Nghién cuu

PANH GIA NGUY CO HAN TREN LUU VUC SONG CA
TRONG BOI CANH BIEN POI KHi HAU

Nguyén Tién Quang', Pam Ping Ninh?
"'Truong Pai hoc Tai nguyén va Moi truong Ha Noi
2 Vién Pia chat, Vién Han 1am KH&CN Viét Nam
Tém tit
Séng Ca la mét con séng lién quéc gia lom & vimg Bdc Trung Bé, dong vai tro
quan trong doi véi sw phdt trién kinh té - xa hdi, quoc phdng an ninh cua hai tinh
Nghe An va Ha Tinh. Séng Ca cé heong dong chay kha doi dao nhu’ngphan bo khéng
déu theo khong gian va thoi gian. Lwo’ng nuoc trén cdc song suoi trén luu vuc tdp
trung chu yeu vao mua li, trong khi thiéu mede trdi lai xuat hién trong thoi ky khan
hiém nguon nudc trong suot mia can. Nghzen cieu ndy da tién hanh danh gza nguy co
han thity van trong diéu kién hién tai va bién doi khi hdu diea trén nguyén tic can bang
nuwoc. Mo hinh CROPWAT, MIKE NAM, MIKE HYDRO BASIN va ArcGIS dwoc su
dung chung cho tan sudt cap nuwéc 75%, 85%, dé xdy dung bdan dé nguy co han han.
Nguy co han han, thiéu nwée dwoc danh gid dwa trén hai chi so dé la tan sudt thiéu
hut (F%) va d6 16n thiéu hut (D%). Két qua nghién ciru nguy co hén, thiéu niede cho
thcfy tinh trang thiéu nudc trong giai doan hién trang tai cdc tiéu luew viee dién hinh nhuw
Dién - Yén - Quynh (SC6), Nam - Hung - Nghi (SC7), khu viee Nghi Xudn (SC11, ... vi
kich ban RCP4.5 (2016 - 2035) cho thdy mirc ¢ gia tang nguy co han hdn, thiéu nudc
trén luwu viee vé&i viée xudt hién mét sé luu viee nhwe lew vuee song Giang (SC4), luu vuc
song Ngan Pho (SC9) tinh trang thiéu nude rat cao.
Tw khoa: Nguy co han han; Can bﬁng nudc; MIKE BASIN; Song Ca; Bién dbi
khi hau.
Abstract
Drought hazard assessment for Ca river basin in the context of climate change

Ca River is a large inter-national river in Vietnam North Central region, playing an
important role in socio-economic development, defense and security of Nghe An and Ha
Tinh Provinces. Ca River has abundance of water but the water flow is spatio-temporally
unevenly distributed. Stream flow is exceedingly accumulated during flood season while
there is water shortage during dry season. This research conducted hydrological drought
hazard assessment under both current situation and in the context of climate change using
water balance principle. CROPWAT, MIKE NAM, MIKE HYDEO BASIN and ArcGIS are
Jjointly used for 75% and 85% water supply frequency to develop drought hazard mapping.
Drought hazard is assessed based on two indicators including deficit frequency (F%) and
deficit magnitude (D%,). The results show that water shortage is currently happening in
typical sub-basins of Dien - Yen - Quynh (SC6), Nam - Hung - Nghi (SC7), Nghi Xuan zone
(SC11), etc., while the RCP4.5 scenario (2016 - 2035) simulation indicates increased levels
of drought risk with the emergence of very high water shortage state in some basins such
as Giang river basin (SC4), Ngan Pho river basin (SC9).

Keywords: Drought hazard; Water balance; MIKE BASIN; Ca River; Climate
change
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1. PAT VAN PE

Luu vuc song Ca 1a mdt trong nhitng
luu vire song 16n nhat ca nude. Hé thong
song Ca dong vai tro quan trong trong su
phat trién kinh té - x4 hoi cua tinh Nghé
An va Ha Tinh. Pay 1a con song c6 luong
dong chay kha doi dao nhung phéan b
khong déu trong nam [8]. Anh hudng
khong nhé dén doi sdng cia ngudi dan,
dac biét vao nhiing thang mua kho. Theo
danh gia hién nay, han han & nudc ta l1a
thién tai gay ton that nghiém trong thur 3
sau bdo va i lut; tuy it gy thiét hai truc
tiép vé ngudi, nhung thiét hai vé kinh té,
x4 hoi va moi truong cling hét strc phic
tap va hau qua lau dai, khé khéc phuc [7].

BAN DO LUU VUC SONG CA
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Hinh 1: Bén dé cdc tram Khi twong Thity
vin trén luu vuc song Ca

Luu vuc song Ca voi d6 dbc binh
quan luu vyuc 16n, phan dong bang hep,
dia hinh & luu vuc da dang va chia cat
manh, nhi¢t d0 cao, kha nang trir nudc
va diéu tiét nude cia luu vuc song bi han
ché, trong khi d6 thoi gian mua can dai
[12],... nén han han, thiéu nudc thudng
xuyén xay ra, dic biét bién ddi khi hau
lam gia tang cac hién tuong cuc doan,
nguy co han han nghiém trong hon. Chinh
vi vay can c6 danh gia nguy co han han
trén cac tiéu vung, tiéu luu vuc mot cach
cu thé trén luu vuc song Ca, dé tir d6 cac
nha quan 1y s& co co s¢ dé dé xuit cac
bién phap nhim giam thiéu tic dong cua
han han gay ra.
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2. DU LIEU VA PHUONG PHAP
NGHIEN CcUU

2.1. Dir liéu
2.1.1. 86 ligu khi twong thiiy vin

S liéu khi tugng thuy vin dua vao
mo hinh goém s6 liéu mua, boc hoi va luu
luong ngay cua cac tram khi tugng, thuy
van:

S6 liéu mua ngay (giai doan 1985 -
2015) tai cac tram: Dura, D6 Luong, Nam
ban, Cho Trang, Muong Xén, Quy Chau,
Nghia Khanh, Hoa Duyét, Linh Cam, Son
Dién, Ctra Ho1, Kim Cuong, Huong Khé,
Vinh, Quy Hop, Tay Hiéu, Tuong Duong.

S liéu bdc hoi ngay (giai doan 1985
- 2015) tai cac tram: Cua Hoi, Huong
Khé, Vinh, Quy Hop, Quy Chau, Nghia
ban, Huong Son, D6 Luong, Con Cudng.

S liéu luu lwgng ngay (2010 - 2015)
tai cac tram: Quy Chau, Hoa Duyét, Son
Dién.

2.1.2. Nhu cau sir dung nwéc

Trong nghién ctru nay, tinh toan nhu
cau sir dung nude chinh bao gdm: nudc
cho nong nghiép (tudi), sinh hoat, cong
nghi¢p, chan nudi, thiy san, thuong mai
dich vu va méi truong. Déi v6i cac nganh
ngoai nhu cau tudi, viéc tinh toan nhu cau
nude dua vao sd lidu thong ké nién giam
thdng ké cta 2 tinh Nghé An, Ha tinh [5,
6], ciing nhu cac tiéu chuan sir dung nudc
cho cac nganh [2, 3, 11]. Péi véi nhu cau
nudc twodi cho néng nghi€p, dugc udc
tinh theo diéu kién khi hau cu thé: 75%
va 85% tan suat mua - vy, yéu cdu cap
nudc tudi mua vu duge danh gia theo tiéu
chuan vé cac quy dinh chu yéu vé thiét ké
cong trinh Thuy loi [1]; tinh toan hé thong
tudi can dam bao 75% cho cong trinh nho
va 85% cho cong trinh 16n (goi chung la
kich ban tng voi nhu cau 75% va nhu
cau 85%). Pé tinh nhu cau tudi cho nong
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nghiép sir dung mé hinh CROPWAT, dau
vao dit liéu mo hinh bao gém: Dir liéu khi
tuong: Luong mua, nhiét do, do am, gio
ning, téc do gi6 cua tram khi tuong; Dir
liéu vé thong tin mua vy, giai doan tang
truong cua cdy trong (Laa, Ngo).

2.2. Phuwong phap nghién ciru

So d6 nghién ctiru danh gia nguy co
han trén luu vuc song Ca duoc dé xuét
dugc mo phdong trong hinh 2. Nghién ctru
tién hanh budc dau tién bang viéc thu thap
cac dit liéu lién quan dén tinh toan can
bang nuée cho luu vuce song Ca. Sau do
phan chia luu vyc, tinh todn lugng nudc

Nghién cuu

dén céc tiéu luu vuc, tinh nhu ciu st dung
nude cho cac nganh, nhu cau nudc tudi
trong nghién ctru nay duoc tinh theo tdn
sudt mua phai duoc tinh toan trén mdi
tiéu luu vue, tinh toan nhu cau nuéce cho
2 tan suat 75% va 85%. Nghién ctu di
két hop cac phan mém CROPWAT [15],
MIKENAM [14], MIKE HYDRO [13]
va két hop v&i ArcGIS dé tinh toan cén
bang nudc, xay dung ban db nguy co han,
han han dugc phan tich 1a tinh trang thiéu
nudc cua tung tiéu luu vuc, dua trén hai
chi sb @6 1a tan suét thiéu hut (F%) va
d6 16n thiéu hut (D%) cho hién trang va
trong bdi canh bién doi khi hau (RCP4.5).

CO SO DU LIEU
DEM KT-TV va cac Nién gidm Cac cong trinh
DL lién quan thong ké thiy lyc
—

/

S~

1. Thiy vian

(tiéu luu vure)
MIKE NAM

2. Nhu ciu nuwée

¢ Thiy loi (twéi) - CROPWAT

(Tan suéit cap nuéc 75%, 85%)

¢ Sinh hoat, cong nghiép, chin nuéi,
thiy sdn & Thwong mai dich vu
(TCVN)

o Moi trwong

o T—

3. Cén bing nuwéc

4. Lap ban db hiém hoa

Hinh 2: So dé tinh todn cin bang nwéc, lgp ban dé nguy co han

Nguy co han han, thiéu nuéc co thé
dugc danh gid dua trén hai chi s6 phai
duoc tinh toan:

- F%: tan suat thiéu hut, ty 1¢ phan
trim cac nam bi thiéu hut trén téng sb
ndm mo phdng;

- D%: d6 16n thiéu hut, gia tri thiéu

hut cao nhit hang thang quan sat thiy
trong giai doan mo6 phong.

Bang sau day cho phép xac dinh
nguy co han cho mdi tiéu luu vyc. Mirc
do nguy co phai dugc danh gia cho ca 2
tan suat cap nudc 75% va 85% va gia tri
cao nhit s& dugc lién két véi tiéu luu vue
tuong tng.
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Bing 1. Xdc dinh mirc dg hiém hoa thiéu nwéc

Mirc hiem hoa

Tan suat cap nuwéce 75%

Tan suat cap nudc 85%

HO (khéng c6 nguy co)

Khong c6 thiéu hut (F%=~0)

Khong c6 thicu hut (F%~0)

HI (nguy co thap)

D% < 10%

D% < 10%

H2 (nguy co trung binh)

10% < D% < 25% va F% < 25%

10% < D% < 25% va F% < 50%

H3 (nguy co vira phai)

10% < D% < 25% va F% > 25%

D% > 25% or 10% < D% < 25%
va F%> 50%

H4 (nguy co cao)

D% >25%

3. KET QUA VA THA

3.1. Phan chia cac tiéu

Cac ti€éu vung can bang nudc duogc

phan chia dua trén nguyén

song co6 diém khong ché 1a mot cong trinh

Sub-zones for calculation in MIKE HYDRO Basin model

.....

L
) anr-u CARIVER

A

O LUAN

cap nude (ho, dap) tao nén mot khu c6 tinh

doc lap twong ddi, ngoai ra con két hop

luu vue

tac luu vuc

- — ‘—
ooiom ] =) &

v6i cadc Quy hoach thuy loi, tai nguyén
nudce ca hai tinh Nghé An, Ha Tinh va cua
luu vuc song Ca. Theo ti€u chi trén luu
vuc song Ca dugc chia thanh 23 tiéu luu
vuc dé tinh can bang nudc (hinh 3).

Hinh 3: Bdn do phan chia cdc tiéu vung trén luu vuc song Ca

Bing 2. Dign tich cdc tiéu luu viee séng Ci

.z Dién tich X Dién tich

T Tiéu luu vue (k) 1T Tiéu luu vyre (km?)
1 |Thuong nguon séng Ca 4689201 6 [Dién - Yén - Quynh 1052.72
L1 Thuong nguodn song Ca dén 156734 7 |Nam - Hung - Nghi 758315
" |Thuy dién Ban Vé ’ 8 |Nam Duc 132,12
12 Ehh‘;defn Ban Ve-Thuydién | 21 55l 9 |Luu vire song Naan Phé 1084,8
1.3 g}‘;ﬁfwﬂ Khe BO-Ngabacdy| 1393 45| 10 |Lyru vure song Ngan Sau 2013,65
1.4 |Luu vuc séng Hudi Neuyén 887,06 10.1 S;‘;E“S%;‘guon hru vye song 124993
2 |Luu vuc song Nam Mo 1482.26| 10.2 |Ha luu luu vuc song Ngan Siu 181.89
3 |Trung luu Ivu vue song Ca 1441.38] 10.3 [Lwu vuc song Ngan Truoi 513.377
3.1 [Nga Ba Chanh - Bara P6 Luong 47047 11 |[Nghi Xuin 187.232
3.2 |Bara D6 Luong - Cong Nam Pan 968.08] 12 |Luu vuc song Nghén 703.20
4 |Luu vuc song Gidng 1081.24] 12.1 |Vung tram bom Linh Cam 331.11
5 |Luu vuc song Hiéu 4944.29] 12.2 [Vung Cau Cao 171,11
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| |Thuong nguon song Hicu - HO | 101 ¢11 153 |Bsc Thach Ha 143,717
Ban Mong

5.2 [Ho Ban Mong - Nga bacay Chanh | 1679.2] 12.4 |Ving Ctra Sot 2571

5.3 |Luu vue song Dinh 800,63 TONG 19570.41

3.2. Xac dinh nhu cau sir dung nwéc

Trén co so tai liéu, so li¢u thong ké va cac dinh mure sir dung nudce, nhu cau nude
tudi st dung mé6 hinh CROPWAT Ung v6i1 nhu cau nude 75%, 85%. Tur do, tinh toan
va xac dinh nhu cau st dung nudc trén luu vuc (Hinh 4).

Téng nhu ciu nwée 75%, 85% cho tirng tiéu luu vre nim 2015
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Hinh 4: Tong nhu cdu nuwdc 75%, 85% cho tieng tiéu lwu viee nam 2015 (m3/s)

3.3. Tinh lwong nwée dén cac tiéu lru vue
St dung cac mé hinh thay vin dé khoi phuc s6 liéu dong chay tir mua qua mang
ludi tram quan trac khi tuong thuy van trén luu vuc song Ca, dit liéu dugc dua vao mo
hinh thé hién & myc 2.1.1. O nghién ctru nay, mé hinh MIKE NAM duoc ap dung dé
mo phong sb liéu dong chay dén cac tiéu luu vuc.
Bing 3. B thong s6 mé hinh MIKE NAM

Tén Umax | Lmax | CQOF | CKIF | CK1,2 | TOF TIF TG CKBF
Quy Chau 10 102 | 043 | 3367 | 27.6 | 0.0577 | 0.0834 | 0.183 | 1806
Hoa Duyét 10 100 | 0.851 | 209 51 | 0256 | 0298 | 0.0454 | 1001
Son Dién 10.1 104 | 0799 | 2254 | 473 | 0254 | 0.035 | 0.0057 | 1087

Bing 4. Pdnh gid két qua hiéu chinh va kiém dinh
Chi so Nash (%) . .
Tram HiGu chinh Kiém dinh Banh gia
Quy Chau 782 Tot
Hoa Duyét 70 Tot
90.5 Tot

Son Dién

Hinh 5: Duong qua trinh luu luong ngay thuc

Hinh 6: Duong qud trinh luu lugng ngay thuc
do va tinh toan tai Tram Quy Chdu 2010-2012  do va tinh todn tai Tram Quy Chéu (2013 - 2015)
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Su dung bo thong s6 thu dugc, khoi
phuc s6 liéu luu lugng cho céc tiéu ving
giai doan tir ndm 1986 - 2015.

3.4. Thiét lap va kiém dinh mé hinh
MIKE HYDRO BASIN

Trén co s¢ phén chia cac tiéu luu
vuc, hrong nudc dén cac tiéu luu vue va
nhu cau str dung nudc thuc hién thiét lap
mo hinh MIKE HYDRO BASIN cho luu
vuc song Ca (hinh 7). V61 51 nut nhu cau
st dung nude, trong do 38 nut tudi, 23 nut
str dung khéc (d6i twong tiéu thu nudce cho
sinh hoat, cong nghi€p, chan nudi, thuy
san, thuvong mai dich vu).

Dé x4c dinh do bat lgi nhat vé d¢ thiéu
hut nudc, ta coi nhu cau sir dung nude khong
thay doi theo cac nam tir 1986 - 2015. S6
liéu Iru luong nude dén cac tiéu ving tir két
qué khoi phuc s6 liéu luu lugng dong chay
bang MIKE NAM tir 1986 - 2015.

Trong nghién ctru ndy, ngoai sb lidu
cta cac ho chira 16n, thily dién chinh trén
Iuu vue nhu (hd Ban V&, Khe BS, Chi Khe,
Ban Mong, Song Sao va Ngan Truoi) dira
vao mo hinh, con thuc hién théng ké sb liéu
cac hd chtra nho, dap, tram bom cua timg
tiéu luu vue, tir d6 xac dinh s6 nit tudi nong
nghiép cho timg tiéu, dé thiét 1ap mo hinh.

Hinh 7: So do thiét lgp tinh todn trong MIKE BASIN cho hién trang lwu vuc song Cd

Tram Yén Thugng
1000.000

500.000 / \

0.000
1 23 45 6 7 8 9101112

«=@="Thuc do ==@==Tinh toan

Hinh 8: Két qua higu chinh tgi tram Yén
Thuong nam 2015

Tram Yén Thuong
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Hinh 9: Két qua kiém dinh tai tram Yén
Thuwong nam 2014
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Dé xac dinh do tin cdy cua mo hinh,
thuc hién hiéu chinh va kiém dinh mo
hinh MIKE HYDRO, luu luong thyc té
duoc do tai tram thuy van Yén Thuong va
nhu cau nude thuce té trong nam 2015. Két
qua cho thdy mo hinh d& mé phong tuong
ddi tot sat v4i thuc té véi chi s6 Nash nhan
duoc 82% (bang 2), dam bao kha nang ap
dung md hinh c4n bang nudc cho cac kich
béan bién ddi khi hau trén luu vuc séng Ca.
Bing 5. Hi¢u chinh va kiém dinh ciia tram

Yén Thuong
Tram Chi so Nash (%)
- Hi¢u chinh | Kiém dinh
Yén Thugng 75 82
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3.5. Danh gia nguy co han han thoi

diém hién trang

MIKE HYDRO BASIN da dugc xac
thue dé sir dung mé phong tinh trang thiéu
nudc trén luu vuc giai doan 1986 - 2015.

Nghién cuu

Tdi da hang thang (Dm) va tham hut hang
nam (Dy) va tan suat thim hut (F%) udc
tinh duoc thé hién bang hinh 10, hinh 11
va bang 6 (ctia mot s tiéu luu vuc dién
hinh), dé danh gia mérc do thiéu nudc, han
hén d6i véi moi tiéu luu vuyc.

Bang 6. Danh gia mirc thiéu nwdc wng voi nhu cau 75% cua mot so tiéu luu vuc

Hinh 10: Bén d6 nguy co thiéu hut nwéc toi
da hang ndm hién trang voi tdn sudt 75%

Murc o nguy co han han sé dugc chi
dinh cho timg lwu vuc phu. Két qua cho
thiy muc do nguy co han han trong cac
luu vue, dic biét 1a mot sé luu vue nhu
Nghi Xuan (SC11), Ctra Sot (SC12.4),
Bac Thach Ha (SC12.3),... Khu vuc Nam
- Hung - Nghi (SC7) va cac luu vuc hudng
loi khac nhu (Dién - Yén - Quynh (SC6);
khu vuc song Nghen (SC12.1), khu vuc
Nghi Xuan (SC11)), cac luu vuc hudng
lgi nay phu thudc rat 16n vao nguon cung
cap nudc tir cac cong trinh ldy nudc nhu
cong Bara D6 Luong, cong Nam Dan,
cong Trung Luong. Gitra hai nhu cau 75%
va 85% thi ta thdy ting mutrc d6 thiéu hut
nudce, han han tai cac tiéu vuc nhu Nam -
Hung - Nghi (SC7), Dién - Yén - Quynh
(SC6), khu vuc Nghi Xuén (SCI1) tur
murc thiéu nudc tir cao 1én rat cao. Nhin
chung, vung thuong nguon luu vyc song
Ca hau nhu khéng thiéu nudc, nguy co

Tiéu luu FY Toi da (Thiéu hut Nim Tham hut hang Nhu cau Nguy co
vire ’ hang nam) nam D% hang nam hang nam
SC6 93% 254 1988 15.72% 162 H3
SC7 100% 18.0 2010 18.80% 96 H3
SC8 0% 0.0 1986 0.00% 14 HO
SC9 3% 1.2 2005 6.23% 19 H1
SC11 100% 8.0 1988 61.84% 13 H4

n-;%_‘-t
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Hinh 11: Bin db nguy co thiéu hut nudéc toi
da hang ndam hién trang vdi tdan suat 85%

thiéu nudc, han cha yéu Vung ha luu va
cac Vung huong 191, nhu cau dung nudce
cao ma lugng nudc khong du dap ung.

3.6. Ddanh gid nguy co han hdn
trong boi cinh bién doi khi hiu

Céc kich ban Bién dbi khi hau duogc
Iya chon tir “Kich ban bién d6i khi hau,
nudc bién déng cho Viét Nam” cua B
Tai nguyén va Moéi truong nam 2016.
Nam 2013, IPCC cong bd kich ban cap
nhat, du’O‘ng phan bd nong do khi nha kinh
dai dién (Representative Concentration
Pathways - RCP) dugc st dung dé thay
thé cho cac kich ban SRES [2]. Trong
nghién clru nay lga chon kich ban phat
thai trung binh (kich ban RCP 4. 5) giai
doan ngan (2016 - 2035) dé danh gia nguy
co han han trong bdi canh bién d6i khi
hau. Str dung phuong phap Downscalling
va diéu chinh theo kich ban RCP 4.5 cho
moi tram v&i cac thong sO khi tuong.
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Bing 7. Mikc dp bién doi lwong mura so véi thoi ky co sé %

Mua

Miuia Pong Miia Xuan Mua Thu Mua He

Tram

Dua 4.1 0.5 24 7.8
b6 Luong 4.8 3.1 11.2
Nam DPan 5.4 -1.2 2.8 3.5
Cho Trang 10.2 -2.1 2.7 10.5
Muodng Xén 9.5 1.6 9.4
Quy Chau 2.5 -0.5 3.1 15.6
Nghia Khanh 2.1 0.5 4.1 10.6
Hoa Duyét 8.6 1.2 6.1 14.3
Son Dién 8.4 1.2 4.3 12.4
Cua Hoi 14.5 2.3 3.5 17.2
Huong Son 8.4 1.2 4.3 12.4
Huong Khé 8.6 1.2 6.1 14.3
Vinh 9.1 1.3 6.9 15.1
Quy Hop 10.2 -14 7.8 12.8
Tay Hiéu 2.1 0.5 4.1 10.6
Tuong Duong 12.3 -1 5.1 9.7

Tir murc d6 bién doi lugng mura, nhiét
dd so voi thot ky co s& (1986 - 2005),
thuc hi€n tinh luong mua, nhiét d§ theo
kich ban RCP 4.5 (2016 - 2035). St dung
b6 thong s6 MIKE NAM di ¢, tinh toan
luong nudc dén céc tiéu ving.

Cin ctr vao Quy hoach tong thé phat
trién kinh té - x hoi tinh Nghé An, Ha Tinh

M ihide i 100 de hang nam vid nhe cis

Hinh 12: Bén d6 nguy co thiéu {wt m’fo"c 10
da hang nam KB RCP 4.5 voi tin suat 75%
Két qua nguy co thiéu hut nuéc, han

han véi kich ban RCP 4.5 tng voi 2 tan
sudt 75% va 85% cho thdy, trong twong lai
murc do thiéu nuée phan thuong luu ting
chua dang ké. Trong twong lai, mot s ticu
lwu vire khac ¢o nguy co thiéu nude rat
cao nhu luu vuc song Giang (SC4), luu
vuc song Ngan Phd (SC9). Mot sd luu
vuc van ¢6 nguy co thiéu nudc, han han
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[9, 10] va cac Quy hoach nganh khéc, tién
hanh tinh toan nhu cau sit dung nuéc giai
doan 2016 - 2035. Sau d6, thuc hién mo
phong kich ban bién doi khi hau RCP 4.5,
cac két qua duoc danh gia qua do tham hut
hang nam (Dy) va tan suat tham hut (F%),
thé hién qua hinh 12, hinh 13.

Wire i wade il de hang mbm v ol mhe che B4

g
1

#0080

Hinh 13: Bén do nguy co thiéu {wt m’fa'c 10

da hang nam KB RCP 4.5 vdi tian suat 85%

trong giai doan hién trang, van tiép dién
trong twong lai nhu luu vyc Dién - Yén
- Quynh (SC6), khu vuc Bic Thach Ha
(SC12.3) hay khu vuc Nghi Xuan (SC11).
V6i kich ban RCP 4.5 tng v6i 2 tudn suét
75% va 85%, thi tin suit 85% ting mirc
do nguy co han han cua 1 s6 luu vuc nhu
Nam - Hung - Nghi (SC7), ving Cau Cao
(SC12.2) va luu vyc song Ngan Truoi
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(SC10.2) tir han trung binh dén muc cao
s0 voi tan sudt 75%. Tuy nhién, hién hd
Ngan Truoi v6i hé théng cip nude cho
cac tiéu ving khac da dang dan dua vao
van hanh, co ban gidm bot tinh trang thiéu
nude trén luu vye, tuy nhién can c6 nhiing
giai phap cu thé hon nira voi viée thiéu
nudc cua cac luu vuc trong tuong lai.

4. KET LUAN VA KIEN NGHI

Nghién ciu da danh gia nguy co
han han trén luu vuc song Ca trong glal
doan hién trang va trong diéu kién bién
d6i khi hau (Kich ban RCP 4.5). Nghién
ctru két hop cac phan mém CROPWAT,
MIKE NAM, MIKE HYDRO BASIN va
két hop v6i ArcGIS dé tinh toan can bang
nudc, xay dung ban d6 nguy co han han
trén Iuu vuc.

Két qua hién trang v6i nhu cau nude
75% va 85% cho thdy muc d6 nguy co
han han cao & mot s6 luu vue nhu khu vuc
Nghi Xuan (SC11), Nam - Hung - Nghi
(SC7), Dién - Yén - Quynh (SC6). Nhu
cau nudc 85% cho théy muc do han cua
mot s6 tiéu luu vue ¢6 xu huéng gia ting.
Ving thuong ngudn luu vuc song Ca hau
nhu khong c6 nguy co thiéu nudc.

Véi kich ban bién doi khi hgu RCP
4.5 (2016 2035), két qua cho thay ngoai
mot sO luu vuc & hlen trang thiéu nudc,
thi xut hién mét s6 luu vire méi co nguy
co thiéu nude rat cao nhu luu vyc song
Giang (SC4), lvu vuc séong Ngan Phd
(SC9). Nhu cau nudc 85% lam gia ting
murc do thiéu nude cua mot sb luu vuce so
v6i nhu cau nudc 75%.

V6i két qua nghién ctru trén c6 thé
lam tai liéu tham khao cho cac nha quan
Iy, hoach dinh chinh sach thé ché va dé
Xuit cac bién phap cong trinh, phi cong
trinh dé lam giam nguy co han han, thiéu
nudc trén luu vue, ddm bao phat trién bén
vitng trong diéu kién bién d6i khi hau.

Nghién cuu
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