Nghién ciru

NGHIEN CUU TINH TOAN NHU CAU SU DUNG NUOC
NONG NGHIEP CHO LUU VUC SONG MA THEO CAC
KICH BAN BIEN POI KHi HAU

D6 Thi Binh, Lé Thu Trang
Truong Pai hoc Tai nguyén va Méi truong Ha Noi
Tém tit
Lanh thé Viét Nam ndi chung va luu viee song Md néi riéng chiu tic dong cia
bién doi khi hdu. Diéu nay lam thay déi truc tiép cdc yéu té khi twong trong luu viee
va anh hwéng dén heu lwong dong chay gay thiét hai kinh té doi voi cdc nganh ¢é nhu
cau sir dung nuoc, dac biét doi véi linh vure nong nghiép. Bai bdao lwva chon mé hinh
I0OM (Integrated Quality and Quantity Model) lam cong cu d@é tinh nhu cau sir dung
niede cho néng nghiép trén heu viee séng Ma theo cdc kich ban bién doi khi hdu. Pdnh
gid nhu cau sir dung mede cho néng nghiép trén luu viee séng Ma bang mé hinh [QOM
(Integrated Quality and Quantity Model)
Twr khéa: M6 hinh IQQM; Song Ma; Hé s6 hinh dang; Bién ddi khi hau.
Abstract

Research and calculating agricultural water demand for Ma river basin on
climate change

The Vietnamese territory in general and the Ma River basin in particular are
affected by climate change. This directly changes the meteorological factors in the
basin and affects the flow of water causing economic losses to with industries in need
of water, especially for agriculture. The article selects the IQOM model (Integrated
Quality and Quatity Model) as a tool to calculate the water use demand for agriculture
in the Ma River basin under climate change scenarios. Assess water demand for
agriculture in Ma River basin by IQQM model

Keywords: Integrated Quality and Quatity Model; Ma river basin; Shape factor;
Climate change.

1. Pit van dé

Luu vuc song M3 nam & phia Tay
Bic Bo va phan phia bac cua Bac Trung
B9, trong pham vi toa d0 dia ly: 103°05°
- 106°00° kinh d6 Pong, 19°40° - 21°41°
vi d6 Bic. Téng dién tich toan luu vuc
1a 28.400 km? phan 16n luu vuc séng
Mai (17.600 km2, chiém 62%) nim trong
lanh thd nuée ta, ph?ln con lai (10.800
m?, chiém 38%) nam trong lanh thé nude
Lao. Chiéu dai song la 512 km, d¢ dai
trén dia phan Viét Nam 1a 410 km, chiéu
dai luvu vuc 412 km. B§ cao binh quan luu
vuc 14 762m, d6 déc 17,6%. Mat do ludi

song bién ddi tir 0,47 km/km? dén 0,66
km/km?, h¢ sb uén khuc la: 1,79. Hé s6
hinh dang: 0,17. H¢ ) phat trién dudng
phan nudc 1,88. Hé s6 khong can bang
ludi song 1a: -0,32

Két qua phan ving luu vuc song
Ma trong bdo cdo tong hop thuyét minh
nhiém vu quy hoach séng Ma - Dy an quy
hoach tai nguyén nudc (TNN) luu vuc
song Mi - Trung tdim Quy hoach va Diéu
tra tai nguyén nudc chi trén Bang 1.
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Bing 1. Cdc tiéu lwu vuee trén lwu viee song Ma (phén lanh thé Viét Nam)

Ki higu ticu Tén tiéu luu vye Dicn t; ¢h Dit dai thugc cic huyén, tinh
luu vue : (km?) : j
R ~ bién Bién, Tuan Gido (Pién Bién), Mai Son, song
I |Thuong song Ma 3916 I\, Thuan Chau, Sép Cop
. N . . Mai Chau (Hoa Binh), Mgc Chau (Son La), Mudng
I Moc Chau, Muong Lat | 1.657 L4t, phan phia Bic Quan Hoa (Thanh Hoa)
A . Lac Son, Tan Lac, Yén Thuy (Hoa Binh), Thach
I Song Budi 1.627 Thanh (Thanh Héa)
. . Bé Thudce, Cam Thuy, phan Dong nam Yén Dinh,
IV |Trung lwu song Ma 1-396 |74y bic Vinh Loc (Thanh Héa)
\Y Soéng Luong, Lo 1.180 [Quan Son, phan Tay nam Quan Héa (Thanh Hoa)
n . Mot phan Ngoc Lac, mot phan Tho Thi¢u Hoa,
Vi Triu Son, Bong Son 671 Triéu Son va mot phan phia Bic Dong Son
A A , Phan Bong bac Ngoc Lac, Tay nam Yén Dinh, mét
Vi Song Cau Chay 463 phén nhé Tho Xuén, mot phin nhé Thiéu Hoa
Qué Phong, Thuong Xuén, Lang Chanh, mot phan
VIII Thugng song Chu 2.262  [Nhu Xuéan, mot phan Ngoc Lac, va mot phan nho
Tho Xuén
IX Song Lén 762  |Bim Son, Ha Trung, Hau Loc, Hoang Hoa, Nga Son
Nong Cong, Nhu Thanh, Nhu Xuan, Sam Son, TP.
X Nam song Chu 1556 | Thanh Hoéa, phan Bong nam Bong Son, Tinh Gia
(Thanh Hoa)
Tong 17.600

Ngu&n: Theo bdo cao téng hop thuyét minh nhiém vu quy hogch song Ma - Dy an quy hoach TNN luu vuc song

Ma - Trung tam QH & DT TNN
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Hinh 1: Ban dé tiéu lvu viee song Ma
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Mit khac, trong bao cdo dac biét
vé cac kich ban phat thai khi nha kinh
nam 2013, IPCC da dua cac kich ban
phat thai va dugc to hop thanh 4 kich
ban gbcla Al, A2, B1 va B2 véi cac dic
diém chinh sau:

- Kich ban goc AI: Kinh té thé gidi
phat trién nhanh; dan sé thé gidi tang dat
dinh vao nam 2050 va sau do glam dan;
truyén ba nhanh chong va hi¢u qua cong
nghé méi; thé gidi ¢d su tuong dong ve
thu nhap va cach song, co su tuong dong
gitta cac khu vue, giao luvu manh mé& vé
van hoa va xa h01 toan cau. Ho kich ban
Al duogc chia thanh 3 nhom dya theo murc
dd phat trién ctuia cong nghé:

+ AIF1: Tiép tuc st dung thai qua
cac nhién liéu hoa thach (kich ban phat
thai cao)

+A1B: C6 sy cin bang giita cac ngudn
nang luong (kich ban phat thai trung binh)

+ AIT: Chu trong dén viéc sir dung
céc ngudn nang lugng phi héa thach (kich
ban phat thai thap)

- Kich ban gdc A2: Thé gi6i dong nhét,
cac qudc gla hoat dong doc lap, tu cung tu
cap; dén so tlep tuc tang trong thé ky XXI;
kinh te phat trién theo dinh hudng khu vuc;
thay doi vé cong nghe va toc do tang trudng

Nghién ciru

kinh t€ theo dau ngudi cham (kich ban phat
thai cao, tuong 1'1‘ng voi A1F1)

- Kich ban goc BI: Kinh té thé g101
phat trlen nhanh giong nhu A1 nhung cé
su thay d6i nhanh chéng theo huong kinh
té dich vu va thong tin; dan sé tang dat
dinh vao nam 2050 va sau d6 giam dén;
giam cuong d6 tiéu hao nguyén vat li¢u,
cac cong ngh¢ sach va st dung hi¢u qua
tai nguyen dugc phat trlen chu trong den
cdc giai phap toan cau vé 6n dinh kinh té,
x4 hdi va moi truong (kich ban phat thai
tuong doi thap tuong tw A1T)

- Kich ban goc B2: Dan sb tang lién
tuc nhung vdi toc do thip hon A2; chu
trong den cac glal phap dia phuong thay
vi toan cau vé 6n dinh vé kinh t€; xa hoi,
moéi truong; mac do phat trién kinh té
trung binh; thay ddi cong nghe cham hon
va mudn hon so voi Bl va Al (klch ban
phat thai trung binh, dugc Xep cung nhom
v6i A1B). Cac kich ban bién d6i khi hiu ¢
Viét Nam da duoc xdy dung cho 3 yéu to
chinh la lu:o'ng mua, nhiét d9, do cao muyc
nude bién va cac moc thoi gian chi yéu la
2030, 2050 va 2070

Cac kich ban bién ddi khi hau cho
cac Vung khi hiu ¢ Viét Nam trong thé ky
XXI, co thé duoc tom t4t nhu sau:

Bing 2. Mirc thay doi nhiét dj trung binh ndam (°C), lwgng mwa nim (%) 6 cdc kich béin
(A2, B2, BI) so vdi thoi ky nén 1980-1999

Mirc thay Cac Céc mc thoi gian cia thé ky 21
déi | kich bin [ 2020 | 2030 | 2040 | 2050 | 2060 | 2070 | 2080 | 2090 | 2100

A2 | 18 | 23 | 30 | 37 | 48 | 59 | 7.1 | 84 | 97
Lugng mura gy T3 [ 3.0 | 40 | 49 | 57 | 64 | 71 | 17
nim (%) gj 15 | 22 | 3.1 | 38 | 43 | 47 | 49 | 50 | 50
Nhictdo | A2 | 06 | 09 | 12 | 15 | 18 | 22 | 26 | 3.1 | 36
trung binh B2 0,5 0,8 1,1 1,5 1.8 2,1 2.4 2,6 2.8
nim(C) | Bl | 06 | 08 | 11 | 14 | 1,6 | 17 | 18 | 19 | 19

2. Phuong phap nghién ciru

2.1. So dé tinh todn

Nguyén tic phan ving:

- Dua vao dic diém tu nhién, su
phan chia dia hinh twong tng cua cac
dong séng, cac nhanh séng tao nén cac

khu vuc (tleu Vung) co t1nh doc lap
twong d6i vé tiém ning ngudn nude va
céc yéu t6 tu nhién lién quan;

- Dua theo cac hé théng cong trinh
khai thac, st dung tai nguyén nudc két
hop véi dia gidi hanh chinh;

- Can ct theo tinh hé théng ctia ngudn
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nuéec dé c6 dugce nhimng thuin tién cho
viéc quan ly khai théc tai nguyén nudc;

- Can ¢t nhu cAu, dic diém st dung
nude va ngudn cip nude ké ca hudng tiu
thoat nudc sau khi str dung.

Kich ban
BBKH

Béc thoat hoi
tigm ning ETy

M hinh tinh
nhu ciu si¥
dung nwdc

cho néng

nghiép

l

Dinh gia sy thay déi nhu ciu st
dung nwrde néng nghidp

l

‘ & xuit cac giai phap ‘

Hinh 2: So dé khéi ddnh gid tic dpng ciia
bién doi khi hdau dén nhu cau nwoc trén
lwu vuc song Ma

2.2. Cong cu tinh todn
2.2.1. Gidi thiéu moé hinh IQOM

Hién nay, c6 rat nhiéu cong cu phuc
vu cho viéc tinh toan nhu ciu nude cho
cdy trong, nhu mo hinh CROPWAT 8.0,
IQQM, mbi mé hinh déu c¢6 nhirng wu
nhuge diém riéng ctia nd. Tuy nhién,
qua phan tich, nghién ctou nay da lua
chon mdé hinh IQQM lam céng cu dé
tinh nhu cdu nudc cho néng nghiép
trén luu vuc song Ma. Mo hinh IQQM
(Integrated Quantity and Quality Model)
do Australia xdy dung va phat trién. M6
hinh d3 dugc ung dung cho mét sb luu
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vuc song tai Queenland (Australia), va
vai nam gan day da duoc dua vao ung
dung cho luu vuc séng Mé Cong. Day
la m6 hinh mé phong sut dung nude luu
vuc nhim danh gia cac tac dong cua
chinh sach quan ly tai nguyén nuéc ddi
v61 nguoi su dung nudc.

M6 hinh IQQM duoc cdu tric theo
dang két cau, gdm cac md dun thanh phan
lién két v6i nhau thanh mot khéi tong hop.
Tir menu chinh c6 thé truy cap vao mé dun
thanh phan. M&i mé dun déu c6 menu va
thanh cong cu riéng dé dan dén cira s6 hoi
thoai nhap dir liéu va cac thong s6 can thiét
ctia md hinh.

Céc thanh phan va mé dun chinh cua
m6 hinh IQQM bao gdm:

¥R 10QM Version 7.42.1 Depariment of Infrastructure Planning and Natural Res... 18]

180,

FOY |

Integrated Quantity Quality Model FUBEUGH MEnu

Data Retiewal
and Utilties e ation
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Climate Graphical
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Department of Infrastructure, Planning
and Natural Resources

Cac m6 dun thanh phan chinh cua
mo hinh

a. Xu ly so li¢u:

b. Biéu dién dd thi:

c. Cong cu phan tich thong ké

d. M6 hinh mua rao-dong chay:
e. M6 hinh khi hau: 5

g. M6 hinh van hanh céng:

h. M6 hinh hé théng séng
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Trong cac mo dun trén chi str dung ba
mo dun chinh d¢€ tinh toan nhu cau nudce
trong nong nghi¢p va tinh can bang nudc:

*M6 dun xir [y s6 liéu: mo dun nay
cho phép nguoi s dung phén tich va nap
s0 li€u vao mo hinh.

* Mo dun mo hinh h¢ thong séng: mod
dun nay la xuwong song cua IQQM vi no6
mo phong chuyén dong dong chay trong
mot h¢ thong song. Nhing qua trinh chinh
mod dun nay md phdng la: dién toan don
chdy trong song va kénh tudi, van hanh ho
chura, tudi, cap nudce do thi, cong nghiép....

* M6 dun biéu dién d6 thi: mo dun
nay cho phép nguoi su dung bi€u dién
két qua tinh todn mot cach tryc quan dudi
dang do thi.

2.2.2. 86 liéu dau vao ciia mé hinh
100OM

) S6 liéu dau vao mo hinh bao gom: co
cau mua vy, tai liéu khi tugng, mua, tai

b. Tai liéu vé cac logi cay trong

- Thoi vu céc loai cay trong

Nghién ciru

lidu cdy trong nhu sau:

a. Tai liéu khi twong, mua

Trong vung nghién ctru c6 céc tram
khi tugng Thanh Hoa, Tuan Gido, Yén
Dinh, Hdi Xuan. C6 sb liéu quan tric cla
c4c tram twong ddi dai, du tin cay dé tinh
toan. Nhom tac gia chon cac tram tinh
toan cho cac vung tudi nhu sau:

- Vung 1: chon tram khi tugng Tuén
Gi4o, mua Tuan Gido

- Vung 2, 5: chon tram khi tugng Hoi
Xuan, mua Hoi Xuin

- Vung 3, 4: chon tram khi tuong Hbi
Xuan, mua Yén Pinh

- Vung 6, 7, 8: chon tram khi tugng
Yén Dinh, mua Bai Thugng

- Vung 9, 10: chon tram khi tugng
Thanh Hoa, mua Thanh Hoa

Vu Cay trong Thai va Thai gian vu (ngay)
Vu DPong Xuin Lua 5/1-15/5 120
Vu Hé Thu Lua 5/6 - 20/10 127
Ng6 dong xuan 10/9 - 10/1 110
Ng6 hé thu 4/7-13/10 100

- HE s0 cay trong

Cay trong | Thoidoan dau | Thoi doan phat trién | Thoi doan gita | Thoi doan sau
Lua 1,1 + 1,15 1,1+1,5 1,1+1,3 0,95 +1,05
Ngo 0,3+0,5 0,7+0,9 1,05 +1.2 1,0+-1,15
- Dién tich céc loai cdy trong theo viing (don vi ha)

Viing Yu Dong Xllﬁll i Yu Mua i
Lua Mua Lua Mau
Ving I 4423.8 17325,6 7876,8 11612,1
Ving II 467,0 2628.5 1056.,2 1301,2
Vung III 2030 6000 6554 4619
Ving IV 11853 13149 15822 9895
Ving V 24950 13098 29598 6263
Ving VI 20100 12344 21200 11840
Ving VII 57977 5770.9 7918.9 3649.7
Ving VIII 1482,1 3677,7 1930,3 3229.5
Vung IX 25199 6918,2 2896,0 6542,1
Viung X 39860,5 15976,1 41903.1 13933,5

Nguon: Theo bdo cdo thuyét minh nhu cau va nhitng thach thire trong viéc dép iing nhu cau
su dung nuwdce hién tai va trong 10 nam tdi trén luu viuc song Ma - Trung tam OH & DT TNN
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3. Ket qua
Bing 3. Nhu cau nwéc cho néng nghigp theo cdc kich bin (A2, B2, B1)

C . Vung | Vung | Vung | Vung | Vung | Vung | Vung | Vung | Vang | Vang |  :
Kichban | ") 5" 37| 4 | s | 6| 7 | 8| o | 10| 108
Nén 359 | 493 | 763 204 604 | 192 | 559 | 328 | 64,8 | 440 2078
A2-2020-2039 | 368 | 499 | 77,1 | 204 | 609 | 195 | 564 | 33,6 | 66,5 | 454 | 2114
A2-2040-2059| 371 | 502 | 78,5 | 207 | 613 | 197 | 57,0 | 339 | 67.2 | 459 | 2134
A2-2060-2079 | 376 | 50,7 | 80,3 | 212 | 618 | 200 | 57.8 | 344 | 68,1 | 465 | 2162
A2-2080-2099 | 380 | 51.1 | 82,1 | 217 | 623 | 202 | 58,5 | 348 | 689 | 470 | 2188
B2-2020-2039 | 367 | 499 | 77.1 | 204 | 608 | 195 | 56.4 | 33,6 | 66,5 | 454 | 2112
B2-2040-2059 | 369 | 50,2 | 78,6 | 208 | 612 | 197 | 57,0 | 33,9 | 67,2 | 459 | 2132
B2-2060-2079 | 372 | 50,5 | 799 | 211 | 616 | 199 | 57,6 | 343 | 679 | 464 | 2152
B2-2080-2099 | 374 | 50,7 | 81,0 | 214 | 619 | 201 | 58,0 | 34,5 | 68,4 | 467 | 2166
B1-2020-2039 | 369 | 50,0 | 77,4 | 204 | 610 | 196 | 56,5 | 33,6 | 66,6 | 449 | 2111
B1-2040-2059 | 371 | 502 | 784 | 207 | 612 | 197 | 57,0 [ 339 | 67,1 | 458 | 2133
B1-2060-2079 | 373 | 504 | 79,1 | 209 | 614 | 198 | 573 | 34,1 | 67,5 | 461 | 2143
B1-2080-2099 | 374 | 50.4 | 79.4 | 210 | 615 | 198 | 57.4 | 34,1 | 67,6 | 461 | 2147

Bing 4. Thay doi nhu cau nwéc cho nong nghiép theo cdc kich ban (A2, B2, BI) so véi
kich bdn nén (%)

C s Vung | Vung | Vung | Vung | Vung | Vung | Vung | Vung | Ving | Vung

Kich ban 1 | 213 | 4| 5| 6 78] 9 |10
A2-2020-2039 2.5 1,3 1,1 0,1 0,8 1,9 0,9 2,2 2,6 3,1
A2-2040-2059 3.4 1.9 2.9 1.9 1.4 2.9 1.9 3.3 3.6 4.1
A2-2060-2079 4.6 2.8 52 42 23 43 33 4,7 5,0 5,5
A2-2080-2099 5.8 3.6 7.7 6,6 3.1 5,5 4,5 59 6,2 6,7
B2-2020-2039 2,1 1,3 L1 0,1 0,7 1,9 0,9 2,2 2,6 3,1
B2-2040-2059 2.8 1.9 3.0 2,0 1.3 3.0 2,0 33 3.7 42
B2-2060-2079 34 2.5 4.8 3.7 2,0 4,0 3,1 44 4.7 53
B2-2080-2099 4,0 3,0 6,2 52 2.4 4,7 3,7 5,1 54 5,9
B1-2020-2039 2,6 1.4 14 0,4 0,6 2,0 1,1 24 2.7 1,9
B1-2040-2059 33 1,9 2,8 1,8 1,3 2.8 1,8 3.2 3.5 4.0
B1-2060-2079 3.9 22 3,7 2,6 1,7 34 24 3,7 4.0 4.6
B1-2080-2099 4,0 24 4.1 3,0 1.8 3.5 2,5 3.9 4.2 438

Bdng 5. Tong nhu cau nwéc cho nong nghiép theo cdc kich ban (A2, B2, BI) trén luu vyc
song Ma (phan linh tho Viét Nam) (Pon vi: 10° m3)

.. Kich ban
Giai doan A2 B2 Bl
1980 - 1999 2078 2078 2078
2020 - 2039 2114 2112 2111
2040 - 2059 2134 2132 2133
2060 - 2079 2162 2152 2143
2080 - 2099 2188 2166 2147

Tir két qua Bang 3 cho thdy nhu cau
nudc cho nong nghi€p & cac thoi ky sau
tang hon so véi thoi ky nén. O 2 thoi ky
dau 2020 - 2039, 2040 - 2059 muc ting
chua thé hién rd, nhung cang vé cudi thé
ky thi sy phan tach ¢ cac kich ban cang
thay 13 hon (Hinh 2). O kich ban A2 cho
mirc ting nhiéu hon so véi 2 kich ban con
lai tang tir 0,1% 1én dén 7,7%, con kich
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ban B2, B1 chi cho cho muc tang khoang
tu (0,1 - 6,2)%; (0,4 - 4,8)%.

Ciing tir két qua ¢ Bang 4 cho thay
mirc ting & cac ving rat khac nhau, ¢
vung nhiéu ¢ ving it, ting nhiéu nhét &
vung 3 (song Budi), vung 10 (Nam séng
Chu), it nhat & ving 5 (séng Ludng, Lo),
vung 2 (Mc Chau, Muong Lat)

Tap chi Khoa hoc Tai nguyén va Moi truong - S6 29 - nam 2020



Nghién ciru

Xu thé bién d6i nhu ciu sit dung nwéc cho ting giai doan
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Hinh 2: Xu thé bién déi nhu cau nwéc cho néng nghiép theo tirng giai doan

4. Két luan

Song Mi 1a dong song qudc té co
ngudn tai nguyén nudc kha phong phu,
v6i tong lugng binh quan nam 13 18 ty m®.
Nhung thuc té cho thy trong nhitng nim
gan ddy do bién doi khi hau ngudn nudc
nhiéu song, subi, ao, hd dang bi suy thoai
ngay cang 10 rét. Tai cac dia phuong theo
béo céo cho thdy, dién tich da gieo cdy lua,
co1 vu chiém xuan nam 2016 ctua 4 huyén
ven bién Nga Son, Ha Trung, Hau Ldc,
Hoang Héa 1a 23.827 ha thi dién tich c6
kha nang tiép tuc xay ra thiéu nudc ngot
va han han la g?ln 5.000 ha. Pic biét, néu
tinh hinh kho han kéo dai s€ lam cho hon
65.000 ho dan thugc 5 xa vung BDong kénh
De cua huyén Hau Loc thiéu nuéc ngot
sinh hoat trdm trong. Do vay, van dé dat
ra 1a phai ddnh gid duoc tac dong cua bién
d6i khi hau dén nhu cau ding nudc trén
luu vuc song Mi ndi chung va nhu ciu
str dung nude cho ndng nghiép nodi riéng,
nhim nghién ciru mot cach toan dién vé
cac thay ddi do bién d6i khi hau gay ra.
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