phan
phia nam (phan phia nam ctia Bic Trung B, Nam Trung B, Tay
Nguyén va Nam B¢). Dong chdy nim trén cic séng ¢ Bic Bo,
phan phia bic ctia Bic Trung Bo c¢6 xu thé ting phd bién dudi 2%
vao thoi ky 2040-2059 va 1én dén (2-5)% vao thoi ky 2080-2099;
khong c6 su chénh léch nhiéu giira hai kich ban A2 va B2.

Trai lai, dong chay nim cia cac séng & phan phia nam tir Ha Tinh
tré vao lai ¢6 xu thé giam. Véi kich ban B2, muc giam ciia dong
chay nam thuong dudi 4,0 % vao thoi ky 2040-2059 va dudi 7,0
% vao thoi ky 2080-2099, giam tuong dbi it (dudi 2,0%) & cac luu
vuc song La, Thu Bon va thuong ngudn song Ba, giam tuong dbi



M$ hinh khi
hau toan cau
(GCM, RCM)

Kich ban bién dbi khi hau

Béc thoat hoi
tiem nang ETo

M hinh thay O M6 hinh thay
van Mwa rao- bang L dung dong lwc
Dong chay L

Panh gia thay doi st Panh gia thay doi
dung nwéec, dién ngap lut, xam nhap
nang..., dong chay man

Panh gia thay dbi
dong chay tw nhién

Panh gia ton thwong, rii ro va dé xuét bién phap thich trng

Hinh 4.29: So d6 khéi danh gia tic dong bién ddi khi hau 1én tai nguyén
nudc /19/
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nhiéu & luu vuc song Déng Nai, nhét 1a ha luu song B¢, co thé toi
7,0% vao thoi ky 2040-2059 va 10,0% vao thoi ky 2080-2099 &
ha luu song Bé tai tram Phudc Hoa (bang 4.17 - 4.18, hinh 4.30).

Tac dong cua bién d6i khi hau ciing s& lam cho dong chay nim
ciia song Mé Cong tang 1én. Theo két qua tinh toan ctia Uy hoi
song Mé Cong qudc té /37 /, so v6i thoi ky 1985 - 2000, muc ting
trung binh trong thoi ky 2010-2050 cia dong chay ndm cta song
Mé¢ Cong tai Kratie va Tan Chau tuong trng khoang 7,0% va 4,0%
d6i véi kich ban B2; 12,5% va 7,6% ddi vé6i kich ban A2. Néu xét
dén ca sy khai thac st dung nudc trén luu vuce, thi dong chdy nam
cua song Mé Cong tai Kratie va Tan Chau trung binh ca thoi ky
2010-2050 van tang lén nhung muc d6 it hon, chi khoang 3,7% va
2,2% ¢ kich ban B2; 9% va 6% tng véi kich ban A2 so véi thoi
ky 1985 - 2000 (bang 4.19).

Nhu d3 biét, phuong trinh cin bang nudc thoi doan nim trung
binh thoi ky nhiéu ndm cua luu vue song khép kin ( khong cé trao
ddi nude voi luu vuce song lan can) nhuu sau:.

Xo=Yo + Eo, (4.14)
hoac Yo = Xo - Eo, (4.15)
trong d6:Xo, Yo, Eo tuong trng 1a gia tri trung binh luu vuc ctua
lugng mua nam, dong chay nim va lugng bdc hoi nam trung binh
thoi ky nhidu nam (mm).
Do béc hoi phu thudc vao nhidu yéu t6 ma cac yéu tb nay kho xéac
dinh dugc su bién ddi ciia chiing trong tuong lai do tic dong cua

bién ddi khi hau, cho nén & day tam thay Eo bang bdc thoat hoi
tiém nan (ETo)
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Bang 4.19: Bién d6i ctia luu lwgng trung binh nam tai mot sé tram thiy van
trén séng Mé Cdng so véi thai ky 1985-2000 theo cac kich ban bién ddi khi hau
va phat trién khai thac sit dung nuéc/37 /

Kich ban phat trién| Kichbanphat | Thaydéidong | Thay ddi dong
nén, - Qtrung binh | trién-Qtrung | chay trung binh | chdy trung binh

Kich nam(m3/s) |binhnam (m3/s)| nam (m3/s) nam (%)

ban | Tram Kichban| Kich |Kichban| Kich
BDKH 1985- | 2010- 2010- phat | ban | phat | ban
2000 | 2050 2050 trién | phat | trién | phat
nén | trién [ nén | trién

Kratie 12585 | 14.155 13.717 1570 | 1132 ] 125 9,0

1 Kompong Cham | 12.292 | 13.726 13.365 1434 | 1.073 ] 11,7 8,7
Phnom Penh 11.967 | 13.102 12.887 1135 | 920 9,5 7.7

Tan Chau 9.743 | 10.483 10.328 740 585 76 6,0

Kratie 12585 | 13.455 13.045 870 460 6,9 37

B Kompong Cham | 12.292 | 13.089 12.753 797 | 461 6,5 38
Phnom Penh 11.967 | 12.573 12.370 606 403 51 34

Tan Chau 9.743 | 10.146 9.957 403 214 41 2,2

Tir phuong trinh can bang nude ty nhién cua luu vic séng khép
kin cho thdy, su bién d6i ctia dong chay nim cua céc song trong
tuong lai tiy thudc vao su bién ddi cia lwvong muwa va bdc hoi
(duoc phan anh qua béc thoat hoi tiém nan ETo). Do do, tuy
luong mua nim ting nhung do nhiét d6 ting nén luong nude ton
that do bdc thoat hoi trén luu vuc ting 1én kha nhiéu, dan dén
lugong dong chay khong tang nhanh, tham chi dong chdy nam trén
hau hét song sudi ¢ khu vuc mién Trung co xu thé giam. Tu su
bién d6i cua cac thanh phan cia can biang nude ty nhién, c6 thé
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giai thich duoc sy bién d6i khac nhau cua dong chay theo ting
lru vue (vang) dudi tac dong cua bién dbi khi hau (hinh 4.31).

4.5.2. Tac déng chia bién déi khi hau dén dong chay mua li

Duéi tac dong ctia bién doi khi hau, dong chay mua lii ctia phan
16n cac song, déu ¢ xu thé tang, chi riéng song Dong Nai giam
so v6i thoi ky 1980-1999, va khong co su chénh léch dang ké
gitra hai kich ban B2 va A2 (bang 4.20, 4.21 va hinh 4.32). Véi
kich ban B2, vao thoi ky 2040-2059, dong chdy trung binh mua
1d ting khoang (2,0-4,0)% & hai hé thong séng Hong - Thai Binh
va Ca, nhung chi khoang (0,9-1,5)% & hai hé thong séng Thu
Bon va Ba; vao thoi ky 2080-2099 c6 thé ting (5,0-10,0)% &
song Hong va song Ca va (2,0-4,0)% & hai hé thdng song Thu
Bén, Ba; riéng song Thao tang kha nhiéu, vao khoang 8,7% tai
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Hinh 4.30: Biép ddi ctia dong chay trung binh ndm tai mét s6 tram thiy
van trén mot s0 song so vdi thoi ky 1980-1999, kich ban B2, A2 /19 /
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Hinh 4.31: Bién d6i ctia cac thanh phan can bang nudc tu nhién ciia
mdt sb luu vue, tng voi kich ban B2 /19 /
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Yén Béi. Trong khi do, dong chdy mua lii ciia cac song trong hé
théng song Pong Nai lai giam khoang (3,5-6,7)%, giam nhiéu
nhét & ha luu song Bé tai tram Phudc Hoa.

Dong chay mua lii trén toan luu vuc song Mé Cong cling s€ tang
1én. So véi thoi ky 1985-2000, dong chdy mua 1t trung binh thoi
ky 2010-2050 cua song Mé Cong tai Kratie va Tan Chau tang
khoang 5,0% va 2,0% d6i véi kich ban B2 va 11,0% va 5,8% ddi
véi kich ban A2/37/.

Trong twong lai, do tac dong diéu tiét cua hé théng hod chira trén
song Mé Cong di va s& duoc xay dung (kich ban phat trién khai
thac st dung nudc), dong chdy trung binh mua 1i cua song Mé
Cong tai Kratie va Tan Chau trung binh thoi ky 2010-2050 van
c6 xu thé tang 1én nhung muc dg it hon, chi khoang 3,2% va
1,1% & kich ban A2; nhung lai gidm & kich ban B2 (bang 4.22).

4.5.3.Tac déng chia bién d6i khi hau dén luu lugng dinh I

Nhin chung, bién d6i khi hau s& lam gia ting mirc d6 nguy hiém
ctia 1d lut thé hién & luu luong dinh 1d va téng luong 1i ting 18n.
Trong hai bang 4.23, 4.24 dua ra mirc bién ddi cua luu luong
dinh 1t 16n nhat ndm twong tng véi tan suat 1% va 5% va 2 kich
ban BDKH A2 va B2 tai mét s tram thuy van trén mot song.

Nhin chung, g1a tri luu lu0’ng dinh 1i 16n nhat nim Q,,,) tuong
g voi cac tan suat trén phan 16n cac song déu c6 xu thé tang,
murc ting nhiéu hon tng véi cc tan suat nho, chi riéng mot sb
nhéanh séng ciia song Pong Nai, Q.. laicoxu thé giam.

Vi kich ban B2, vao thoi ky 2040-2059, gia tri Qmax tuong
g v6i tan suét 1% (Q,,.10,) trén phan 16n cac song déu ting vao
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Bang 4.22: Bién ddi ctia luu lugng trung binh mua lii tai mét s6 tram thay van
trén song Mé Cong so véi thai ky 1985-2000 theo cac kich ban bién ddi khi hau
va phat trién khai thac st dung nuéc/37/

Kich ban phat trién| cnDANPRAL | p ) idi dong | Thay d6i dong
“a . trien-Qtrung | ., . 2 .
nén-Qtrungbinh | . "." 7 | chdy trung binh | chdy trung binh
. - binh mua li N -
Kich mua lii (m3/s) muali(m3/s) | mualii(%)
’ (m3/s)
ban | Tram T v el o
BDKH Kichban| Kich [Kichban| Kich
1985- | 2010- phat | ban | phat | ban
2000 | 2050 2010-2050 trién | phat | trién | phat
nén | trién | nén | trién
Kratie 21.549  23.890 2.229 2341 ] 680 | 109 | 32
A2 [PhnomPenh | 20217 | 21.711 20.495 149 | 278 | 74 | 14
Tan Chau 14435 [ 15.266 14.589 831 154 | 58 11
Kratie 21.549 | 22.609 20.940 1060 | -609 [ 49 | -28
B2 |PhnomPenh | 20.217 | 20.787 19.542 570 | -675 | 28 | -33
Tan Chau 14435 [ 14.706 14.000 mof 351 019 |30

khoang (1,0-5,0)% so v&i1 thoi ky 1980-1999, ting manh & mdot
sO nhanh séng thudc hé thong séng Hong (khoang 10,0% & song

Thao tai Yén Bai va song L6 tai Vu Quang), nhung lai ¢6 xu thé

gidm & song La Nga (-0,29% tai Ta Pao) va thuong luu song Bé
(-1,0% tai Phudc Long). Vao thoi ky 2080-2099, muc gia tang
cua Q. trén phan 16n cac song khodng (0-15,0)%, ting manh
¢ ha luu song Ba (18,5% tai Cung Son), song Thao (21,7% tai
Yén Bai), song Lo (19,0% tai Ghénh Ga). O song La Nga va
thuong luu séng Be, gia tri Q_ |, cua hau hét cac song vao thoi
ky 2080-2099 déu giam khoang (0,5-2,5)% .
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Véikich ban A2, gia tri Q_ tuong (g voi cac tan sudt cua hau
hét cac song déu c6 xu thé ting so véi thoi ky 1980-1999, nhung
ciing lai giam & song La Nga va thuong luu séng Bé; mirc bién
d6i ctia Q_ .. 16n hon so véi kich ban B2. Ngoai ra, muc bién d6i
cua Q_  tuong ung tan suit 1% 16n hon so voi tan suat 5%. T
d6 c6 thé cho rang, muc bién ddi cia cac tran 1d nho it hon so véi
cac tran 1t 16n va dac biét 16n (hinh 4.33).

Trén song Mé Cong, luu lugng trung binh ngéy, 16n nhét ‘(Qmax,ng)
tai Kratie trong tung thoi ky 10 ndm tr 2010 dén 2050 déu tang
theo cta cac kich ban bién d6i khi hau. Tuy nhién, ting rd rét va
tach bach gitra 2 kich ban A2, B2 chi sau nam 2030. Pén gilra thé
ky 21, Qmax’ng c6 thé ting khoang (60-70)% so véi dinh Il nim
2000 (hinh 4.34).
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Hinh 4.32: Bién d6i cia dong chay trung binh mua 1 (%) tai mot s6 tram

thiy van trén cac song so vai thoi ky 1980-1999, kich ban A2, B2 /19/
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Hinh 4.33: B1en dbi cua luu lwong dinh 1 Q,, ) g v6i tan suat
1% tai mot s6 tram thuy van trén cac song so voi thoi ky 1980-1999
theo hai kich ban B2 va A2 /19/
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Hinh 4.34: Bién d0i cua luu lugng ngay 16n nhat (%) clia song Mé
Cong tai Kratie so vdi trén It ndm 2000 /37/
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4.5.4. Tac déng cha bién ddi khi hdu dén dong chdy mua
can

Dudi tac dong cua bién doi khi hau, khac voi dong chay nam va
dong chay mua 1, dong chay mua can trong twong lai cua tit ca
céc song trong lanh thd Viét Nam s& déu giam, nhung muc giam
la khac nhau khé 16n gitra cac song, tham chi gitra thugng, trung
va ha luu trén cung trién séng va kich ban B2 ¢6 murc giam nhiéu
hon so véi kich ban A2.

Vao thoi ky 2040-2059, mac d0 giam cua dong chay trung binh
mua can dao dong trong pham vi tor duoi 1,5% ¢ céc song: Da,
Gam, Hiéu, dén trén 10% tai song Ba; con cac song khac thuong
giam (3,0-10,0)% (bang 4.25, 4.26 va hinh 4.35).

Trén song Mé Cong, theo tinh toan cua Uy Hoi song Mé Cong
Qudc té - MRC /37/, bién db6i khi hau ( khong xét dén anh hudng
ctia cac ho chira) co thé s& lam cho dong chay trung binh muia can
tdng khoang 20% tai Kratie trén song Mé Cong va trén dudi 10%
tai Tan Chau trén song Tién vao nhitng nam gitra thé ky 21. Dong
chay 3 thang can nhét trung binh thdi ky 2010-2050 ¢6 xu thé ting
nhung khong qué 10% & ca hai kich ban A2 va B2 tai Tan Chau
trén song Tién va Chau Ddc trén song Hau. Dong chay 1 thang
can nhat trung binh thoi ky 2010-2050 giam khoang -5% d6i véi
kich ban B2 va tang khoang 3% ¢ kich ban A2 tai tram Tan Chau.
Khi xét dén tac dong diéu tiét ctia hé thdng hod chira két hop vai
anh huong cta bién d6i khi hau trong tuwong lai, dong chay trung
binh muia can c6 thé tang trén dudi 40% tai Kratie va khoang dudi
20% tai Tan Chau (bang 4.27).

Tom lai, bién d6i khi hau s& lam thay doi cac dic trung dong chay



181

clia tat ca cac song trén lanh thd Viét Nam, xu thé bién di ciing
nhu mirc d6 bién doi 1a khac nhau giira cac hé théng song trong
cac vung cling nhu gitta cac dac trung dong chay trén cung dong
song. Tong hop sy bién ddi ciia dong chay trung binh nim va cac
mua tai mot s6 tram thiy van dai dién trén mot s song vao gitta
thé ky 21 duoc trinh bay trong hinh 4.36.

Bang 4.27: Bién ddi cia dong chay trung binh muia can tai mét s6 tram thay
van trén séng Mé Cong so vdi thai ky 1985-2000 theo cac kich ban bién ddi khi
hau va phat trién khai thac st dung nuéc/37 /

Kichban phat| Kichban | Thay déi
trién nén- | phattrién- | dong chay
Qtrung binh (Qtrung binh| trung binh Thay d6i dong chdy (%)
miia an muacan | miacn
. (m3/s) (m3/s) (m3/s)
Kich ” I
ban | Tram Kich cI::’:g d‘:zg Dong | Dong
BOKH b.én Kih trun‘; trun); chiy3 | chiy1
1985- | 2010- o ban [ ]2 | thang | théng
2000 | 2050 | 2010-2050 (phat| . (binhmia, binhmia) G it e Kich
trien| .. | can,Kich [can,Kich |, , " .|, " "
oo trien| 50 S5 T [ han phat | ban phat
nén ban phat [banphat | .. " o T
o e ;. |triénnén | trién nén
triénnén| trién
Kratie 3622|4420 5.204 798 11.5821 22,0 43,7 55 0,1
A2 [Phnom Penh| 3.718 | 4.492 5.279 774 [ 1.561] 208 42,0 70 14
TanChau [ 5.052 5700 |  6.066 648 1 1.014] 128 201 71 13
Kratie 3.622 | 4.301 5.149 679 [ 1527 187 42,2 29 -4,6
B2 [Phnom Penh| 3.718 | 4.359 5.198 64111480 17,2 39,8 17 44
TanChau |5.052]5586| 5914 534 | 862 10,6 17 14 -4,8
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Hinh 4.35: Bién déi cta dong chay trung binh mua can tai mot s6 tram
thiy van trén mot so song theo hai kich ban A2 va B2 véi thoi ky 1980-

1999 /19/
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4.5.5. Tac déng cta bién doi khi hau dén 1a lut, ngap lut

Nhu trén da trinh bay, dudi tac dong cua BDKH, lugng dong chay
1ii cing v6i luu lwong dinh 1 ¢6 xu thé gia ting, dan dén kha ning
xdy ra cac tran 1ii 16n hon trong twong lai va do d6 gia ting mirc
do nguy hiém cua 1d lut, nhu de doa hé théng dé song va ngap lut
& dong bang ha luu céc song.

Nhu d3 biét, dong bang ha luu hai hé théng séng Hong - Thai
Binh va song Ca dugc cac hd chira 16n cung véi hé thong dé song
bao vé. Vi vy, dbi voi hai hé théng song nay khong tinh toan
ngdp lut ma tinh todn myc nudc cao nhét trong song tai mat s6 vi
tri quan trong c6 thé xay ra trong twong lai dugc mé phong theo
tran 1d rat 16n/1 lich st dd x4y ra trong thoi ky nén 1980-1999.
Tran 11 lich st s€ dugc thu phong theo ti 1€ gia taing cua luu lugng
trung binh ngay 16n nhat va tong luong i tmg véi cac kich ban
bién d6i khi hau theo cac thdi ky. Két hop voi nude bién dang,
1d thugng ngudn gia ting s& dan dén muc nudc doc song s& dang
cao hon trong céc tran Iii 16n, uy hiép cac hd chira va hé théng de.

Gia thiét cac ho chira s& cit 1t ddy dung tich phong 1 cia ting
hd chua, lugng 11 con lai khong dugc trit trong hd chtra s& xa
xudng ha luu va dugc dién todn bang mo hinh thiy lyc cho dén
bién. Muc nude cao nhit tai mot sé vi tri doc song O déng bﬁng
ha Iuu song Hong - Thai Binh va séng Ca dugc dua ra trong bang
4.28/19/.

Dbi voi hé thdng song Hong - Thai Binh, tran 1ii lich sir naim 1996
trén song Pa dugc lya chon 1a 1 dién hinh. Cac ho chira tham gia
cat 1ii bao gdm cac hod chira Son La, Hoa Binh trén song Da, ho
chtra Thac Ba trén séng Chay va hd chira Tuyén Quang trén song
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Bang 4.28: Muc nudc cao nhat tai mét s vi tri trén hé thdng séng Hong -Thai

Binh va séng Ca cta con lii lich st ¢6 su tham gia diéu tiét ciia hé théng ho

chia /19/.
Hé thdng song Vitri Muc nuc dinh 1 cda con 1 lich st ing véi cac thai ky (m)
Nén 2020-2039 | 2040-2059 | 2080- 2099
Kich ban A2
Hong Thai Binh | Viét Tri 15,85 15,99 16,06 16,36
Trung Ha 17,28 17,44 17,51 17,85
Son Tay 14,51 14,65 14,71 15,02
Ha Noi 11,42 11,55 11,62 11,92
Hung Yén 7,26 735 74 7,62
Thugng Cét 114 11,54 11,61 11,9
Triéu Duong 6,58 6,68 6,73 6,97
Pha Lai 6,29 6,41 6,47 6,71
Bén Binh 5,07 519 524 547
Song(a | Do Luong 194 194 195 20,0
(ifa s6ng Gidng 16,3 16,3 16,4 16,7
Ding 14,3 144 144 14,8
Yén Thugng 114 114 114 1,7
(ifa song Gang 10,5 10,5 10,5 10,8
Nam Dan 9,59 9,62 9,62 9,83
(au Yén Xuan 6,93 6,95 6,98 704
(hgTrang 6,56 6,57 6,01 6,76
Cing Bén Thuy 5,24 5,26 529 5,48
Hung Hoa 443 4,50 453 472
Rao Dimg 3,08 312 3,15 3,50




Hé thdng song Vitri Muc nuc dinh 16 cta con 14 lich st ing véi cdc thdi ky (m)
Nén 2020-2039 2040 - 2059 | 2080 - 2099
Kich ban B2

Hong Théi Binh [ Viét Tri 15,85 15,96 16,07 16,24
Trung Ha 17,28 17,39 17,51 17,11

Son Ty 14,51 14,62 14,72 149

Ha Noi 11,42 11,52 11,63 118

Hung Yén 7,26 7,33 741 753

Thugng Cdt 14 1,51 11,61 11,79

Triéu Duong 6,58 6,66 6,74 6,88

Pha Lai 6,29 6,4 6,48 6,62

B&n Binh 5,07 517 5,24 5,38

SongCd | Do Luong 194 195 195 19,8
(tfa song Gidng 16,3 16,3 164 16,6

Ding 143 144 144 14,7

Yén Thugng 114 14 114 11,6

(ifa song Gang 10,5 10,5 10,5 10,7

Nam Ban 9,59 9,63 9,65 9,77

(4u Yén Xun 6,93 6,96 6,97 7,07

(hg Chang 6,56 6,56 6,59 6,69

(éng Bén Thuy 524 5,26 5,28 5,40

Hung Hoa 443 4,48 4,52 4,63

Rao Dimg 3,08 3,09 313 3,37




190

Gam. Pdi voi hé théng song Ca, tran 1d lich st nam 1988 duogc lya
chon dé tinh toan, véi sy tham gia cit I{i ctia cac ho chira Ban V&,
Ban Mong, Ngan Truoi va Thac Mudi.

Mic dau da c6 sy diéu tiét cit 1d cta cac hd chira, 1i 1on két hop
nude bién dang, vao cudi thé ky 21, myc nudc 10 16n nhét trén
song Hong tai Ha Noi van vuot bao dong 3 (11,5 m) khoang 0,5
m néu xay ra tinh hudng 1i nhu trin 1& ndm 1996. Tuong tu, trén
song Ca, xay ra 1l c6 dang li tuong tu dang cta tran li 16n ndm
1988, muc nudc tai Nam Pan van vuot mic bao dong 3 khoang
1,8m.

Ddi véi cac luu vuc song Thu Bén, song Ba, Béng Naiva DBSCL,
su gia ting dong chay i cing véi nudce bién ding s& 1am cho tinh
hinh ngép lut cang thém nghiém trong & ving dong bang ha luu.
Mo phong tran 1ii lich st xdy ra trén luu vuc dudi tic dong cia
BPKH két hop voi nude bién dang cho thay, thoi gian ngap kéo
dai, do sau ngép lut, dién tich ngap tang 1€n rd rét (hinh 4.37).

Déi voi song Thu Bdn, vao nam 2050 va 2100 néu xay ra tran li
dac biét 1on c6 dang lii tugng ty dang tran 1 lich st da xay ra vao
nam 1999, mic dau c6 sy tham gia cat 1ii cua cac hd chua thuy
dién nhung dién tich ngap lut tang tr 1,5 % dén 4 % so vdi hién
trang (cac bang 4.29 - 4.30).

Péi voi song Ba, co thé xéy ra trdn 10 dac biét 16n co6 dang li
tuong tu dang cua tran 1 lich st ndm 1993, sau khi ¢6 su tham
gia cdt Iii cta cac hd chira 10n trén song, dién tich ngap lut c6 thé
tang 3,5 % vao nam 2050 va 6,5% vao ndm 2100 ddi véi kich ban
B2 vatir 3,6 % dén 8,2% dbi véi kich ban A2 (bang 4.31 - 4.32).
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bPéi véi song Déng Nai, dién tich ngép cua tran 1 16n theo dang
tran 1& nim 2000 c6 thé s& tang tir 13% vao nam 2050 1én dén 18%
vao nam 2010. Mic du ho Tri An va hd Dau Tiéng tham gia cat
giam 1& nhung sy anh hudng tong hop cta nude bién dang cing
v6i 1o thuong ngudn s& lam ngap lut ha du song Pong Nai ngay
cang tram trong (bang 4.33 - 4.34).

Dién tich ngap lut ha luu séng Thu Bén, lii dang 1999, kich ban B2
76000 10
_ 75000 +— —e—F (ha) 18
& 74000 {—| —=— DF (%) — le &
& 73000 g
€ 72000 * 74 <
w r—— e | —=—
71000 — 12
L
70000 0
Nén 2020-2039 2040-2059 2060-2079 2080-2099
Thoi ky
Dién tich ngap lut ha lwu song Ba, Iii dang 1993, kich ban B2
42000 8
® 41000 — 6
£ — g
& 40000 o— P
2 _— ——F(ha) S
" 39000 —— —&— DF (%) 2
38000 — 0
Nén 2020-2039 2040-2059 2060-2079 2080-2099
Théi ky
Dién tich ngap lut ha lwu séng Béng Nai, Iii dang 2000, kich ban B2
300000
—_ + 20
g *——ﬁﬂ
£ 280000 S
& // 12 &
2 260000 ——F (ha) LN I
14
w —— DF (%
240000 — %) 0
Nén 2020 - 2039 2040 - 2059 2060 - 2079 2080 - 2099
Thoi ky

Hinh 4.37: Bién ddi cua dién tich ngap lut ¢ ha luvu mot s6 luu vuc song khi
xay ra céc tran 1l 16n, tmg vaéi kich ban B2 /19/
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Bang 4.29: Dién tich va s6 dan bi anh hudng béi ngap lut 6 ha luu hé théng
song Thu Bon véi dang tran li nam1999 ¢6 xét dén diéu tiét lii cac hd chifa,

kich ban A2/19/
[t [
o A a - a . I :
P | i | vacng |70 iy | | g | i
nghiép : san (nguai) |thai ky nen (%)
<05 | 13.950 4539 74051 0 | 2.006 3.374
05-11 13.880 4.387 77451 0 | 1.748 8.147
1-2 [ 30710 | 10064 | 16892 | 0 | 3754 | 20193
ng - 2-3 | 10.680 2.989 6191 0 | 1501 22.042
3-4 981 261 604 | 0 M6 | 1.1
>4 | 1375 376 654 | 0 345 | 78498
Tong [71.576 | 22.615 | 39.491 | 0 [9.470 | 149.465 0
<05 | 14360 4.673 76211 0 | 2.066 3.155
05-1 | 13.690 4325 76411 0 | 1724 7.032
1-2 130870 [ 10.118 | 16980 | 0 | 3.772 | 20.284
;g;g - 2-3 | 10.840 3.034 6283 [ 0 | 1524 | 22027
34 | 1.026 73 632] 0 121 16745
>4 | 1430 391 680 | 0 359 | 81.632
Tong [72.216 | 22.813 | 39.836 [ 0 |9.567 | 150.877 0,89
<05 | 14570 474 77331 0 ] 2.09% 3.239
0,5-11] 13.860 4378 7736 | 0 | 1746 6.390
1-2 [ 3099 | 10155 17.046 | 0 | 3.789 | 20.745
;ggg - 2-3 | 11330 3.7 6.567 [ 0 | 1593 | 22997
3-4 1.057 281 650 | 0 125 18.525
>4 1.478 404 703 0 37 79.647
Tong | 73.285 | 23.129 | 40.436 | 0 |9.720 | 151.544 2.39
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Bang 4.29: Dién tich va s6 dan bi anh huéng béi ngap lut 6 ha luu hé théng
song Thu Bon véi dang tran lii ndm1999 c6 xét dén diéu tiét i cac ho chiia,
kich ban A2/19/ (tiép theo)

[t [t
o A a de s a . . €
P Ty [ i | icng |8 oy | ) g | oo
nghiép ; san (ngudi) [thai ky nen (%)
<05 | 14.840 4826 7877 0 2137 3.059
0,5-11 14.050 4.438 78421 0 1.770 5.724
1-2 | 31980 [ 10213 17352 O 38151  20.562
2;)5;) 9_ 2-3 | 11.450 3.204 6.636 [ 0 1.609| 22.788
3-4 1.107 295 681 0 131 18474
>4 1.552 424 738 0 390| 82.546
Tong | 74179 | 23.401 | 40926 [ 0 | 9.852| 153.151 3,64
<05 | 15.030 4.388 7980 [ 0 2.162 2.987
05-11 14250 4502 79531 0 1.796 5.197
12 ] 31600 [ 10349 [ 17384 | 0 | 3.868| 23.707
zggg 9_ 2-3 | 11.670 3.267 6.763 [ 0 1.6401  21.561
34 | 1.208 322 0 1421 18330
>4 1.664 455 91 0 418  86.766
Tong |75.422 | 23.782 | 41.614 | 0 |10.026| 158.548 531
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Bang 4.30: Dién tich va s6 dan bi anh hudng béi ngap lut 6 ha luu hé théng
song Thu Bon véi dang tran li nam 1999 va xét dén diéu tiét li cac ho chia

theo kich ban B2/19/
[ ity [ s
o R a - a . I €
P Ty [ i | iang |8 i | | g | o
nghiép : san (nguai) |thai ky nen (%)
<05 | 13.950 4539 7.405( 0 2.006 3374
05-11 13.880 4387 77451 0 1.748 8.147
12 | 30710 10064 16892 0 3754 20193
119329_ 2-3 10.680 2.989 6.191( 0 1.501 22.042
3-4 981 261 604 0 116 171
>4 1375 376 6541 0 3451 78.498
Tong | 71576 22.615| 39.491 0 9.470| 149.465 0
<05 | 14.040 4.568 7453 0 2.020 3.143
05-11 13.870 4382 77411 0 1.746 7.067
12 | 30870( 10118 16979 0 37731 20253
23339_ 2-3 10.820 3.028 6.272( 0 15201 22.008
3-4 1.001 267 616( 0 18]  16.799
>4 1.399 382 665| 0 351 81.650
Tong | 72.000| 22.744| 39.726 0 9.530| 150.921 0,59
<05 | 14.250 4,637 75631 0 2.050 3.234
05-1] 13.940 4.403 7781 0 1.756 6.364
1-2 30.830 10.102] 16959 0 3769  20.760
23329_ 2-3 11.010 3.081 6.381( 0 1548  22.987
34 1.006 268 619 0 19| 1849
>4 1.420 388 6751 0 356 79.747
Tong | 72.456| 22.880| 39.978| 0 9.599| 151.588 1,23
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Bang 4.30: Dién tich va s6 dan bi anh huéng béi ngap lut 6 ha luu hé théng
song Thu Bon véi dang tran li ndm 1999 va xét dén diéu tiét li cac ho chia
theo kich ban B2/19/ (tiép theo)

[ st [t
o A a P a . I €
P | i | vacng |78y | | g | i
nghiép ; san (ngudi) |thai ky nen (%)
<05 | 14420 4.692 7.654( 0 2.075 3142
05-11 14130 4.463 78871 0 1.780 5.827
12 | 30980 10149 17.041] 0 3791 20626
22839_ 23 11.330 3.170 6.567( 0 15931 22541
3-4 1.107 295 681( 0 131 18.919
>4 1.534 419 79 0 385 81.870
Tong | 73.501| 23.188| 40.559( 0 9.754( 152.923 2,69
<05 | 14.610 4752 7.756( 0 2.103 3.083
05-11 14230 4.495 79421 0 1.792 5.403
1-2 312800 10244 17207 0 38291 21128
23539_ 2-3 11.450 3.205 6.636( 0 1.609] 22383
3-4 1.208 32 30 143] 18537
>4 1.651 452 785 0 4151 82.900
Tong | 74.429| 23.469| 41.070 0 9.891( 153.395 3,99
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Bang 4.31: Dién tich va s6 dan bi anh hudng béi ngap lut 6 ha luu hé théng
song Ba véi dang tran lii nam 1993 va xét dén diéu tiét li cac ho chiia trong

theo kich ban A2/19/
[ ity [ s
o R a - a . I €
P Ty [ i | iang |8 i | | g | o
nghiép : san (nguai) |thai ky nen (%)
<0,5 1.355 197 9551 0 204 5.946
05-11 255 376 1831 0 3421 12062
1-2 5.480 677) 3830 0 973 25418
119329_ 2-3 5.747 552 38271 0 1368  26.611
3-4 4.866 459 2517 0 1890  16.661
>4 | 18583 1.021 9.760( 0 7.802|  57.946
Tong | 38.582 3.282( 22.720( 0 |12.579| 144.646 0
<0,5 1.196 184 7891 0 222 5.355
05-1 2.556 370 17831 0 403 11.704
1-2 5.210 6481 3592 0 970  23.883
23339_ 2-3 5991 531 3.965( 0 1.495 28.345
3-4 4.602 459 2340 0 1.803  16.146
>4 19.723 1106 10.193] 0 84241 61413
Tong | 39.279 3.299( 22.663( 0 |13.317| 146.847 1,81
<0,5 1.050 164 690 0 195 4,654
05-1] 2404 351 1656 0 396 10543
1-2 5.104 697 3461 0 945 23.687
23329_ 2-3 5.944 576 3.906( 0 1462  28.284
3-4 45 449 2440 0 1.622 16.459
>4 20.895 11991 107401 0 8.957  65.154
Tong | 39.908 3.437( 22.893( 0 |13.578| 148.781 3,44
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Bang 4.31: Dién tich va s6 dan bi anh huéng béi ngap lut 6 ha luu hé théng
song Ba vdi dang tran lii ndm 1993 va xét dén diéu tiét li cac ho chiia trong
theo kich ban A2/19/ (tiép theo)

[ st [t
o A a P a . I €
P | i | vacng |78y | | g | i
nghiép ; san (ngudi) |thai ky nen (%)
<0,5 932 143 5941 0 195 4.200
05-11 2146 313 1485 0 347 9.168
1-2 5120 716 3436 0 968  23.319
22839_ 23 5.601 59 3410 1264  26.834
3-4 4638 442 25371 0 1.659|  18.264
>4 22320 1323] 14541 0 9.5421  69.470
Tong | 40.756 3.533( 23.247] 0 [13.976] 151.255 5,63
<0,5 857 157 4991 0 200 3.681
05-11] 180 292 11751 0 363 8.234
1-2 5.104 720 34261 0 9571 22344
23539_ 2-3 5415 564 3633 0 12171 24.289
3-4 4793 4141 2742 0 1636  19.994
>4 23.744 14531 121341 0 110157 76.255
Tong | 41.742 3.601( 23.611| 0 |14.531| 154.799 8,19
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Bang 4.32:Dién tich va sé dan bi anh huéng béi ngap lut & ha luu hé théng
song Ba véi dang tran | nam 1993 va xét dén diéu tiét lii cac ho chira theo

kich ban B2/19/
[ st [
o A a - a . I €
P Ty [ i | iang |8 i | | g | o
nghiép : san (nguai) |thai ky nen (%)
<0,5 1.355 197 9551 0 204 5.946
05-11 255 376 1831 0 3421 12062
1-2 5.480 677 3.830( 0 973 25418
119339_ 2-3 5.747 552 38271 0 1368  26.611
3-4 4.866 459 2517 0 1890  16.661
>4 | 18583 1.021 9.760( 0 7.802|  57.946
Tong | 38.582 3.282( 22.720( 0 |12.579| 144.646 0
<0,5 1.198 186 7901 0 222 5368
05-1 2.560 370 1.786] 0 404 174
1-2 5.208 647 3.590( 0 970  23.866
23339_ 2-3 5.990 531 3964 0 1.495 28327
3-4 4.598 459 2339 0 1800 16127
>4 19.727 1106 10.194] 0 84271 61420
Tong | 39.281 3300 22.664( 0 |13.318| 146.850 1,81
<0,5 1.082 166 6911 0 225 4,670
05-1] 2.406 349 1660 0 39(  10.553
1-2 518 698 3.466( 0 954  23.693
23329_ 2-3 5.949 576 391M 0 1462  28.298
3-4 4516 448 24481 0 1.620 16.437
>4 20.900 1201 107301 0 8.968 65.143
Tong | 39.971 3.439( 22907 0 |13.625| 148.794 3,60
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Bang 4.32:Dién tich va sé dan bi anh huéng béi ngap lut & ha luu hé théng
song Ba vai dang tran lii nam 1993 va xét dén diéu tiét lii cac ho chira theo
kich ban B2/19/ (tiép theo)

[ st [t
o A a P a . I €
P | i | vacng |78y | | g | i
nghiép ; san (ngudi) |thai ky nen (%)
<0,5 1.086 176 703 0 207 4.788
05-1] 2292 333 154 0 395 9.774
1-2 5.236 692 3.528] 0 1016  23.546
22839_ 23 5.810 570 39381 0 13021 28.043
3-4 4,632 439 24691 0 1724 17.444
>4 21.823 121 M5 0 94281  68.055
Tong | 40.839 3.482( 23.286| 0 |14.071| 151.650 5,85
<0,5 883 142 538 0 203 3.937
05-11 2.002 302 1339 0 361 8.358
1-2 5.220 742 35081 0 9701 23473
23539_ 2-3 5.664 579 37521 0 1333 26.567
3-4 4.862 4141 2749 0 1699  19.833
>4 | 22450 1384 11469 0 9.597]  70.063
Tong | 41.081 3.564( 23.354] 0 [14.162] 152.233 6,48
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Bang 4.33: Dién tich va s6 dan bi anh hudng béi ngap lut 6 ha luu hé théng
song Dong Nai véi dang tran lii nam 2000 va xét dén diéu tiét li cac ho chiia

theo kich ban A2/19/
[ e
N A a e A a v ! ¢
P | i | vacng |70 iy | | g | i
nghiép : san (nguai) |thai ky nen (%)
<05 [ 181922 28289] 107.989] 410 [ 45.234] 2820000
05-1] 64936 939 29199 0 [26343] s00.000
g [ 2 | o] o] e o | 309] 250000
o] 23 0 0 of 0 0 0
S 1 34 0 0 o o 0 0
>4 % 78 o o 21 0
Téng [248.995| 38.028] 138.650( 410 [71.9073.870.000 0
<05 [ 115338 20448] 82795 111 [ 11.984] 1.530.000
05-1| 83313 1698] 4063] 411 | 2489 2290000
o [ 12 | eeu] eoor] asase[ o 35361 si0000
o s | s3] s ] o | oem 0
S [ 34 0 0 o] o 0 0
>4 | m ) o o 2 0
Teng [271.672] 45.127] 153.118] 522 [72.905 [4.340.000 9,11
<05 [1a5]  21410] o00ss| 92 | 9857| 1520000
05-1| 83005 1653 47.408] 361 | 18.803] 2310.000
g [ 12 [ 7an] o] usul e [ss6] 79000
Tl s | ssa] e o] o | s 0
Y 0 0 o] o 0 0
>4 | m ) o o 2 0
Téng [285.616] 48.658] 163.408] 522 [73.028(4.630.000 14,7
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Bang 4.33: Dién tich va s6 dan bi anh huéng béi ngap lut 6 ha luu hé théng
song Dang Nai véi dang tran lii nam 2000 va xét dén diéu tiét li cac ho chia
theo kich ban A2/19/ (tiép theo)

I ——
e a a Wy a w ! ¢
P Ty [ i | icng |8 oy | ) g | oo
nghiép | san (nguai) |thdiky nén (%)
<05 | s737] ] sse| 92 | 4380 ss0000
05-1 106958 2143 76722] 0 | 8764] 2450000
2 [ 12 [men] 1520 as310] 80 [ s9570] 1480000
Tl s | ossa| s am| o | e 0
S | 34 0 0 o o 0 0
SEEED) 80 o o 2 0
Tong [291.822] 50.902] 166.815| 522 [73.5824.800.000 17,2
<05 | 3076]  aao] s3] 92 | 8162 1510000
05-1 [ 1198s4| 22037] 9001] o | se0s] s10.000
g | 12 [1e0] esa] 7an] 40 [er03] 2970000
Tl s | osee| s 2| o | ] 11000
g | 34 0 0 o o 0 0
s¢ | ws| o o o 47 0
Téng [318.160| 56.360] 185.976] 522 [75.3025.400.000 27,8
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Bang 4.34: Dién tich va s6 dan bi anh hudng béi ngap lut 6 ha luu hé théng
song Dong Nai véi dang tran lii nam 2000 va xét dén diéu tiét li cac ho chiia

theo kich ban B2 /19/
[ e
N A a e A a v ! ¢
P | i | vacng |70 iy | | g | i
nghiép : san (nguai) |thai ky nen (%)
<05 [ 181922 28289] 107.989] 410 [ 45.234] 2820000
05-1] 64936 939 29199 0 [26343] s00.000
g [ 2 | o] o] e o | 309] 250000
o] 23 0 0 of 0 0 0
S 1 34 0 0 o o 0 0
>4 % 78 o o 21 0
Téng [248.995| 38.028] 138.650( 410 [71.9073.870.000 0
<05 [12m8] 1ess3| s2277| 19 [ 13139 1390.000
05-1| seeer| 17.288] 4r483] 411 | 25.504] 2.050.000
o [ 12 [ 010s]  oass] wan o [33a3] 4000
T s | ams| e vow] o | s 0
S [ 34 0 0 o] o 0 0
>4 | m 81 o o 21 0
Téng [269.720] 44.610] 152.239( 430 [72.441(3.970.000 8,32
<05 [ 17955 2m| ssie1| 92 | 4980 1.460.000
05-1| ss7as| 1205 48422 361 | 24.946] 2.260.000
o [ 12 [ o] 100e3] asu] 69 [422m] 790000
T s | s 12e] row] o [ sw 0
Y 0 0 o] o 0 0
>4 | m 81 o o 21 0
Téng [283.576| 48.166] 162.128] 522 [72.760[4.520.000 13,9
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Bang 4.34: Dién tich va s6 dan bi anh huéng béi ngap lut 6 ha luu hé théng
song Dang Nai véi dang tran lii nam 2000 va xét dén diéu tiét li cac ho chia

theo kich ban B2 /19/
I ——
e a a Wy a w ! ¢
P Ty [ i | icng |8 oy | ) g | oo
nghiép ; san (ngudi) [thai ky nen (%)
<05 | s67ss| 23] aoso| 92 | 3s09] s90.000
05-1 [ 114995 22200] 79380] 19 [13.397] 2470.000
2 [ 12 [moov] 13aes] ases] an [ ssse0] 1330000
T a3 | ses| 1so] 3] o | s 0
S | 34 0 0 o o 0 0
>4 | 81 o o )1 0
Tong |287.527| 49.872] 163.808] 522 [73.3254.680.000 15,8
<05 | 2084|6720 10930 92 | 3152] 780,000
05-1] 145476] 27505 104814 0 | 13.176] 1370000
g | 12 [man] was] susss] 80 [s7.00] 257000
T s | amss|  aa07] sss| o | eos| 40000
g [ 34 0 0 o o 0 0
SRR 81 o o )1 0
Tong [295.077] s51.121] 169.516] 522 [73.9184.760.000 185
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O DBSCL, vao nhing nim lii song Mé Cong 16n, dién tich ngap
lut gﬁn 2 tri€u ha, kéo dai 3-5 thang, gy nhiéu thiét hai vé nguoi
va tai san. Tuy nhién, li cling mang lai ngudn phu sa bdi bd cho
dat, ngudn thuy san phong phu va o tac dung tot trong viéc vé sinh
dong rudng. Cac tran i 16n xay trong trong tuwong lai vao nhiing
nam gitra thé ky 21 két hop voi nudc bién dang khoang 30 cm s&
lam cho dién tich bi ngép lut tang trén 25% so voi di¢n tich ngap
lut trong tran 1ii lich st nam 2000. Dién tich ngap chiém gan 90%
toan bg dién tich ty nhién toan PBSCL. Dién tich ngap lut vdi do
ngap trén 0,5 m ¢ thé t6i 2.666.750 ha (chiém 68,3% dién tich
toan PBSCL), tang so v&i hién trang 1t ndm 2000 1a 1.160.653 ha
(twong trng 29,5% dién tich tu nhién). Dién tich ngdp lut véi do
ngap trén 1,0 m 16n nhat 1én dén 1.522.700 ha (chiém 40% dién
tich toan BPBSCL), tdng so v6i hién trang 14 nam 2000 khoang
503.100 ha (tuong tng 14% dién tich tu nhién).

Lii gay ngap lut cac vang Pong Thap Muoi (BPTM) va Tu Giac
Long Xuyén (TGLX), dic biét ving kep giita 2 song Tién va séng
Hau c6 thé bi ngap lut nghiém trong hon. Ngoai cac thanh phd/
thi x4 hién nay thuong bi ngap lii nhu Chau Déc, Long Xuyén,
Cao Lanh, s€ c6 thém Sa Béc, Vinh Long, Tan An, My Tho, Can
Tho, Vi Thanh, Séc Tring, Rach Gia va Ha Tién ciing c6 thé s&
bi ngap trén 1,0 m, trong d6 nghiém trong nhat 1a TP.Can Tho va
TX.Vinh Long.

Nudc bién dang 1am cho tiéu thoat nudc cac thanh phd/thi xa My
Tho, Bén Tre, Tra Vinh, Bac Liéu va Ca Mau kho khan hon.

Lii thugng ngudn ngay cang c6 xu thé ting, nude bién dang cao da
han ché kha nang tiéu thoat 1ii trén hé thong song trong DPBSCL,
gdy nén ngdp lut tram trong hon. Piéu nay dan dén thoi gian 1
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lén sém hon va rat cling mudn hon, dan dén kho khan hon trong
tiéu thoat nude va bd tri mia vu. Theo quy hoach st dung dat dén
nam 2010, thi dién tich dat san xuat ndng nghiép bi ngap 16n nhat
c6 thé dat 2.086.420 ha chiém 53% dét ty nhién DPBSCL, dét san
xuat cong nghiép va dan cu 10n nhét ¢ thé dat 494.350 ha 12,6%
dat ty nhién PBSCL va dat thiry san c6 thé dat 248.840 ha 6,3%
dat ty nhién DPBSCL.( bang 4.35 va 4.36 va hinh 4.38). Hinh 4.39
1a so d6 ngap lut twong tng hai kich ban B2 va A2 ¢ ha luyu cac hé
thdng song Thu Bon, Ba, Dong Nai va dong bang séng Ciru Long.

Dién tich ngap lut PBSCL, kich ban B2

3700000 30

3500000 125
€ 3300000 - 20 -
& 3100000 —a—F (ha) 115 QI
2 2900000 4 —a—DF (%) 110 9
% 2700000 4 15

2500000 x | | ‘ 0

Nén 2021-2030 2031-2040 2041-2050
Thoi ky

Hinh 4.38: Bién dbi ctia dién tich ngap lut @ PBSCL khi xay
ra cac tran lii 16n g véi kich ban B2 /37/
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Bang 4.35: Dién tich va s6 dan anh huéng ngap lut ctia trén lii I6n 6 Dong
bang séng Ciru Long tuong tng véi kich ban A2 /19 /

Dién tich dat bi ngap (ha) Mitc bién

Thei | D054 psts | ps | |Datning S din b 3.1'3.'1?}

ky n(?:;’ Tong | vacong | nong Dat’thuy ng’h iég- Dat khac anh hutng ngap so véi

nghiép | nghigp | 4" | thiy san (98 | 451 ky néin

két hap (%)

<05 | 1210551 474.885| 197.069| 218.073| 248.239 735.666|  4.010.000
05-1 510.763| 242175 69.921| 45.263| 108.118 268.588|  2.710.000
1-2 534.572| 337.642| 69.122| 17.269| 40.451 196.930|  2.160.000
% 23 365.145|  250.4201 41.219)  5.249| 21.589 114.725|  1.480.000
3-4 112.044 82.832|  8.697) 1.052| 2850 29.212 432.000
>4 7.843 3.551 1167 0f 0 4292 44,000

Tong |2.740.919/1.391.506| 387.196| 286.906| 421.247 | 1.349.413| 10.800.000 0
<05 | 1.247.59) 307.553| 210.746| 265.668| 237.702 940.042|  5.520.000
05-1 707.179| 426101 122.735| 93.787| 163.257 281.078|  3.480.000
x 1-2 570.869| 361.445 69.908| 13.531| 38.713 209.424)  2.180.000
2 23 353.942) 23512 17.485)  2.087| 9.881 330.431)  1.460.000
S 3-4 124.390 2598 216, 1549 228 121.792 435.000
>4 7.8% 435 7 0f 0 7.459 45,000

Tong |3.011.868| 1.121.644| 422,997 376.620| 449.782 | 1.890.224| 13.100.000 9,89
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Bang 4.35: Dién tich va s6 dan anh huéng ngap lut clia trén lii 16n 6 Dong
bang song Ciru Long tuang tng véi kich ban A2 /19/ (tiép theo)

Dién tich dat bi ngép (ha) Mitc bién

L. . v .. | dditong

Thei | D9S3 Dsts | pst | . , Datnong Sodanbi | o tich
Ky | "9 . . . |Datthiy| nghiép-| . .. |anhhuéng | -
y Tong | vacong | ndng ) . .| Datkhac -\~ | Ngap so voi
(m) " .. | san |thdysan (nguroi) b ki né
nghiép | nghiép p thai ky nen

<05 | 1.028.156] 357.500] 171.174 267.076 165109 | 670.656| ~ 4.300.000
05-11{ 901.002 372.096| 143.246| 111.642| 217.766 | 528.907|  4.350.000
12 692.562 422611 86.964| 36.141) 72.639 269.951  3.040.000
23 388.906) 261.692) 49334 7.772) 22.719 127.214)  1.660.000
34 197.562) 144.462) 16.013| 1482 6.714 53.100 677.000
>4 11.219 5415 1.673 0 1 5.804 61.000
Tong |3.219.407| 1.563.775| 468.404) 424.113| 484.947 | 1.655.632| 14.100.000 17,5

2030-2039

<05 847.654)  260.893) 133.946| 248.593| 118.967 586.761  3.220.000
05-1 | 1.144.046| 413.549| 178.983| 211.373| 232.520 | 730.497|  4.900.000
12 923.021)  574.444) 135748 72.610| 139.739 | 348577  4.650.000
23 387.695 257.632) 43.894| 4455 25.49%4 130.062|  1.680.000
3-4 200696 132.985| 15.728]  1.947 5.508 67.712 710.000
>4 11.290 4746 1.759 0 4 6.544 63.000
Téng |3.514.403|1.644.250| 515.058 538.978| 522.272 | 1.870.153| 15.200.000 28,2

2040-2049
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Bang 4.36: Dién tich va s6 dan anh huéng ngap lut ctia trén lii 16n 6 Dong
bang sdéng Citu Long tueng ting véi kich ban B2 /19 /

Dién tich dat bi ngap (ha) Mitc bién
Thai | 22531 by | o | |Ditnong sidini | g8
ky "(?:)p Tong | vacing | nong |PaTRGY nONiED- o | anhRUg L o v
nghiép | nghigp | 4" | thiy sdn (98 | i ky néin
két hap (%)
<05 | 1210551 474885 197.069| 218073 48239 | 735666  4010.000
05-1 | 510763 242175 69921 45263 108718 | 268588 2710.000
12 | swsn wew| 69122 1726 40451 | 196930 2160000
S| 23 | 3sus| 25040 @219 s 21589 | 114725 1480000
34| o s sew| 1052 280 | 201 43200
s | e8] s e o o 429 400
Téng |2.740.919|1.391.506] 387.196| 286.906| 421.247 | 1.349.413| 10.800.000 0
<05 | 138339 460831 200799 26731 237730 | 882561 5250000
05-1| 595224 320113 100535 82009 142626 | 275111 350000
o | 12 | sesw 37760 744 wem| 4279 | t6ssd0] 2450000
S 03 | w6 e aan| 2w 725 | 117000 1490000
ST 34 | mes| ol osn 14n) 308 | nmg) 40000
st | 1w 3en| 1| 0 o 4295 44000
Téng |2.961.673|1.492.146] 429.691) 374059 451.898 | 1.469.526| 13.200.000 8,05
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Bang 4.36: Dién tich va s6 dan anh huéng ngap lut clia trén lii 16n 6 Dong
bang song Ciru Long tuang tng véi kich ban B2 /19/ (tiép theo)

Dién tich dat bi ngap (ha) Muic bién
L . . .. . | dditong
Thei| D052 pity | bat | . Datnong Sodanbl | on i
.| ngdp |, o " |Datthiy| nghiép- | . .. . |anhhudng |
ky Tong | vacong | ndng : . *% | Datkhac < | Ngap sovol
(m) o .» | san | thdysan (nguei) | =
nghiép | nghiép . thdi ky nén

két hop %)

<05 | 1.162.840] 418.291) 193.174 279.549| 199.598 | 744.549)  4.810.000
05-1 | 884471| 378.653| 132.624| 105.498 199.057 505.818|  4.360.000
12 651902  412.013) 82799 35.576| 57.565 239.890,  2.730.000
23 369.154| 251283 43.204)  4.649) 22.708 117.871)  1.550.000
34 129.021) 92385 10.024|  1.549| 3398 36.636 497.000
>4 8.195 37400 1.209 0 0 4.456 46.000
Téng |3.205.585| 1.556.364| 463.034 426.821| 482.327 | 1.649.220| 14.000.000 16,9
<05 822728 271111 141.018] 250.801| 125.808 |  551.616  3.420.000
05-1 | 1.119.506| 422.545| 181.854| 212.146| 248.221 696.961|  5.120.000
12 991.947)  539.448) 124.261| 69340 117.126 |  452.500)  4.160.000
23 381317 259308 49.895|  7.792) 25.200 122.009]  1.670.000
34 187.069| 143318 16.446)  1.928| 6.630 43.751 710.000
>4 11.182 5495 1.683 0 1 5.687 60.000
Téng |3.513.749) 1.641.224| 515.157 542.006| 522.986 | 1.872.524| 15.100.000 28,2

2030-2039

2040-2049
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4.5.6. Tac déng chia bién doi khi hau dén xam nhap man

Theo du bao, nudc bién dang trung binh khoang 30 cm vao nim
2050 va 75 cm vao nam 2100 két hop véi dong chay kiét phia
thuong luu ngdy cang giam s& lam cho man tir bién xam nhép sau
vao trong dét lién. Tac dong cua bién d6i khi hau va nudc bién
dang dén xam nhiap man ¢ ha luu cac hé théng song dugc danh
gia trén co so tinh toan bang mo hinh thuy luc véi bién trén 1a
lwu lugng trung binh thang kiét nht cta timg giai doan 20 nam,
cing v6i nude bién dang twong Ung tai cac cira séng. Trong cac
bang 4.37 - 4.40 dua ra chiéu dai xAm nhédp caa d6 man 1%o va
4%o tuong tng véi cac cap muc nudc bién dang va kich ban A2
va B2 vio cac thoi ky twong lai ¢ ha luu cac hé thong song. Trong
hai bang 4.41 va 4.42 dua ra dién tich (theo ban dd quy hoach sir
dung dat dén nam 2010) va dan sé chiu anh hudéng cua xaAm nhap
man ung véi d0 man 16n hon 1%o va 4%eo .

Ttr két qua tinh toan cho thay, dudi tic dong cta nudc bién dang
va thay d6i ngudn nude & thuong luu do BDKH, ¢ ha luu cac hé
théng song Hong - Thai Binh, Pong Nai va PBSCL, min xam
nhap vao dat lién sau hon. Vao cudi thé ky 21, chiéu sdu xdm
nhap tng v6i d6 man 1% co thé ting 18n trén 20 km trén cac song
song Pong Nai, song Tién, song Hau, xap xi 10 km trén song Thai
Binh.

Dac biét, § PBSCL trong 50 nam tdi, dién tich xdm nhap man
trén 4 g/l chiém 45% dién tich toan PBSCL, tang gan 400.000 ha
so voi trung binh thoi ky 1990-1999. Vung chiu anh hudng ctua
d6 mian trén 1g/l chiém khoang 60% tich tu nhién, ting khoang
450.000 ha so v6i hién nay. Gan 4/5 dién tich ving ban déo Ca
Mau bi man xam nhép (ngoai trur phﬁn dién tich Tay song Hau).
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Toan bd dién tich cac du 4&n Go Cdng, Bdo Pinh, Bic Bén Tre,
M¢ Cay, Nam Mang Thit, Tiép Nhit... bi man bao boc va xam
nhap. Ranh gi¢i min 1 g/l trén séng Tién nam & phia thuong luu
TP.Vinh Long 3 km (cao hon hién nay 9,5 km) va trén song Hau
cao hon hién nay 8,5 km. Ranh gi¢i man 4 g/l trén séng Tién cao
hon hién nay 9 km va trén song Hau cach TP. Can Tho 1 km (cao
hon hién nay 8 km). Ngoai cac thanh phd/ thi x3 Bén Ltrc, Tan
An, Bén Tre, Tra Vinh, S6c Trang, Bac Liéu, Ca Mau, Rach Gia,
Ha Tién, s& thém M§ Tho, Vinh Long va Can Tho bi 4nh huéng
do man xam nhép sau hon.

Céc hinh 4.40, 4.41 va 4.42 tuong ng 13 so do dang tri d6 min
1%o va 4%o trong cac thoi ky twong lai tmg vai kich ban B2 & dong
bang song Hong - Thai Binh, ha luu hé thng song Pong Nai va
DBSCL.
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Bang 4.41: Dién tich dat va s6 dan bi anh huéng man c6 d6 man tir 1%o tré Ién
6 ha luu cac hé thang song /19/

Dién tich dat bi anh huéng ing véi 0 man >1%o (ha) S dan
trong viing

He

ting \* Thily [0r9 Datcng Bathiysinid Cpgg o

song n gL ¥a thay san két hop nghiép  huéng (106
tich dato nong nghiép ’ ngudi)

Nén 1980-1999 316.611  60.357 10.070 144100 3,426

% 2020-2039 338510  65.695 10.190 157.700 3,682

-,¥_=?’ A2 2040-2059 353.404  68.767 10.280 166.800 3,854

‘§ 2080-2099 378.151  73.462 10.440 181.600 4,130

:/é': 2020-2039 334.834  65.652 10.170 155.400 3,639

B2 2040-2059 349.465  68.106 10.260 164.400 3,809

2080-2099 373.951  72.639 10.410 179.000 4,081

Nén 1980-1999 411713 90.990 3100,0 190.000 5701

2020-2039 426.612  97.250 3103,0 198.000 6,201

s A2 2040-2059 447.413  106.200 3151,0 208.400 6,757

g 2080-2099 485.965  118.300 3473,0 321.200 7,410

;,é.: 2020-2039 423361 95.260 3103,0 195.900 6,034

B2 2040-2059 442.256 103.600 3103,0 205.600 6,642

2080-2099 478.431  115.000 3.410 226.800 7,286

Nén 1985-2000 2.068.000 312.300 181.400 759.300 8,415

2010-2019 2.194.000  332.200 207.500 825.800 8,941

2 A2 2020-2039 2.323.000  352.600 238.000 889.500 9,485

% 2040- 2059 2.524.100 ~ 387.700 293.700 987.200 10,395

;,é-: 2010-2019 2.153.000 ~ 325.300 199.300 801.100 8,760

B2 2020-2039 2.243.200  339.200 218.200 849.900 9,151

2040 - 2059 2.426.300  372.600 266.300 939.800 9,949
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Bang 4.42: Dién tich dat va s6 dan bi anh huéng man c6 d6 man tir 4%o tré Ién
6 ha luu cac hé thong song /19/

Dién tich dat bi anh huéng ting véi d0 man >1%o (ha)  So dan
trong ving

Hé

thing " Thaly o9 Datdng Bitihiysinid pgn ggnn

song ién  nghiépva. thiy san ket hop nghiép  hudng (106
tich dato ndng nghiép : ngudi)

Nén 1980-1999 269.806  50.347 9.308 113.400 2,873

E 2020-2039 286.947  54.730 9.969 123.900 3,089

g A2 2040-2059 289.730  55.361 9.188 127.700 3135

§ 2080-2099 322245  62.185 10.140 146.700 3,488

:/é': 2020-2039 283412 53.781 9.943 121.700 3,045

B2 2040-2059 295.660  56.784 10.020 129.300 3,191

2080-2099 318.908  61.480 10.120 146.600 3,450

Nén 1980-1999 317.067  56.170 2315 143.600 2318

2020-2039 325266  59.990 2315 146.700 2,578

s A2 2040-2059 336762  64.620 2344 152.400 2,968

§ 2080-2099 373.445  75.750 2715 170.600 4,251

g 2020-2039 322718 58.940 2315 146.200 2,518

B2 2040-2059 332484  62.960 2316 150.700 2,852

2080-2099 353.014  69.660 2461 160.600 3,583

Nén  1985-2000 1.412.000  215.900 667.940 443.300 5,456

2010-2019 1.528.100  233.900 696.150 509.700 6,089

2 A2 2020-2039 1.605.200 ~ 254.700 729.800 576.300 6,743

% 2040- 2059 1.851.200 = 282.300 778.400 665.900 7,703

g 2010-2019 1.489.200 ~ 228.400 687.780 437.400 5,860

B2 2020-2039 1.574.300  241.000 705.400 535.000 6,342

2040-2059 1.795.300  275.900 763.200 640.200 7417
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AWRQ (%)
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Thay d6i nhu cu nuéc twéi, tinh theo dién tich twéi b
kich ban B2

—e— Hong-Thai Binh

—8—Ca

—a— Thu Bon
Ba

—%— Ddng Nai

1980-1999 2020-2039 2040-2059 2060-2079
Thoi ky

Thav di nhu ciu nwéc twéi. tinh theo dién tich twéi auv
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Bang 4.43: Nhu cau nuéc tudi trong cac théi ky tuong lai tuong ing véi hai kich
ban B2 va A2 trong cac hé théng séng /19 /

Kichban .. . Nhu cdu tugi trong luu vuc song (109m3/ném)
phat  NRBAN ey ) _—
trién BDKH Hong-ThaiBinh (@  ThuBon Ba  DongNai
Nén  1980-1999 9,04 1,15 0757 0,403 5,90
2020-2039 9,18 1,165 0915 0,403 7,40
o 2040-2059 943 1175 0964 0430 8,1
g n 2060-2079 975 1,184 1014 0457 8,98
E 2080-2099 1005 1,19 1,057 0483 10,10
g Nén  1980-1999 9,04 1156 0757 0,403 5,90
é 2020-2039 918 1,065 0862 0,403 7,01
g 5 2040-2059 945 1,075 0908 0426 7,62
2060-2079 970 1,18 0912 0444 8,23
2080-2099 988 1,94 0944 0459 9,01
- Nén  1980-1999 1,2 1307 0795 0,802 5,60
% 2020-2039 11,59 1318 0918 0846 6,95
= 2040-2059 1,86 1329 0967  08% 7,63
_'=§' " 2060-2079 1224 1339 1,001 095 8,48
E: 2080-2099 12,59 1351 1,069 1,006 9,52
g Nén  1980-1999 1,26 1307 0795 0,802 5,60
é 2020-2039 1,59 1317 0877 0840 6,50
E 5 2040-2059 1,88 1328 0926  08% 7,02
2060-2079 12,18 1337 0969 0934 7,65

2080-2099 12,40 1,349 1,005 0,965 8,27




225

Thay ddi nhu ciu nuéce tudi, tinh theo dién tich twéi hién trang,

kich bin B2
60 :
—&— Hong-Thai Binh
01 e
3 401 —&— Thu Bon
< Ba
g 30 1 +Df)ng Nai /
< 20 4 i
10 4
0 T T
1980-1999 2020-2039 2040-2059 2060-2079 2080-2099
Théi ky
Thay ddi nhu chu mrée twéi, tinh theo dién tich twéi quy hoach 2020,
kich ban B2
60
—&— Hong-Thai Binh
50 1 ——Ca
—_ —a&— Thu Bon
3 40+
< Ba
g 30 4 —¥—Ddng Nai
z
] 20 4
10 4
B = —m
0 - . : T

2040-2059 2060-2079 2080-2099

Thoi ky

1980-1999 2020-2039

Hinh 4.43: Mirc bién d6i ciia nhu cau nudc tudi trong cac thoi ky tuong lai
ung voi hai kich ban A2 va B2 trong cac luu vuc song /19/
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Bang 4.44: Nhu cau nudc tudi trong cac thai ky tuong lai tuong ting véi hai
kich ban B2 va A2 6 Dong bang song Ciru Long / 19/

Nhu cau nudc tudi ing véi cdc | Miic bién d6i ciia nhu cau nuéc
Thai ky kich ban (ti m3/nam) tuadi (%)
A2 B2 A2 B2

1991-2000 18,94 18,94 0 0
2010-2019 19,50 19,36 2,94 2,18
2020-2029 20,44 20,30 793 117
2030-2039 21,69 21,51 14,50 13,58
2040-2049 22,42 22,33 18,35 17,87

20

18

16 - ——A2

144 | —=—B2

AWRQ (%)
=

8
6
4
2
0 -
1991-2000 2010-2019 2020-2029 2030-2039 2040-2049
Period

Hinh 4.44: Bién d6i cia nhu cau nudc tudi 6 Dong bang song Ciru Long /19/



227

Bang4.45:Cachd chirathiydiénlén davasé dugcxay dungtrong cacluuvicsong

Luu vuc song Ho chita thiy dién

Hong - Thdi Binh | Hoa Binh, Son La, Lai Chau, Tuyén Quang, Thac Ba

@ Ban Vé, Ban Mong, Thac Mudi, Ngan Truoi, Khe B4
Ba Song Ba Ha, Song Hinh, Krong H'Nang, An Khé -Kanak, Auyn Ha
Thu Bon AVuong, song Bung 2, song Bung 4, Dak My 4 bdc 1va song Tranh 2
Déna Nai Tri An, Thac Ma, Da Nhim, Ham Thuén, Can Don, Srock Phu Miéng, Dai Ninh, Bdng
g Nai 2, Ddng Nai 3, Dong Nai 4, Dong Nai 5, Dong Nai 6
8
§ Z | Iggng- ThéiBinh | Kich ban le § 6 Iggng- Thai Binh | Kich ban A2|
@ —aA— Thu Bdn @ —aA— Thu Bdn
2 4 Ba 2 4 Ba
= —%— Ddng Nai 2 —%— Ddng Nai
25 2 2]
= -
@ 0 204
S 5| S 2]
'(;g 'gg
S 41 84 \\f
3 = s
g -6 ‘ ‘ ‘ g6 ‘ ‘ ‘
= 1980-1999 2020-2039 2040-2059 2080-2099 = 1980-1999 2020-2039 2040-2059 2080-2099
Thoi ky Thei ky

Hinh 4.45: Bién d6i cta tong cong suat phat dién trung binh trong trén cac
luu vyc song /19/
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Bang 4.46:Tong cong suat phat dién trung binh nam clia cac nha may thay
dién trong cac thai ky tuang lai thich ting véi hai kich ban A2 va B2 trong cac
luu vuc song (MW) /19/

(6ng suat phat dién qua cac thai ky Thay ddi clia cong sudt phét dién,

. (MW), Kich ban B2, AN (%)
Luu vuc song

1980- | 2020- | 2040- | 2080- | 1980- [ 2020- [ 2040- | 2080-
1999 | 2039 [ 2059 | 2099 | 1999 | 2039 | 2059 | 2099

Hong-Thai Binh | 2.586 | 2.592 | 2.595 | 2.600 0 023 | 035 | 054

€ 143 145 147 151 0 140 | 280 | 559
Thu Bon 296 | 2415 | 240 37 0 325 | 385 | 505
Ba 211 205 204 200 0 2,56 | -304 | -494
Dong Nai 514 503 500 493 0 214 | <272 | -409

(6ng sudt phat dién qua cac thai ky Thay doi ctia cong sudt phat dién,
(MW), Kich ban A2, AN (%)

1980- | 2020- | 2040- | 2080- | 1980- [ 2020- | 2040- | 2080-
1999 | 2039 [ 2059 | 2099 | 1999 | 2039 | 2059 [ 2099

Hong-ThdiBinh | 2.586 [ 2.594 | 2.597 | 2.604 0 0,31 043 | 070

Luu vyc song

€ 144 146 149 153 0 139 | 347 | 625
Thu Bon 296 | 2415 | 240 237 0 325 | 385 [ 505
Ba 211 205 204 199 0 2,01 | 2318 [ 555
Dong Nai 514 502 499 491 0 233 | <292 | 447
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4.6.2. Tac ddng cua bién déi khi hau dén san lugng thay
dién

Tac dong cua bién d6i khi hau dén san lugng thuy dién da duogc

danh gia trén co sé cac hd chaa thuy dién 16n da va dang duoc

xay dung trong cac luu vuc song va dua vao tong so do quy hoach

dién 6 da dugc Chinh phu phé duyét. Trong bang 4.45 dua ra mdt

s6 ho chua thity dién 16n trén cac luu vuc duoc dua vao tinh toan.

Nhu trén di néu, dudi tac dong cta bién d6i khi hau, dong chay
trong song s& bién ddi va do d6 dan dén san luong dién cia cac
nha may thuy dién cling s€ bi anh hudng (tor dudi day dién duoc
hiéu 1a thuy dién). Trén luu vuc song Hong - Thai Binh va song
Ca, theo xu thé tang 1én cta dong chay, lwvong dién phat ra trung
binh nim ting 1én, nhung rd nhat 13 trén song Ca, ting gan 3%
vao gitra thé ky 21. Cac luu vuc sdng con lai, dién lugng trung
binh nim c6 xu thé giam dan, khoang 3% vao gitta thé ky 21 va
giam nhiéu nhat khong dén 6% vao cudi thé ky 21 (bang 4.46,
hinh 4.45). Dién lugng giam trén cac luu vuc song Thu Bén, Ba,
va Pong Nai cht yéu 1a do dong chay trong 9 thang mua can giam
manh, trong khi d6, 3 thiang mua lii cong suat phat khong ting
nhiéu (bang 4.47)
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CHUONG 5:

BIEN PHAP THICH UNG
VOI BIEN bOI KHI HAU
TRONG LINH VUC
TAINGUYEN NUGC
O VIET NAM

233
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5.1.CG SG KHOA HOC CUA XAY DUNG CHIEN LUGC UNG
PHO VGI BIEN POI KHi HAU TRONG LINH VUC TAI
NGUYEN NUGC

5.1.1.Khai niém

Bién doi khi hau da, dang va sé tac dong dén moi truong tu nhién,
cac linh vyc kinh té x4 hoi va tat ca moi ngudi trong cac qudc gia
trén Trai dat. Cho nén, bién d6i khi hau 1a van dé kinh té va chinh
tri trong tdm cua thé ky 21.

Bién d6i khi hau (Climate Change - CC) va dao dong khi hau (Cli-
mate Variability - CV) dugc coi 1a mot trong nhiing thach thuc
16n nhat trong tuong lai trén toan thé gidi véi quy mo ving dia ly
va tit ca cac nganh kinh té. Chinh vi thé, img pho voi bién doi khi
hau 1a mdi quan tAm hang du cta nhan loai. V& tng pho véi bién
d6i khi hau da dugc dé cap trong mot s6 tai liéu. Diéu 10 (article)
cua Nghi dinh thu Kyoto UNFCCC, 1997) da chi rd “nhiing bén
tham gia cam két xuc tién va tao diéu kién cong nghé tng phod
v6i bién ddi khi hau”. Ung pho (Respond) véi bién dbi khi hau
1a cac hoat dong cua con ngudi nham thich ing va giam nhe tac
dong bat lgi ciia bién ddi khi hau. Thich ung (Adaptation) véi
bién d6i khi hau 1a sy diéu chinh hé thdng tu nhién va con nguoi
nham giam nhiing tac dong bét loi ciia khi hau (dao dong khi hau
(Climate Variability) va bién d6i khi hau (Climate Change) dang
va s& xay ra d6i v6i kinh té xa hoi, méi trudong tu nhién, tan dung
nhiing co hoi thuén lgi ma khi khi hau cé thé mang lai. Thich tng
conghia la diéu chinh hodc thu dong hodc phan ung tich cuc, hodc
dé phong truée nham 1am giam thiéu nhitng hau qua ciia bién doi
khi hau. Thich iing voi bién d6i khi hau cin dugc dién ra trong cac
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hé théng tu nhién va kinh té - xa hoi.

Chién lugc thich tng voi bién d6i khi hau 1a mot ké hoach hanh
dong, bao gdom tap hop cac chinh sach va bién phap véi muc tiéu
chung 13 tmg pho va giam thiéu tinh dé bi ton thuong, giam tac
dong bat lgi va khai thac tac dong c6 loi ctia bién d6i khi hau.

La mot trong nhitng nudc trén thé gidi sé chiu tac dong nang né
nhat cta bién d6i khi hau va nudc bién dang, Viét Nam coi viéc
g phé véi bién doi khi hau va nuée bién dang 1a mot nhiém vu
trong tAm hang dau dé phat trién bén viing kinh té xi hoi.

Mot trong nhitng nganh co thé chiu tic dong nghiém trong cia
bién d6i khi hau 1a tai nguyén nudc, nhat 13 tai nguyén nudc mua
va tai nguyén nudc mat (nudc ngot) trong cac luu vuc song 1on.
Chinh vi thé, cac nha hoach dinh chinh sach, quy hoach va quan
ly nuGe can phai xét dén kha niang tic dong cta bién doi khi hau
dén cac hé thdng ngudn nudc. Can phai cé cac phuong phép, cic
cong cu dé mo hinh héa nhitng tac dong ctia bién doi khi hau va
thir nghiém cac giai phap thich mg nham quan 1y c6 hiéu qua cac
hé théng ngudn nudce trong diéu kién chiu tac dong cua bién ddi
khi hau.

Van dé thich tmg véi bién d6i khi hau khong phai 12 méi mé.
Trong lich str, loai ngudi di timg tmg pho v6i nhitng thay ddi cua
khi hau, nhu ddp dé phong chdng 1, thay d6i gidng va co cu cay
tréng, vat nudi, lich thoi vy, ap dung cong nghé tudi tién tién dé
tiét kiém va nang cao hiéu qua str dung nudc, dao giéng dé lay
nudc cho an udng va tudi rudng, chung séng véi lii bio nhu dip
dé bao, bd bao, quy hoach lai cac khu din cu & cic ving dong
bang va ven bién thudng xuyén bi ngip lut va dong bio, 1t quét
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& mién nui...

5.1.2. Mot s6 tai liéu hién cé lién quan dén xay dung chién
lugc thich tng véi bién déi khi hau trong linh vuc tai
nguyén nudc & Viét Nam

Ung phé véi bién d6i khi hau da dugc néu trong Chuong trinh
Muc tiéu qudc gia tng phé véi bién doi khi hau nhur sau:

« Céc nhiém vy Gng pho v6i bién d6i khi hau phai dugc thé
hién trong cac chién lugc, chuong trinh, quy hoach, ké hoach
phat trién cia cac nganh, cac dia phuong, dugc thé ché hoa
bang cic van ban quy pham phap luat va dugc quan triét
trong t6 chire thue hién (diém 4, tiéu muc Quan diém - trang
4)

« Muyc tiéu chién lugc cua Chuong trinh 13 danh gia dugc muc
d6 tac dong cua bién doi khi hau dbi vé6i cac linh vuc, nganh
va dia phuong trong ting giai doan va xay dung duogc ké
hoanh hanh dong c6 tinh kha thi dé ing phé hiéu qua véi bién
d6i khi hau cho tirng giai doan ngén han va dai han nhim dam
bao sy phat trién bén viing cua dat nudc, tan dung cac co hoi
phat trién theo hudng cac-bon thap va tham gia cung cong
déng quéc té trong nd luc giam nhe bién doi khi hau, bao vé
hé thdng khi hau trai dat (Muc tiéu tong quat - trang 5)

« Tich hop van d& bién d6i khi hau vao cac chién luge, quy
hoach, ké hoach phat trién kinh té - x3 hoi, phat trién nganh
va dia phuong (Muc tiéu cu thé - trang 5)

* Ra soat hé¢ théng phap luat, chinh sach hi¢n hanh, danh gia
mirc d6 quan tAm dén yéu té bién d6i khi hau trong cac vin
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ban phap luat va chinh sach cua Nha nuéc. Xay dung, bd
sung, hoan chinh hé thdng vin ban qui pham phép luat, cac
co ché chinh sach dam bao cac co sd phap 1y dé trién khai cac
hoat dong ung phé vai bién ddi khi hau (Nhiém vu 4 - trang
7)

« Cac co ché, chinh sach vu tién vé ing pho véi bién ddi khi
hau duoc thé hién va léng ghép trong cac chién Iwgc va chinh
sach phat trién KT-XH, phong chdng thién tai, str dung hop
1y tai nguyén thién nhién va bao vé moi trudng ctia qudc gia
(trang 28)

Céc giai phap Gmg pho voi bién d6i khi hau dugc dé cap nhu sau:
Trén co s& két qua danh gia tac dong cua bién ddi khi hau va kha
ning ton thuong do bién d6i khi hau ddi véi cac linh vuc / nganh
va dia phuong, xay dung va lgya chon cac gidi phap ung pho véi
bién d6i khi hau.

Bién d6i khi hau anh huéng manh téi tai nguyén nude trén moi
phuong dién. Nhitng bién dong cia tai nguyén nude s& anh huong
t6i cac linh vuc lién quan: 1am thay d6i trong khai thac, str dung
va quan 1y tai nguyén nude, diéu chinh, thay doi cac chinh sach,
luat phap lién quan dén tai nguyén nudc...

Dé han ché ti da nhitng tac dong do bién ddi khi hau va bién doi
cla tai nguyén nudc giy ra d6i v6i con ngudi ciing nhu ddi véi
qué trinh phat trién kinh té-x3 hoi & Viét Nam, hai hoat dong thich
ung va giam nhe tac dong cua bién d6i khi hau can duge thyuc hién
ddng thoi.

Dbi voi viéc giam thiéu phat thai khi nha kinh trong cac hoat dong
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lién quan dén tai nguyén nudc, can phoi hop dong bd gitra cac
chinh sach vé tai nguyén nudc va vi¢c thuc hién cac hoat dong
chong that thodt nudc, st dung nudc tiét kiém.

Céc phuong an sir dung nuée tiét kiém, hiéu qua duoc dé xuit voi
Viét Nam (hinh 5.1) nhu sau:

- Giam thiéu ty 18 that thoat nudc: hién nay, ty 18 that thoat
nudc ¢ Viét Nam kha cao, trung binh khoang 25%. V61 mic
tiéu thy nudc nam 2006 tai Viét Nam vao khoang 60 ty m3/
niam, néu budc dau giam ty 1¢ that thoat nuéc xudng 10%
nam 2010 thi s& tiét kiém dugc khoang 19 ty m3 nudc mdi
nim, do vay lugng phét thai khi nha kinh mdi nim tinh theo
CO2 twong duong sé& dugc giam dang ké do giam ning luong
tiéu thu trong cac tram cap nudc va trong cac nha may xu ly
nudc thai;.

- Nghién ciru phat trién cac k¥ thuat sir dung ning luong mat
troi thay cho viée st dung nang luong dién dun néng nudc,
tiét kiém kha 16n luong ning luong dién va gas va do d6 giam
duoc luong phat thai khi nha kinh. Ngoai ra, con can nghién
ctru, str dung nang luong gid, ning luong thuy tridu;

- Str dung ning lugng tao ra tir ngudn khi sinh hoc: Trong giai
doan hién nay, Viét Nam la nudc ndng nghiép, trong d6 cac
khi sinh hoc sinh ra tir hoat dong chan nudi gia suc, gia cAm
rat phong pht ¢6 thé dung 1am khi dbt trong cac nha may xir
1y nude thai. Bén canh d6, ngudn khi Metan phét ra tir qua
trinh xtr 1y ky khi tai cac nha may xu 1y nudc thai c6 thé duoc
chuyén dbi thanh ngudn ning lugng cung cap cho chinh céac
nha may d6 dé giam ning luong tiéu thy.
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- Tiét kiém nuéc tudi trong nong nghiép: Nudc ding trong
ndéng nghiép cuia Viét Nam van con chiém ty 1& kha cao (tir
70%-85% téng lugng nude st dung), boi vay, néu tinh hiéu
ich kinh té thi loi nhuan do nuégc mang lai chua cao. Can
nghién ctru cac ki thuat tudi di d6i voi cai tao dat dé giam
thiéu luong nude cap cho tudi.

- Tang cuong tai str dung nude: Can phdi hop véi muc dich va
d6i tuong st dung nude dé giam thiéu lwong nude cép, tir do
giam dugc nang lugng ti€u thu trong viéc cép nudce, lam sach
nudc va xu ly nude thai.

Trong qué trinh xdy dung Chién luoc thich ing véi bién d6i khi
hau cho luu vuc song hay mot dia phwong nao d6 can dya vao
Chién luoc tong thé vé bién doi khi hau va nudc bién dang va
Chuong trinh hanh dong quéc gia vé bién doi khi hau va nuée
bién dang, Khung huéng dan xiy dung ké hoach hanh dong tng
ph6 vai bién d6i khi hau cho cac Bo, Nganh, dia phuong ciia Bo
Tai nguyén va Méi trudng (ndm 2009) va can dugc tich hop voi
dinh huéng chién lugc phat trién bén vimng, cac chién lugc va ké
hoach quéc gia vé phat trién kinh té - xa hoi, trong d6 dic biét
cht ¥ toi Chién luoc qubc gia vé phong, chéng va giam nhe thién
tai; Chién lugc phat trién nang lugng qubc gia; Chién lugc qubc
gia vé tai nguyén nudc; Chién luge qudc gia vé cap nude sach va
vé sinh méi trudng ndng thon va Chién luoc Bao vé méi trudng
quéc gia
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Day manh tinh chli déng trong
phong chdng thién tai va cac tac
hai do nwéc gay ra

- Téing cwomg, phat trién hé théng canh bao
thién tai

- Tang cwémg, phat trién hé théng quan Iy 1

- Hinh thanh cac khu dinh cw an toan cho
nhén dan vung 10

- Cht déng chdng han: tang cwong. phat trién
hé théng thiy loi. trir nuwéc trong mua mwa dé
dam bédo cAp nwoc trong muia khd

Thich ¢ng va
giam thiéu tac
hai ctia BDKH
trong linh vue
TNN

-

Tang cwdng cong tac quan ly tai
nguyén nwéc

—

- Hoan thién cac van ban QPPL v& TNN, dap
(rng dugc cac thay ddi trong linh vire TNN

- By manh phat trién cac cong nghé hoa hoc
hién dai phuc vu ¢dng tac quan ly TNN

- Quan Iy tdng hgp TNN theo LVS; chu trong
cOng tac quy hoach tai nguyén nwoc, quan ly
chat ché cac hoat dong khai thdc, st dung
nuoc

- Quan Iy nude trén quan didm nude viva 13 tai
nguyén quy gia. vira 13 vat thé kinh té can st
dung hop ly, c6 hiéu qua cao

- Tang cwong dau tw tai chinh cho finh vuc
TNN

Thay déi hinh thirc va quy md
khai thac, st dung nwéc; hai hoa
gitta nhu cau st dung, kha nang
khai thac nuéc va cac i ich vé

- Da dang héa cac hinh thirc khai thac, st
dung nwoc dé tan dung tdi da ngudn nudc

- Phat trién hinh thirc khai thac nuéc tap trung
vai quy md lon

- Khai thac bén vitng cac loai ngubn nugc; sk

méi trwong dung nwoc tiét kiem
- Tiét kiem nuoc = Tiét kiém nang luong +
gidm thiéu lwong nuéc thai = Gidm thidu phat
2idm thidi nhat thai KNK trana thai KNK théng qua cac hoat dong xi¥ Iy nirde
(CHeH Hile plask daek trong
cac hoat dong lién quan t61 TNN thigu phat thai KNK thong qua tang

cwong cac chinh sach vé nwéc (hoat dong
bao vé va quan TNN)

Nang cao nhan thirc cdng dong
vé van dé BDKH va tac dong cla
né dén con nguwdi, dén strc khoe
cdng dong, dén tai nguyén nwoc

va méi trrong
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5.1.3. Vé chién lugc va cac bién phap thich tng véi bién doi
khi hau trong linh vuc tai nguyén nudc

Chién lugc va cac bién phap thich Gmg voi bién doi khi hau la
can thiét dé giam nhe cac tac dong co hai va lam gia ting nhimng
tac dong co loi do bién ddi khi hau gay nén. V& ban chat, cac hé
thng tu nhién ndi chung va cta chinh con ngudi néi riéng - trong
qua trinh tién héa ctia minh - ciing da c6 nhiing kha ning tu thich
nghi v6i nhitng thay doi trong diéu kién séng v6i moi trudng xung
quanh. Tuy nhién, kha ning ty thich nghi nay cé thé duoc phat
huy hoac bi han ché con tuy thude vao nhiéu yéu td, dac biét la
trong diéu kién khoa hoc - cong nghé va mirc song phat trién cao
nhu hién nay.

IPCC d4 trién khai dy an vé “Bién d6i khi hau trong céc luu
vuc song ddi chimg” - ADAPT, nham xay dung chién lugc
thich ing v&i bién d6i khi hau cho céc linh vyc tai nguyén
nudc, luong thye va moéi truong. Bay luu vuc song 16n trén
thé gidi duoc lya chon dé nghién ctru la: Mé Cong (vang
Pong Nam chau A), Rhine (Tdy chau Au), Sacramento (
nudc My), Syr Darya (Trung A), Volta (Ghan), Walawe (Sri
Lanka) va Zayandeh (Iran)...

Muc tiéu chinh ctiia Du an ADAPT 1a phat trién phuong phap
luan xay dung chién lugce thich ung voi bién ddi khi hau cho
cac luu vuc song - AMR.

Khung thich tng véi bién ddi khi hau cho quan 1y tai nguyén
nude cac luu vyc song gdm 5 van dé dudi day: /29 /

« Xay dung kich ban thich tng véi bién doi khi hau cho luu



242

vuc séng, nhu vé phat trién kinh té xa hoi, dy bao bién d6i
khi hau va dao dong khi hau trong luu vuc song.

Lya chon mét bd mo hinh c6 kha nang mé phong thiy van
va san xuét luong thyc trén pham vi luu vyc hay dong ruong.

Dénh gia tac dong cua bién d6i khi hau va dao dong khi hau
dén quan 1y tai nguyén nude bang cach so sanh giira két qua
mo phong trong twong lai v6i giai doan nén véi viée xem xét
vé moi trudng va an ninh luong thyc.

Xéc dinh cac chién lugc thich img cho cdc nha quan ly tai
nguyén nudc.

Danh gia hi¢u qua cia cac chién lugc thich tng .

Khi xay dyng chién lugc thich ing v&i bién d6i khi hau cho
Iru vuc song can 1am rd 4 van dé 1a: (1) Ai hodc thich tng cai
gi?;(2) Thich Gmg cho cai gi?; (3) Thich tng s& xay ra nhu thé
nao? (4). Lam thé nao dé thich ung t6t? Trong hinh 5.2 dua
ra cac thanh phan trong qua trinh x4y dung chién luoc thich
g vé&i bién doi khi hau cho luu vuc song.

Trude tién can 1am rd: Ai thich Gmg hodc thich Gng cai gi ?
La ca nhan hay cong déng, mot ving hay mot qudc gia?. Can
lam r6 hé théng va dic diém cua hé théng. Do 1a tinh nhay
cam, tinh d& bj rui ro, tinh d& bi méc phai, pham vi dbi pho,
murc do nguy hiém, kha nang thich Ung, tinh on dinh, tinh
hdi phuc, tinh linh hoat. Mot sb dic tinh cua hé thong thudng
duoc xem xét 1a tinh nhay cam, kha ning thich tg va tinh dé
bi ton thuong.
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Tiép sau 1a can xac dinh cac yéu t6 khi hau lién quan dén hé
théng va quan hé gitta cac yéu td nay voi tinh nhay cam cua
hé thong. Cac diéu kién khi hau ( nhu mua, nhiét d6) duoc
chia ra 1am 3 loai bién ddi theo thoi gian: (i) bién d6i trong
thoi ky nhiéu nam, (i) bién di giira cdc ndm hodc gitra cac
thap nién, (iii) cac hién tuong cuc doan riéng 1¢.

Nhiét d6 va mua la hai yéu t6 khi hau quan trong nhét anh
hudng dén chu trinh thuy van trong pham vi mét luu vuc
song; do d6 ching anh huong dén tai nguyén nude. Vi thé,
can phai dy bao luong mua va nhiét d6 trong tuong lai. Ciing
can 1am rd sy khac biét gitra bién d6i vé tan sb cua cac hién
tugng cuc doan véi sy bién doi tir tir.

Vén dé tht 3 dé cap dén qua trinh phat trién va thuc hién céac
giai phap thich ung va hinh thtrc thich tng. Thich Gng du
doan trudc 1a thich tng phong ngtra, dugc thuc hién trudce khi
su kién xay ra. Phan 16n céc thich ung duogc diéu chinh cho
pht hop v6i thuc té xay ra trong tuong lai.

Cudi cung, can danh gia hiéu qua cua cac giai phap thich img.
Phuong phép luan tao ra khung thich tng cho luu vuc song
duoc xay dung trén nhiing co s¢ dudi day:

* Quan ly tai nguyén nudc trong mot luu vuc song gilr vai tro
trung tim trong hé thong tai nguyén nudc. Do 1a quan 1y tai
nguyén nudc trén tung khu vuc va toan bd luu vuc song; thuc
hién céc bién phap thich tng nham dbi phé véi bién d6i khi
hau;

« Hé¢ thdng tai nguyén nudc cung cap hang hoa va dich vu cho
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cong tac quan ly nham dat dugc to1 uu cac gia tri hién tai
trong moi lién quan dén cdc muc ti€u, chinh sach quan ly
nudc theo vung;

Hang hoéa va dich vu dugc bicu thi nhu 1a cac ham cua hé
thong tai nguyén nudc, dugce bicu thi boi cac thuat nglr “nudce
san co6 va chat lugng nuoc”;

Bién d6i1 khi hau dugc coi nhu 1a mgt anh hudng ngoai sinh
deén hé thong tai nguyén nudc vung;

Khung thich tng véi bién ddi khi hau coa luu vuc song
(AMR) cho phép danh gia cac chién lugc thich Gmg tiém ning
trén co s& mot bd tiéu chuin hodc cac chi s6 ¢6 lién quan dén
cic muc tiéu va cac d6i tugng cua cac chinh sach vung;

AMR can c6 su tham gia cua tat ca cac hg dung nudc dé xac
dinh tat cd cac chi so c6 lién quan va dat dugc céc thich ung
tiém nang;

AMR uu tién xay dung trén cac dinh hudng.

Du kién Chién lugc thich tmg v6i bién ddi khi hau trong linh vuc
tai nguyén nudc cho mot luu vuc song hay mot vung, dia phuong

s€ bao gom céc van dé chinh sau day:

1) Danh gia chung vé tai nguyén nudc va cac thach thirc do bién

dbi khi hau gay nén;

2) Quan diém, nguyén tac chi dao va muc ti€u cua Chién luogc;

3) Nhiém vu cha yéu va cac giai phap thich tng véi bién doi khi

hau;



Thich tng 1a gi?

. o2 |
Cic Yéutd 1
va diéu kién !
phi khi hau |

Thich tng véi céi gi?
TAC NHAN LIEN QUAN
DEN KHI HAU
e Hién tugng
¢ Quy mo thoi gian va

khong gian

Déi tugng can thich
ung?

HE THONG
e Xac dinh hé théng

e Céc ddc trung cua
hé thong

Thich ng xay ra nhu
the nao?

CAC LOAI HINH

e Cac qua trinh
e Cac dac diém

Lam thé nao dé thich

ling tot?

PANH GIA

Tiéu chuin
Nguyén ly
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4) Phuong thuc td chtrc thue hién Chién luge.

Viéc xay dung va thuc hién Chién luoc thich tng véi bién doi khi
hau trong linh vyc tai nguyén nudc can phai duoc tién hanh timg
bude dudi hinh thire mot dé an cu thé.

Dudi day 1a mot vai suy nghi vé cac muc tiéu cuia Chién lugc thich
ung voi bién doi khi hau trong linh vuc tai nguyén nudce cua Viét
Nam.

Vé muc ti€u cua Chién lugc thich ung véi bién do6i khi hau trong
linh vyc tai nguyén nudc cia Viét Nam:

« Muc tiéu tong quat: Muc tiéu tong quat ciia Chién luoc thich
g v6i bién ddi khi hau trong linh vuc tai nguyén nudc cia
Viét Nam la nang cao kha ning tng pho véi bién d6i khi hau
trong linh vuc tai nguyén nudc cuia Viét Nam trong tung giai
doan cu thé nham bao vé va nang cao chat lugng doi séng cua
ngudi dan, thuc day va tao diéu kién cho su phat trién bén
vitng cua dat nude.

«  Muc tiéu cu thé:

1) Panh gia duoc mirc d6 tic dong cua bién dbi khi hau trong
linh vuce tai nguyén nudc cua Viét Nam;

2) Tang cuong cac hoat dong khoa hoc cong nghé nham xac 1ap
cic co sd khoa hoc va thuc tién cho cac gidi phap tmg pho
v6i bién ddi khi hau trong linh vuc tai nguyén nude cua Viét
Nam;

3) Xay dung va trién khai cac ké hoach hanh dong cua cac bo/
nganh va dia phuong Gng phé voi bién doi khi hau trong linh
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vuc tai nguyén nudc cua Viét Nam va trién khai dugce céc du
an thi diém;

4) Long ghép cac hoat dong tmg phé véi bién ddi khi hau trong
linh vyc tai nguyén nude ctia Viét Nam vao céac chién luoc,
ké hoach, quy hoach phat trién kinh té - xa hoi ciia dat nudc,
cua céac nganh va céac dia phuong;

5) Cung co va tang cuong nang luc to chirc, thé ché, chinh sach
vé bién do6i khi hau trong linh vuc tai nguyén nudc cua Viét
Nam;

6) Nang cao trach nhiém tham gia ctia cong ddng va phat trién
ngudn nhan lyc nham tng phé ¢6 hiéu qua d6i véi nhiing tac
dong tiéu cuc do bién ddi khi hau trong linh vuc tai nguyén
nudc cua Viét Nam;

7) Tang cuong su hop tac qudc té nham tranh tha sy giup d, hd
tro cua quéc té trong tng pho véi bién ddi khi hau trong linh
vuc tai nguyén nudc cua Viét Nam;

8) Toéng hop dé nang cao nhan thirc va nhitng hiéu biét vé bién
d6i khi hau trong linh vuc tai nguyén nuéc ctia Viét Nam
nham nang cao ning luc dé tng pho vai cac rui ro do bién dbi
khi hau;

Dé di t6i viéc xay dung Chién luoc va cac bién phap thich tng
v&i bién doi khi hau can phai thuc hién cac cong viéc chuén
bi sau day:

1. Panh gia dinh luong nhimng tic dong ciia bién doi khi hau
(nhu mirc d6 nhay cam, kha ning thich nghi va muc do dé bi
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t6n thuong) cua cac hé thdng tu nhién va con ngudi do bién
ddi khi hau gy ra.

2. Xac dinh céc bién phap thich ung, danh gid hi€u qué, phan
tich Chi phi - Loi ich (Cost - Benefit Analysis) cua ting bién
phép thich tng

3. Lua chon nhitng bién phap phu hop véi diéu kién cu thé cua
dia phuong minh (ctia qudc gia, ciia viing lanh thé, cia nganh
kinh té...)

5.1.4 Dé xuat cac bién phap thich ting véi bién ddi khi hau
trong linh vuc tai nguyén nudéc & Viét Nam

1. Thuc hién c6 hiéu qua viéc quan ly téng hop tai nguyén nudc
theo luu vuc song trong diéu kién xét téi bién doi khi hau,
dic biét 1a cac luu vuc song lién qudc gia, khi ma trang thai
dong chay (ké ca lugng va chét) bi phu thudc nhiéu vao tinh
hinh phat trién kinh té cta cac qubc gia ¢ thuong luu

a) Xuc tién 1ap quy hoach luu vuc song, quy hoach phat trién
bén viing tai nguyén nudc & cac luu vuce séng, cic ving trén
co s& gan két voi quy hoach st dung dét, quy hoach phat trién
rimg, quy hoach phat trién kinh té-x4 hoi cua ca nudc, ving
va dia phuong c6 tinh t6i diéu kién bién d6i khi hau.

b) Quan Iy ¢6 hiéu qua tai nguyén nudc trong diéu kién bién doi
khi hau: Diéu hoa va phan phdi ngudn nudce trén cac luu vuc
song, bao dam phan bd, khai thac, str dung tai nguyén nude
hop ly gitra cac nganh, cac dia phuong.

2. Cung cb, nang cap va xay dung bod sung cic cong trinh khai
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thac ngudn nudc trong diéu kién bién ddi khi hau va nude
bién dang, nham bao dam céc nhu cau phat dién, cép nudc va
bao vé mdi trudng sinh thai diung nudc, phong chdng thién
tai vé nudc, phuc vu cho phat trién bén virng kinh té xa hoi.

. Cung cd, nang cip va hoan thién cac hé théng cong trinh khai

thac, st dung cac ngudn nudc (dap dang, hd chira (thuy loi
va thuy dién) hé thong kénh muong tudi tiéu, cac cong trinh
khai thac nudc ngam (giéng dao, giéng khoan, 16 khoan, bé
chtra va hé thdng din nuéc) trong diéu kién bién doi khi hau
nham nang cao hiéu qua khai thac tai nguyén nudc ctia cic
cong trinh va bao dam van hanh an toan.

b).Trén co sé quy hoach luu vuc séng va chién luoc, quy hoach

phat trién kinh té xa hoi, xem xét, diéu chinh va xay dung bd
sung cac cong trinh thuy loi, thiy dién (hd chta, dap dang)
dé tang cuong diéu tiét dong chay nhim phong chéng 1,
cAp nudc va duy tri méi trudng sinh thai cho ha du va khai
thac tai nguyén thity dién trong diéu kién bién d6i khi hau va
nudce bién dang, dap tmg yéu cau phat trién kinh té xa hoi bén
vitng trong luu vuc song/cac dia phuwong (ving kinh té, tinh)
va ca nudc trong cac giai doan tuong lai. Tuy theo dic diém
tai nguyén nudc, muc do tac dong cua bién d6i khi hau dén
tai nguyén nudc va kinh té xa hoi trong tirng luu vuc song va
dia phuong ma lra chon wu tién cac loai cong trinh nhu cép
nude va phong chéng lii. Cha trong phat trién cac cong trinh
khai thac, sir dung tong hop, da muc tiéu, cdc cong trinh chia
nudc ¢ khu vuc Nam Trung Bo va Tay Nguyén, cac cong
trinh ngan min giir ngot & ving dong bang song Ctru Long.

¢) Cung cb, ning cap hé thong bo bao, dé séng, khu phan cham
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1, duong thoat 1ii quét, dé ven bién, bo bao chdng 1ii va ngin
man hién co va xdy dung cic tuyén dé mdi nhim phong
chong va giam nhe thiét hai do 1ii lut, 1ii quét, dong bao va
nudc bién dang, xdm nhap min trong diéu kién bién d6i khi
hau. Xay dung cac cum dan cu, nha ¢ cé thé ung pho, thich
nghi vé6i bio, 1, nude bién dang.

d) Nang cao mirc bdo dam an toan cong trinh va tang kha nang
trit nudc cua cac hd chira hién c6: Xem xét lai quy pham tinh
toan cac chi tiéu thiét ké cong trinh c6 tinh téi diéu kién bién
d6i khi hau (c6 anh hudng t6i tan suat thiét ké).

d) Tang cuong cac bién phap bd sung nhan tao nude dudi dat,
chu trong & nhitng ving thiéu nuéc. Thyc hién viéc chuyén
nudc mot cach hop 1y tédi cac luu vuc song khan hiém nuéde
(c6 xem xét t6i kha nang bién doi khi hau trong céac kich ban
khac nhau va lg¢i ich cua cac dia phuong).

e) Nang cap va md rong cac cong trinh tidu ing nham dam bao
tiéu thoat iing, ngap do lii Iyt va nudc bién dang trong didu
kién bién ddi khi hau va nude bién dang. Trong d6 cin xem
xét lai quy pham tinh toan cac chi tiéu thiét ké cong trinh ¢
tinh t&i diéu kién bién doi khi hau (c6 anh huong téi tan suat
thiét ké).

3. Giam thiéu tac hai do nudc giy ra

a) Hoan chinh, nang cép va hién dai hoa hé théng quan tric,
canh bao, du bao 11, lut; xay dung h¢ théng canh bao 1t quét,
1t bun da, trude hét dbi véi cac vung mién nui Bic B9, Trung
Bo c6 xét dén nhitng dién bién ctia bién doi khi hau. Vi do
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tin cdy cao va kéo dai thoi gian canh bdo, dy bdo nham chu
dong va ung pho c6 hi€u qua véi thién tai vé nudc.

b) Phan ving nguy co ngép lut, nguy co lii quét, truot 16 dét, han
han, xdm nhap man va nudc bién dang trén cac luu vuc song/
cac vung. Chu trong nhitng luu vuc, nhitng ving c¢6 nguy co
thién tai cao (nhu kha nang 1a lut, ngap Gng, han han, nudc
bién déang... trong diéu kién bién ddi khi hau s& c6 nguy co
ting cao vé tan suat va cuong do).

d) Xay dung va thuc hién quy hoach phong, chéng va giam thiéu
tac hai do nudc gy ra, quy trinh van hanh cac cong trinh thiy
loi, thuy dién, dac bi¢t 1a cac cong trinh lién ho chira khai
thac tong hop tai nguyén nudc cho cac luu vuc séng 16n va
cac song ven bién Trung Bo trong diéu kién bién doi khi hau,
két hop hai hoa giita cac bién phap cong trinh va phi cong
trinh nham bao dam an toan cho ngudi, giam thiét hai dén
murc thip nhat.

4).Tang cudng nghién ciru khoa hoc va phat trién cong nghé vé
diéu tra, khao sat, quan tric va danh gia tai nguyén nudc va
nang luc thich tmg véi bién ddi khi hau

a) Danh gia tac dong cua bién d6i khi hau dén tai nguyén nudc
(bao g@)m sb lugng, chit lugng), ché d6 va nhu ciu nude cua
cac nganh; dic biét 1a di voi cac song xuyén bién gidi nhu
song Hong, song Mé Cong, song Ca, song MA.

b) Pay manh nghién ciru khoa hoc, k¥ thuat, cong nghé va ap

dung cong nghé tién tién trong diéu tra, khao sat, quan tric,
giam sat, bdo v¢, phuong phap danh gia tai nguyén nudc (bao
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gdm cac chi tiéu, tiéu chi va tiéu chuan phuong phap tinh toan
cac dac trung thuy van va tai nguyén nudc cho quy hoach,
thiét ké va van hanh céc cong trinh thuy loi, thuy dién).

¢) Nghién ctru, 4p dung cong nghé tién tién vé canh béo, dy bao
khi tugng thuy van, dac biét 1a phuong phap canh bao, du bao
mua ,bao, 10 lut, 14 quét, nudc bién dang, song than. Nghién
ctru va 4p dung phuong phap quan 1y tong hop tai nguyén
nuée, phong chdng va khic phuc hau qua cta cac thién tai do
nudc gy ra trong diéu kién bién doi khi hau.

d) Nghién ctru va ap dung cac phuong phap tién tién vé danh gia
ton thuong cua tai nguyén nude do bién ddi khi hau gy ra.

e) Nghién ctru xay dung co s phuong phap ludn, xay dung va
trien khai chién lugc tng pho6 voi bién doi khi hdu cho cac
luu vuce song/cac vung va ca nudc.

f)  Thiét 1ap hé thong co so dit liéu, thong tin lién quan dén
quan 1y tai nguyén nudc va tac dong cia bién ddi khi hau
dén tai nguyén nudc cta cac cép tir Trung uong dén cac dia
phuong (tinh va Ban quén 1y luu vuc song).

g) Nang cao ning luc thich tng véi bién d6i khi hau trong linh
vuc tai nguyén nudc, bao gdm ting cudng dau tu tai chinh,
trang thiét bi va nhan lyc.

5. Hoan thién thé ché, t6 chuc

a) Ra soat, bd sung hé thong phap luat, chinh sach hién hanh dé
pht hop véi tinh trang bién d6i khi hau. Xay dung, b6 sung,
hoan chinh hé théng vin ban quy pham phép luat, cac co ché,
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chinh sach lién quan dén tai nguyén nudc nham dam bao cac
co s& phap luat dé trién khai cac hoat dong thich tng v6i bién
d6i khi hau; trong do dac bi¢tchuy dén cac van ban lién quan
dén gia tri kinh t& va mdi trudng ctia nudc nham xir dung hop
ly, tiét kiém va bao vé tai nguyén nudc; uu tién st dung nudc
cho sinh hoat trong xay dyng va van hanh céc cong trinh khai
thac, sir dung nudc; cac van ban phap 1y va co ché phdi hop
khai thac, sir dung ngudn nudc clia cac song xuyén bién gisi.

b) Cung c¢d va hoan thién t6 chirc quan 1y tai nguyén nuéc &
Trung wong va cac dia phuwong, dic biét 1a td chirc quan ly
luu vyc song.

6. Tuyén truyén va truyén thong, nang cao nhan thtrc cong dong
vé tai nguyén nudc va bién d6i khi hau, tic dong cua bién
d6i khi hau, cac bién phap Gmg pho véi bién doi khi hau noi
chung va tai nguyén nudc noéi riéng.

5.2 BIEN PHAP THICH UNG VOI BIEN DOl KHIHAU DOI VO
TAINGUYEN NUGC TRONG CAC HE THONG SONG

Trén co so cac bién phap chung néu trén va dac bi¢t 1a nhiing
dic diém tai nguyén nudc ciing nhu tac dong cia bién d6i
khi hau dén tai nguyén nude trong luu vuc song, dudi day dé
xuat mot s bién phap chinh thich tmg véi bién d6i khi hau
trong cac hé thong song chinh ¢ nudc ta.

5.2.1 Bién phap thich (ing véi tac ddng chia bién déi khi hau
dén tai nguyén nudc trong hé thong séng Héng -
Thai Binh
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1) Tiép tuc phat trién hé thong hd chira da muyc tidu va cac hd
chtra vira va nho dé khai thac ngudn nudc va thury dién, diéu
tiét dong chay, dic biét 1a trir nudc trong mua mua dé sir
dung trong mua kho, giam thiéu tic dong tiéu cuc cua viée
khai thac nguén nudc ¢ thuong luu song Thao, Pa, Lo, Gam
trén dia phan Trung Quéc.

2) Nang cap va xay dung bd sung cac cong trinh ngdn man &
vung ven bién dé chong xam nhdp man, tao nguén nudc ngot
cho céc nhu cau dung nudc trong mua can.

3) Cung cb, nang cap hé thong dé song, dé bién.
4) Nang cap cac hé thong tudi, tiéu Gng.

5) Chuyén doi co cau str dung dat, cdy trong va lich canh tac; str
dung cdy trong thich nghi véi khan hiém ngudn nuéc, chiu
ngdp ung va chiu man.

6) Str dung hop 1y, c6 hiéu qua va tiét kiém ngudn nudc; ap
dung k¥ thuat tudi tiét kiém nudc.

7) Bao vé va phat trién ring dau ngudn, khai thac hop 1y tai
nguyén dat, tai nguyén rimng.

8) Xay dung cac cong trinh thu gom, xir Iy chét thai ran va nuéc
thai ¢ céc khu dan cu, khu d6 thi, khu cong nghiép; ting
cudng bao vé ngudn nudc.

9) Tang cuong quan ly tong hop tai nguyén nudc theo luu vuc
song.

10) BO6 sung, hoan chinh quy trinh van hanh lién hd chta 16n
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da muc tiéu trong hé thdng song

11) Hop tac voi Trung Qudc trong viée khai thac, sir dung va
bao vé tai nguyén nudc song Hong.

5.2.2 Bién phap thich (ing véi tac ddng chia bién déi khi hau
dén tai nguyén nudc trong hé théng séng Ca

1) Xay dung bd sung mot s6 hd chira theo quy hoach dé ting
cuong diéu tiét dong chay, dap ung nhu cau nudc trong mia
kho va phong chéng thién tai Iii lut. Dén nim 2020, s& xay
dung cac hd Ban V&, Ban Kok, Nhac Hac, Thac Mudi, Ngan
Truoi + CAm Trang, Chuc A, Kim Cuong + B4 Gan, Khe B6,
Ban Méng.

Thiét 1ap quy trinh van hanh lién ho chira, ddc biét cho thoi ky
mua i dé dam bao an toan cho ha luu.

2) Clng cb va xdy dung bd sung cac cong trinh tiéu Gng noi
dong. Xay dung cdng Rao Pung dé tiéu tng cho ving cét
Nghi Loc, khu cong nghiép bac Vinh, khu vyc Vinh va Cira
Lo.

Nao vét, tu bo kénh Trap, kénh Gai, kénh Hoang Cam, Kénh
Vinh, nao vét kénh Dién Hoa két hop viéc hién dai hoa cong
Dién Thiy, Dién Thanh; cung cb cac tram bom tiéu Hung
Chau, Hung Loi, Bau Non; xay dung mdi cac tram bom tiéu
cho khu vyc Rao Nay, hiru Thanh Chuong va ha Hurong Son.

3) Xay dyng cong trinh phuc vu cip nudc

a)Cap nudc cho cac khu cong nghiép
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- Xay dung cac cong trinh ldy nudc truc tiép tir song Ca, Hiéu,
Ngan Sau, Ngan Phd dé cung cap nude cho cic cum cong
nghiép & cac huyén Muong Xén, Tuong Duong, Anh Son,
Con Cudng, Quy Chau, Qué Phong, P6 Lwong, Huong Son,
Huong Khé va Vu Quang.

- Xay dung cong trinh ldy nudc song Ca tai D6 Luong cung
cap cho khu cong nghiép - do6 thi Hoang Mai va khu vuc doc
Qudc 16 1 Dién Chau dén Hoang Mai.

- M6 rong céng Nam Dan, nao vét kénh Thap, kénh Gai dé lay
nudc song Ca qua cong, ddng thoi xay dung tram bom Cau
Miéu cép nudc cho khu vuc nam song Cam, Vinh, Cira Hoi,
Ctra Lo.

- Xay dung ho chtra Xuan Hoa cap nudc cho khu cong nghiép

Nghi Xuan.

- Xay dyng ddp Cam Trang chuyén nuéc vé hd chira Ngan Truoi
cip nude cho khu cong nghiép Thach Khé.

b) Cép nudc cho cac khu tudi (ndng nghiép)

- Vung Hung Nguyén - Nghi Loc: xay dung céc tram bom Tho
Son va Hung Pong va mot vai hd chtra nho; dua vao van
hanh céng Nghi Quang - Bén Thuy.

- Viing Dién - Yén - Quynh: Kién c6 hoa cac kénh chinh cua h¢
théng P6 Luong, md thém xi phong Hiép Hoa, cing cd hé
théng kénh tudi ndi dong.

- Vung Thanh Chuong: Xay dung hd Thac Mudi va mot sb hd
chtra nho trén dia ban dé phuc vu tudi cho khoang 27000 ha



257

dét canh tac.

- Vung ha luu song Hiéu: Xay dung hd Ban Mong phuc vu tuéi
cho hon 32.000 ha dao dit ven song, khu vuc Bai Tap va
song Dinh, hoan chinh hd séng Sao va mét s hd chira nho &
thuong ngudn séng Dinh.

- Vung ha luu séng Ngan Sau, Ngan Phé: Pay 1a khu vuc duoc
xem la chiu &nh hudéng manh nhat bai bién doi khi hau. Trong
d6, mic d6 thiéu nudc mua can tang 1€n rd rét. Xay dung hd
Trai Doi, dap P4 Han, Pong Trén va mot s6 hod nho, dap tram
bom khac.

4) Hop tac quéc té

Tang cuong su hop tac vdi Lao trong quan li, bao vé tai nguyén
nudc nhiam chia sé hop 1y ngudn nude khu vuce thuong ngudn
song Ca trén lanh thd nude Lao. PE xuit thanh 1ap Uy ban
qudc té vé luu vyc song Ca.

5.2.3 Bién phap thich ting véi tac ddng chia bién déi khi hau
dén tai nguyén nudc trong hé théng sé6ng Thu Bén

1) Phét trién hé thong cac hd chira

- Tiép tuc phat trién hé thdng cac hd chira bao gdm cac hd chira
loi dung tong hop va cac ho chira dap ing mot muc tiéu nhét
dinh.

Hé théng cac hd chira 16n da muc tiéu, phuc vu phat dién, phong
18, cAp nude cho ha du, bao gdm céc cong trinh thuy dién Séng
Bung 2, 4; thuy dién A Vuong; Song Con 2, Song Giang; Dak Mil
1, 4; Song Tranh 2.
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Naéng cép va xay dung nhing cong trinh méi (ho chira va dap
dang). Trén toan luu vuc song, cin ning cép 58 cong trinh
phuc vu tudi cho khodng 7.669 ha. trong do, lua 2 vy 1a 4.435
ha va dét trong mau + cdy cong nghiép 1a 3.234 ha; xdy dung
143 cong trinh m&i, phuc vu tudi cho 9.088 ha bao gdm 7.081
ha lta 2 vu va 2.070 ha cay cong nghi€p va mau.

2) Nang cap va xay dung médi cadc nha may cung cap nudc sinh

a).

hoat, cong nghiép & do6 thi.

Khu vyc thanh phd Pa Néng:

~ Nang cong suat nha may nudc Son Tra tir 8.000 m3/ngay.dém

1én 10.000 m3/ngay.dém. Ngudn cép la sudi tai ban dao Son
Tra.

" Nang cap va mo rong nha may nude Cau Do tir 50.000 m3/

ngay.dém 1én 240.000 m3/ngay.dém, liy nudc tir song Vu
Gia. Vi tri 14y nu6c can duoc chuyén tir vi tri hién nay &
thuong luu cau Pudng Sit vé thuong luu dap An Trach (trén
song Yén).

" Xay dyng thém nha may nuéc Xuan Thiéu cong suat 200.000

m3/ngay.dém. Lay nudc tir song Cu Pé thong qua hod chua
Hoa Bic, cip cho phia bic Pa Ning, khu cong nghiép Hoa
Khach, Lién Chiéu va dan cu thudc quan Lién Chiéu. HO Hoa
Bic du kién c6 dién tich luu vuc 272 km2, dung tich 31 triéu
m3.

b). Khu vuc d6 thi Hoi An:

Xay dung cac nha may lay nudc song Vinh Dién, cong suat
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55.000 m3/ngay.dém, cap nudc cho Hoi An, cac khu du lich,
khu cong nghi¢p Dién Ngoc, Dién Nam.

¢). Khu vuc néng thon:

Song song v&i viéc duy tri cac cong trinh cip nudc nho 1¢, vu
tién phat trién hé thdng cAp nudc tap trung phuc vu cac trung
tdm huyén thi c6 cum dan cu tap trung, cac khu cong nghiép,
céc xd dong bang ven bién.

" Hé théng cip nudc cho cac trung tAm huyén Tay Giang, Pong
Giang, Phuéc Son voi quy mo cong suat 3.000 m3/ngay.dém
cho mdi huyén, 1y nudc tir song Bung va song Cai.

T Hé théng cép nude cho thi tran huyén Pai Loc va cac khu cong
nghiép nho véi cong suat 10.000 m3/ngay.dém, l1dy nude tir
song Vu Gia

~ Hé thdng cip nudc cho khu céng nghiép An Hoa - Nong Son
v6i cong sudt 80.000 m3/ngay.dém, 1dy nudc tir song Thu
Bon.

~ Hé thdng cip nudc cho trung tdm huyén Tra Mi, Tién Phudc,
Hiép Ptic v6i cong suat 3.000 m3/ngay.dém cho mdi huyén,
14y nudc tir song Tranh, song Khang.

3) Tang cuong nang luc cac cong trinh tiéu tu chdy, gidm tac
dong ngap lut

Dé giai quyét tinh trang ngdp ung trong thoi ky mua 1d ¢ ving ha
luu song Vu Gia - Thu Bon, viéc ting ning lyc cho cac cong trinh
tiéu thoat nude ra bién tai cira Han va ctra Pai ¢ vai tro hét stc
quan trong. Can cur dic diém dia hinh, dia mao khu vuc ha luu
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duogc chia thanh hai by phan:

- B0 phan giira Vu Gia - Thu Bon duoc gidi han boi song Vu
Gia & phia Béc, song Quang Hué & phia Tay, song Thu Bon &
phia Nam va song Vinh Dién ¢ phia dong. Dién tich ty nhién
ctia bd phan nay 1a 16.058 ha, bao gém cac xa Hoa Chau,
Hoa Tién, Hoa Xuan, Hoa Phude cua huyén Hoa Vang; cac
xa Pién An, Dién Phudc, Dién Tho, Dién Héng, Pién Tién,
bién Hoa, Dién Théng cua huyén Di¢n Ban; cac xa Pai Hoa,
thi trin Ai Nghia cua huyén Pai Loc.

Giai phéap chinh 1a tiéu tu chdy ra cdc song nhu song Yén, song La
Tho, song Thanh Quyt, song Thu Bon va song Vinh Pién trén co
s& nang cép cac kénh muong va céng tiéu hién co, dac biét 1a cac
cdng nam dudi duong giao thong.

- B0 phan phia dong song Vinh Dién chay tir séng Han dén
Hoi An, bao gém quan Ngii Hanh Son, xa Dién Ngoc, Dién
Duong, PBi¢én Nam, Pién Phuong, Di€én Minh, thi tran Vinh
bién ctuia huyén Di¢n Ban va thi xa Hoi1 An.

Giai phap ti€u cling 1a hinh thirc tu chay ra song Vinh Di¢n ¢ phia
Tay, song HOo1 An ¢ phia Nam, song Ha XAu, song Cau Bién ¢
phia dong.

4) Quan ly, bao v¢ rung hi¢n co

Tréng rung trén pham vi dat tréng ddi troc, nang do che phu hién
tai 33% lén dén 50% trong pham vi 10 - 15 nim. Kién quyét
ngan chan tinh trang dot, pha khai thac bura bai, dac bi¢t khu vuc
thugng ngudn thudc dia phan tinh Quang Nam, Kon Tum.
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5) Mot s6 bién phap khac

- Xay dung cac dap ngin man & cira song, nhu ctra song Han,
ctra Pai.

- Thiét 1ap quy trinh van hanh lién ho chira thity dién trén hé
théng song dap tng nhu cau vé str dung nude va phong chong
It ¢ thuong va ha luu.

- Xay dung cac nha tranh 1t cho dan cu trén cac khu vuc bi
anh hudng 1 nghiém trong & Quang Nam.

5.2.4. Bién phap thich (ing véi tac dong ctia bién déi khi
hau dén tai nguyén nudc trong hé thong séng Ba

1) Khai thac tong hop bac thang thuy dién song Ba dé chong
lii va cap nudc cho ha du, phat dién, két hop véi quy hoach
dan cu, khu cong nghiép. Nhim muc tiéu do, trude hét can ra
soat quy hoach xdy dung cc cong trinh phat trién tai nguyén
nudc trong hé thong song trén quan diém quy hoach téng hop
luu vuc song, bao dam céac cong trinh dugc xay dung phuc vu
da myc dich, song song vdi muc tiéu phat dién phai bao dam
cip nude cho mua can va phong 1ii cho ha du.

Ngoai dap Pong Cam c6 tir nam 1932, trén luu vuc song hién
¢ cac cong trinh 16n da va dang xdy dung 1a hd Ayun Ha, séng
Hinh, song Ba Ha, Krong Hndng, An Khé - Kanak. Ngoai ra con
hang loat dap dang, hd chira nudc nhé nam rai rac trén cac luu
vuc song nhanh.

Can phai c6 quy trinh phéi hop gitta cac cong trinh trong qua trinh
van hanh, bao dam sy chia s¢, phan bd ngudn nude hop 1y, hai hoa
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gitra céc loi ich dé phat huy dén murc cao nhat hi¢u qua cong trinh
cling nhu viéc khai thac tai nguyén nudc song, dong thoi bao vé
mdi trudong luu vyc song.

2) Béo vé va phat trién rimg

Bao vé va phat trién rirng dau nguon, xay dung va thuc hién quy
hoach sur dung dat (bao gom dat san xuat va dat rung), bao v¢ dat,
chong x61 mon.

Viéc bao vé va phat trién rimg dau ngudn phai duoc tién hanh
dong thoi trén bon luu vuc bd phan 1a ving thuong ngudn An
Khé, song Ayun, song Krong H’ndng va song Hinh. Dac biét than
trong trong cong tac quy hoach thay d6i hinh thic sir dung dat va
co ciu cay rung, déng thoi kiém tra, giam sat chat ché viéc thuc
hién quy hoach trén thuc dia.

3) Thay d6i co cau cay trong, mua vy, vat nuoi dé thich ing véi
bien doi khi hau.

4) Str dung nuée hop 1y, ¢6 hiéu qua va tiét kiém.
5) Duy tri dong chay moi trudong trén cac doan song:

Trong cac hoat dong khai thac, sit dung nudc, viéc bao dam duy
tri dong chay méi truong trén cac doan séng 1a mot yéu cau co
tinh chat bit budc, dic biét cac khu vuc ha luu cac dap thuy dién,
khu vuc ha luu dap Béng Cam dén cura song, nhat thiét khong ton
tai nhitng doan song chét trong mua can. Pay 1a giai phap rat quan
trong nham ngan chin va phyc hoi ting budc tinh trang suy thoai,
can kiét ngudn nudc va duy tri hé sinh thai thiy sinh, trude hét
trong giai doan mua can, dong thoi ngan chian sy xdm nhép sau
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cua thuy triéu va nuéc man ¢ khu vuc ctra song.

6). Song song véi viéc bao vé, phat trién rimg dau ngudn (thudc
pham vi cac tinh Kon Tum, Gia Lai, can thiét phai phat huy
tac dung cat 1 cia cac ho thiy loi - thiy dién cho ha du bang
quy trinh van hanh lién ho hop 1y dé chdng i trén co sé cia
viéc du bao khi tugng thuy van trén luu vuc song. Xay dung
dé bao bao vé thanh phé Tuy Hoa. B6 sung, hoan thién cac
quy trinh van hanh lién hd chta c6 xét dén tac dong cua bién
d6i khi hau va viéc khai thac st dung ngudn nudc cta cac dia
phuong trong luu vuec.

7) Viéc nao vét luéng lach, chéng boi lép trong mua can & ha
luu song tir sau dap Pong Cam, dic biét & ving cua song
phai duoc tién hanh thudng xuyén hang nam, tao diéu kién
cho viéc thoat Ia.

5.2.5. Bién phép thich tng vé6i tac dong cta bién doi khi hau dén
tai nguyén nudc trong hé thong song Dong Nai

1) Nhanh chéng hoan thanh quy hoach tong hop luu vuc séng
nham thiét 13p co ché mang tinh chat phap 1y trong viéc phan
phdi, chia sé ngudn nude cho cac nganh, st dung hiéu qua va
bdo vé€ tai nguyén nudc luu vuc song. Hoat dong nay dugc
xem la thudn loi trén luu vyc song Déng Nai, b&i vi hau nhu
toan bo luu vue ndm trén lanh thé Viét Nam. Do d6, viéc khai
thac, st dung nudc hau nhu khong bi phu thudc bai su hop
tac voi nudc ngoai.

2) Tiép tuc xay dung va hoan chinh hé thong cac hd chira (thuy
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loi va hd chtra cua cac nha may thiy dién) theo quy hoach,
lam nhiém vu chéng 14 cho ha du, tich nudc cho mua can va
g6p phan day min ¢ khu vuc ha luu trong mua can. Xay dung
co ché chia sé ngudn nudc hop 1y, vi day 1 luu vuc cé sy
chuyén nuéc ra ngoai luu vyc nhiéu nhit.

3) Tang cudng nang luc cip nude dé dap ung nhu cau dung
nudc gia tang

Xay dung thém cac nha may cap nudc, 1y nude truc tiép tir dong
chinh song Pong Nai song song véi viéc cung ¢, nang cp cac
nha may cép nude hién ¢6 nhu Bén Than, Thi Dau mét, Héa An,
Binh An.

Phét trién cac cong tudi ti€u, cac tram bom nudc, chu yéu ¢ thuong
ngudn Vam Cé Dong, nhu tram bom Goc Oi, Hoa Hoi, Bén Soi,
Tra Ca, Bén Dinh.Nang cap cac hé thong tudi tiéu

4) Xay dyng thém céc tuyén dé ngan triéu - min

Tién hanh x4y dung thém tai huyén Can Gid va khu vuc ctra séng
Nha B¢ cung véi viéc cing cd hé théng dé hién co tai huyén Nha
Be.

5) Chuyén d6i co cdu cay trong, vat nudi, lich canh tac dé thich
g véi tinh trang khan hiém nuéc trong mua kho. Ap dung
ky thuat tudi tién tién nham tiét kiém nudc, st dung nudc
hop ly, c6 hi¢u qua va tiét kiém.

6) Tang cudng cac bién phap bao vé chat luong nude

Dac biét, tai cac tinh voi sy phat trién cong nghi€p manh mé nhu
Binh Duong, thanh phd H6 Chi Minh, Pong Nai, chéng 6 nhiém
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ngudn nude tir cac ngudn thai cong nghiép va sinh hoat, bao dam
cac ngudn nude thai phai duoc xir 1y dat tiéu chuan trude khi do
vao ngudn tiép nhan. Thudng xuyén tién hanh kiém tra cac co s&
san xudt co6 ngudn nudc thai, xir phat nghiém véi nhiing trudong
hop cd tinh vi pham quy dinh vé x4 thai vao ngudn nudc.

5.2.6.Bién phap thich ting vGi tdc ddng cta bién déi khi hau
dén tai nguyén nudc 8 Déng bang séng Clru Long

1) Hoan thién va cing ¢ nhitng cong trinh trong quy hoach 1d
& PBSCL da dugc phé duyét, cha yéu 1a cac cong trinh phuc
vu tranh 1@ hodc gbp phan lam ting tc do tiéu thoat 1i nhu
xay dung, hoan thién céc khu dan cu vuot I, mot sb dé bao
thudc dia ban tinh An Giang, D@)ng Théap va Long An; khoi
thong va md rong cac kénh thoat nudc ra bién Tay (vinh Thai
Lan) va ra song Tién.

2) Quy hoach va tung budc xay dung cac tuyén dé bién doc bo
bién Pong va bién Tady nham ngan chan sy xam nhdp cua
nudc bién trong di€u kién nudc bién dang cao.

3)Xay dung cac cong ngan man & nhirng noi dugc ching to 1a
co0 hiéu qua.

4) Trén co s& quy hoach st dung dat trong diéu kién chiu anh
huong cuia nudc bién dang dé chuyén doi co cau cay trong,
vat nudi, mua vu.

Khu vuc hoan toan khong bi anh huong trieu man. Pua vao co cau
cay trong vat nudi nhitng loai khong c6 nhu cau nudce cao. Thuc
hién cong ngh¢ tudi tiet ki¢m.
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Khu vyc méi bi anh hudng tridu - man: Phan b hop 1y pham
vi gianh cho cdy trong trot va thiy san. Phat trién cac loai cay
trong, vat nudi cé kha nang thich Gmg véi nude lg va nude
man. Cha ¥ bao vé va phat trién cac khu rimg ngap min ¢
ving cira séng ven bién (Bén Tre, Hau Giang, Ca Mau..)

5) Str dung cac bién phap tich trit nudc ngot

Dung céac bi¢n phép tich trlt nuéc mua trong mua mua theo quy
mo gia dinh dudi hinh thuc cac bé chira hodc céc loai chum vai. ..
phuc vu cho mua kho. Bién phap nay dac biét hi¢u qua ddi voi
viing ven bién (Bén Tre, Bac Liéu, S6c Tring, Ca Mau) chiu anh
huodng cua thily triéu, noi ma ngudén nude séng trong mua kho -
can dic biét han ché do bi anh huong cta xdm nhap min.

6) Tang cudng cac bién phap bao vé méi trudng chéng 6 nhidm
ngudn nudc, trong d6 phai thuong xuyén tién hanh cong tac
kiém tra hoat dong xir 1y va xa nudc thai san xut cua céc
khu cong nghiép va co s& san xuat vao ngudn nudc; thyc hién
cac bién phap xtr 1y nghiém minh dbi véi cac co so xa thai 6
nhiém ngudn nuée.

7) Thuc day cac hoat dong trong Uy hoi Mé Cong Québc té vé tai
nguyén nude, tap trung nhirng van dé sau:

Chia s¢ nguon nudc trong mua ki¢t gitta cac quoc gia thanh vién
o thuong va ha luu song;

Khong thuc hién cac du an dan nudc song ME Cong cho cac luu
vuc khac;

Xay dung cac hd chira nudc trén cac phan khac nhau (pham vi
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lanh thé Lao - Campuchia) nham tich nudc trong mua 1ii, bd sung
cho mua can (O phan ha luu).
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