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Tém tat: Nghién ctu {Gng dung mod hinh cén bang nudc MIKE HYDRO dé danh gia kha
nang dap ing cua ngudn nudce cho cac nhu cau str dung nudc khac nhau trén luu vuc song
La Nga. Ket qua tinh toan cho thdy van dé thiéu nudc st dung tap trung & vung ha luu
song voi tong luong nude thiéu ca nam trén toan luu vuc song (LVS) chiém khoang 16,1-
16,4% tong nhu cau sir dung nude, thoi gian thiéu nude nhiéu nhét vao thang I11-V (4,2-
26,2%). Do sy phan b6 nguon nude khong déu theo thoi gian va khong gian clng véi tinh
hinh dién bién bat thuong cua thoi tiét dudi tac dong cua bién d6i khi hau da lam cho sy
thiéu hyt nudc ngay cang nghiém trong hon vao nam 2030. Két qua sé& 1a co so dir liéu dé
dé xuat cac giai phap khoa hoc va cong nghé vé hiéu qua va tinh bén vimng trong kiém soat
va khai théc tai nguyén nudc mat & LVS La Nga.

Tw khoa: Can béng nudc; MIKE HYDRO; Luu vuc song La Nga.

1. Mé dau

Song La Nga 1a phy luu bén trai 16n nhat cia song Pong Nai, day 13 ving cap nudc co
tinh chién luge cho toan LVSDN&PC. Tuy nhién do dia hinh rimg nui bi chia cdt rat manh,
lwong muwa phan bd khong déu, thiéu cong trinh hd chira dé chii dong tao ngudn nudc nén
trong mua kho van con tinh trang thiéu nuéc & mot sé khu vuc, mua mua thudng giy ra
ngap ung, 1l lut ven song.

Bién d6i khi hau (BDKH) 1a mot trong nhiing thach thirc 1én dbi véi nhan loai trong
thé ki 21 [1]. Trong nhiing nim gan day, anh huong ciia BDKH, thoi tiét cyc doan ngay
cang gia tang. Mua kho nam 2016, anh huong cua hién tuong El Nino tinh trang nang nong
gay. git, thiéu nudc kéo dai lién tuc, ddc biét thang 3, 4 va thang 5/2016 nhiét d6 cao hon
nhiéu so v&i trung binh nhiéu ndm cing thoi ky, lugng mua thiéu hut 16n so vé6i trung binh
nhiéu nim, lugng bdc hoi bé mat 16n 1am thiéu hut tram trong dong chay. Luong nudc thiéu
hut nghiém trong trong mua kho c¢6 anh hudng rat 16n dén cac nganh kinh té, nhét 13 san
Xuét nong nghi¢p, khi ma trinh do san xuét, bién phap, k¥ thuat canh tac chua 4p dung hiéu
qua khoa hoc cong nghé mai.

Tiém ning thiy dién trén LVS La Nga cling rat 16n. C6 thé ké dén cong trinh thuy dién
Ham Thuén - Pa Mi x4 cap nudc cho ving dong bang La Nga ctia huyén Dtrc Linh va Tanh
Linh véi luu lugng 45m°%/s. Tuy nhién viéc xuat hién cac dap thiy dién nay ciing giy nhiéu
hé luy ti€u cyc vé moi truong cing nhu sy xung dot loi ich trong str dung nudce voi cong
ddng dan cu ¢ ha luu, hang nghin ho dan mic du song doc theo dong song La Nga, mot
trong nhiing noi cé trit lugng nude ngot 16n nhét tinh Pong Nai lai roi vao tinh trang thiéu
nude sinh hoat nghiém trong vao mua kho. Dé khic phuc va giam thiéu tinh trang thiéu
nuéc & ddy, nham chi dong phuc vu chi dao phong chong han han, diéu hanh cap nudc cho
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san xuét néng nghiép hang nam, viéc tién hanh can bang ngudn nudc dbi voi luu vuce song
1a hét sirc can thiét.

Hién nay, trén thé giGi da c6 nhiéu nghién ctru st dung cac mé hinh toan khac nhau dé
mo phong can bang ngudn nudec nhu WEAP [2-4], SWAT [4, 5], MIKE HYDRO [6, 7].
Nhiéu nghién ciru trong nudc trong nudc ciing st dung cac md hinh trén dé xac dinh can
bang nudc trén cac luu vuce nhu: luu vie song Vé [8], luu vuce song Cai Phan Rang [9], luu
vuc song S€ San [10],...va danh gia tai nguyén nudc mat trén pham vi hanh chinh tinh Pa
Néng [11]. Trén luu vuc song La Nga, cac nghién ctru ciing st dung mé hinh toan dé danh
gi4 luu luong dong chay va bdi ling tai cac tiéu luu vuc [12], danh gia chit luong nudc mit
trén luu vue [13], danh gia tac dong cua cong trinh hd dap toi dong chay ha luu séng [14]
va danh gia m6 hinh v& dép Ham Thuén - Da Mi dén ha luu séng [15, 16]. Tuy nhién, cac
nghién ctru chua chi tiét va toan dién trong mdi quan hé véi dan sd, sy phat trién kinh té -
xa hoi va bbi canh bién d6i khi hau (BDKH).

Bai b4o nghién ctru thiét 14p mo hinh MIKE HYDRO nham: (i) Tinh toan thuy vin xac
dinh dong chay dén trén luu vuc cho truong hop hién tai va trudng hop xet dén kich ban
BPKH dén nam 2030; (ii) Tinh todn nhu cdu ding nudc mit phuc vu cac nganh den nam
2030; (ii1) Can bang nude cho luu vue nghién ciru tir d6 danh gia kha nang cung cap nude
cua hé thong song sudi phuc vu cac nganh kinh té theo cac kich ban bién dbi khi hau va
phat trién kinh té x4 hoi dén nam 2030. Cac két qua tinh toan lam co so cho viéc dé xuat
cac giai phap nham quan 1y, khai thac va sir dung c6 hiéu qua tai nguyén nude luu vyc song
La Nga dudi tac dong cia BDKH.

Quy hoach phét trién 56 ligu vé cac céng trinh
kinh t& - x3 h&i hb chira, thiy dién

M6 hinh s6 dé cao 56 ligu khi twgng thuy van
(DEM) khu vire nghién ciru

S~ T

Maé hinh M5 hinh
MIKE NAM CROPWAT

Niém gidm thong k&

Dong chay dén Nhu c&u nwdc cho Nhu c&u s dyung
céc tiéu lwu vye néng nghiép nuéie cac nganh khac

\JK/

M& hinh MIKE HYDRO -
Can bing nwéc

|

Dénh gia tinh trang tai nguyén nwdc trén luu vrc

Hinh 1. So db trinh tir tinh toan can bang nudc.
2. S6 liéu sir dung va phwong phap nghién ciru

2.1. Gidi thiéu vé khu vire nghién cuu

Séng La Nga 1a mot phu luu cua song Dong Nai, nam trong 107°9” - 108°9° kinh d6
Pong 10°50° - 11°46” vi d6 Béc (Hinh 2), bit ngudn tir cao nguyén Di Linh, Bao Loc (tinh
Lam DPdng) véi dién tich luu vuc 4.170 km? Lwong mua trung binh nim cao nhat khoang
2.354mm, tong luong dong chay hang nam vao khoang 4.799,97 triéu m?® [16]. V& khi hau,
LVS La Nga chiu anh huong chiu anh huéng cta ché d¢ khi hau nhiét doi gi6 mua: mua
mua (thang V dén thang X) va mua kho (tir thang XI den thang IV nam sau). Nhiét do
khong khi, bdc hoi, s gio nang tang dan tir thuong luu xudng ha luu.

Hé thong cong trinh thay dién Ham Thuén - Pa Mi trén luu vuc séng La Nga di vao
hoat dong v&i tong cong suat 1ap may la 475Mw v6i dién luong binh quan nhiéu nim 1a 1,6
ti Kwh [14] dem lai hiéu qua kinh té rat 16n, cung cap phan 16n ngudn dién ning cho cac
tinh thanh khu vuc mién Pong Nam B6 va ving kinh té trong diém phia Nam.



Tap chi Khi twong Thiiy vin 2024, 757, 11-24; doi:10.36335/VNJHM.2024(757).11-24 13

T T

1oTaroe orzoore 1nrag0e

RN

THON

TiNH
‘ LAM DONG

TINH
BONG NAL

1PN

| } L ’F*’Z

TN

{
;
i
u I
a
i tin PhanTHhiet
i -
i
° s 10 20 =0 a0
i I} i
_ . T 16 185,000
e n
T TEseTE TaeE

TS E B 080D

TN

Hinh 2. Ban d6 luu vuc song La Nga.
2.2. Phwong phdp nghién civu va sé liéu sir dung

2.2.1. S6 lidu sir dung

- Dit liéu vé dia hinh: Ban d6 s6 do cao (DEM), dia hinh luu vyuc séng La Nga ty 18 tir
1/10.000, 1/25.000.

- Dit liéu vé khi tugng - thity van: cac sb liéu nhiét do, do 4m, mua, bdc hoi tram Di
Linh va tram Ta Pao, s6 liéu luu lugng tram thuy van Ta Pao... ¢6 thoi gian lién tuc tir ndm
1976 dén nam 2020 thu thap tir Dai Khi tugng Thuy van khu viue Nam B9.

- Dt liéu Ve tham phu: Ban do cac yeu t6 mat dém, ban do sir dung dat.

- Dit liéu vé hd chua: dit liéu vé cong trinh thuy dién (thong so hd chura, quy trinh van
hanh), thuy loi khai thac nguén nude da di vao hoat dong tinh dén nam 2020.

- Dir lidu vé dan sinh, kinh té - x4 hoi: B4o cdo quy hoach phat trién kinh té - xa hoi
[17]; Nién giam thong ké nam 2020 [18].

- Kich ban BDKH & NBD cho Vi¢t Nam B§ Tai nguyén va Méi truong nam 2016
[19], kich ban BDKH & NBD cho Viét Nam B Tai nguyén va Moi truong nam 2020 [20].

2.2.2. Phuong phap tinh toan nhu cau sir dung nuéc

Trong nghién ctru nay, viéc tmh todn can bang nudc s€ tap trung cung cap cho nhung
nhu cau st dung nude chinh bao gdm: nude cho sinh hoat - dich vu, chan nuéi, nudi trong
thuy san, cong nghiép, néng nghi€p va xay dung.

Duy tri dong chay t6i thiéu ha du: DBuoc xac dinh theo hudng dan cua Thong tur sO
64/2017/TT-BTNMT ngay 22/12/2017 vé x4c dinh dong chay t6i thiéu trén song, sudi va
ha luu céc hd chira, dap dang.

Dbi voi nganh ndng nghiép, can ctr vao dic tinh ciy trong va didu kién tu nhién ¢ khu
vue, bao cdo st dung mod hinh Cropwat dugoc Bo Nong nghiép va phat trién ndng thon
khuyén khich st dung [TCVN 9170:2012]. Nhu cau nay s& duoc phan chia cho ca cay trong
va cay cong nghip cling nhu céy lau nam va cay hang nam. V6i cach phan chia nay nhu
cau str dung nudc s& dugc tinh toan mot cach chi tiét hon, sat v6i thuc té hon. Pau vao cua
mo hinh Cropwat bao gom cac s6 liéu khi tuong, loai dat, thoi vu cay trong, hé sb tudi
(Hinh 3).
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Doi voi cac nganh ngoai nong nghiép viée xac dinh nhu cau nudc s€ dugc tinh toan
dua trén so li¢u thong ké trong nién giam thong ké tinh Binh Thuan [18] cling nhu cac tiéu
chuan st dung nude hién hanh cia Viét Nam.
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Hinh 3. Tinh todn mirc tudi cho cdy trong bang phan mém CROPWAT.

- Nudc dung cho sinh hoat: 1a lugng nuéc nguoi dan ¢ do thi, nong thon st dung va
dugc tinh toan theo Quy chuan k¥ thuat QCVN: 01/2008/BXD.

- Nhu cau nudc cho hoat dong d6 thi va thuong mai du lich: Nhu cau nuéce cho khu vuc
thuwong mai, dich vu va du lich tinh b.':fmg 15% lugng nudc dung cho sinh hoat. Nhu cau
nudéc cho cac hoat dong do thi tinh bang 50% luong nudc cho sinh hoat.

- Nhu ciu nudc cho cong nghiép: Vo1 muc tiéu tinh tong quat vé nhu ciu nudc, su
dung dinh mirc theo Quy chuan k¥ thuat QCVN: 01/2008/BXD.

- Nhu cau nudc chan nudi: Tiéu chuan nudc cho chin nudi gia suc, gia cam cua Bo
Nong nghiép va phat trién nong thén. Nudc ding cho nudi trong thity san: Nudi trong thuy
san O dy xét dén viéc str dung nudc ngot dé nudi thiy san nude lo [21].

2.2.3 Phuong phap mé hinh toan mé phong can bang nudc

M6 hinh MIKE HYDRO [22] do Vién thuy lyc Pan Mach (DHI) xdy dung tir nam
1972 1a m6 hinh m6 phong luu vy, tinh toan can béng nudc va st dung nuwdc. M6 hinh mo
phong mang ludi song sudi trong khong gian va cac yéu t6 thuy van (X, Q, H, Z) theo thoi
gian dua trén phuong trinh can bang nuéc tong quat. Uu diém ndi bat cia mo hinh 13 ngoai
viéc thé hién quan h¢ gitra lugng nudc den, lugng nude di va lugng trir trong hé thong tinh
toan trong tu nhién, mo hinh con cho phép xac dinh su phan bd ngudn nude - mic do wu
tién cua cac ho dung nudc do su can thi€p cua con ngudi. M6 hinh nay co thé két ndi, sir
dung mo hinh mua - dong chay MIKE NAM [23] nhu mdt mo dun tich hop trong mé hinh.

2.3. Thiét Idgp mé hinh tinh todn

2.3.1 M6 hinh mua - dong chay MIKE NAM

Phén chia cac tiéu luu vyc: Str dung ban d6 cao d6 s6 DEM vé6i do phan giai 30x30m
va sir dung cac Tool trong Arcgis chia luu vuc song La Nga thanh 3 tiéu luu vuc chinh.
Dién tich cac luu vyc trinh bay trong Bang 1.

Chon tram khi tuong thily van dé tinh toan: S6 liéu mua tram Di Linh va tram Ta Pao
str dung phuong phap da giac Theissen tinh toan mua binh quén luu vuc; SO liéu béc hoi va
luu luong thuc do tram Ta Pao (Hinh 4).
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Thoi gian tinh toan: ndm 1987-1993 dé hiéu chinh m6 hinh va kiém dinh mé hinh trong
thoi gian 2010-2016. Thoi doan tinh toan bang 1 ngay. St dung luu luong tram Ta Pao dé
hiéu chinh kiém dinh mo6 hinh.
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Hinh 4. Phéan dinh céc tiéu luu vuc va phan bd mua theo da gidc Theissen.

Bang 1. Dién tich céc tiéu luu vuc khu vue nghién ctru (km?).

i Dién tich Kha niing khai thac
TT LV Sbdng LV LV Sone. hd DTichLV ~ DT LV chua tinh DT LV Pia phuwon
5 (Km?) ho thugng luu (Km?) ap g
Séng La Nga 3209,71
Ngoai Tinh A
1 (%i Linh) 1296,7 Di Linh
2 Dbap dang Ta Pao 706,7 Tanh Linh
3 HO Tra Tan 27 Dirc Linh
Téngcong 320971 1323,7 706,7

2.3.2. M6 hinh thiy van MIKE HYDRO

Céc tiéu luu vyc trong md hinh MIKE HYDRO dugc phén chia trén co s¢ két qua phan
chia luu vyc tir mé hinh MIKE NAM. Trong tinh toan can b?lng nudce, sy xuat hién cua cac
ho chira dong mot vai tro vo cling quan trong. Trén luu vue séng La Nga, ¢ hai ho thuy
dién 1a Ham Thuan - Pa Mi. Chi tiét cac thong tin ctia hé thong hd chtra va dic diém nghién
ctru luén bam sat quy trinh van hanh ho chira trén LVS La Nga theo quyét dinh [24].

Hinh 5. So d0 tinh toan trong MIKE HYDRO.
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So db tinh MIKE HYDRO: duoc thiét 1ap tinh toan cho toan ving nghién ctru ¢6 dién
tich 3209.71 km?. Cac cong trinh thay loi (hién trang), nhu cau ding nuéc, cip nude cho
cac nganh kinh té tai thoi diém hién tai va dén nam 2030. Tt ca dugc sb hoa 9 nut tinh toan
tai cac vi tri cong trinh 14y nuée, hd chira (Hinh 5).

Diéu kién tinh toan: Mirc do wu tién cAp nudc trong tinh toan: Déan sinh, dich vy-du
lich, cong nghiép va dén nong nghiép.

- Cip nuéc cho cong nghiép, dan sinh véi tan suat dam bao P = 90%, hé s6 st dung
nude n = 0,8; Cap nude cho néng nghiép P = 85%, hé sb loi dung kénh mwong 1 = 0,65;

- Dong chay mdi trudong: Sau khi cp nude cho cac nganh va cac khu vuce dung nuéc,
lugng nudc con lai chdy trén cac song phai dam bao duy tri dong chay moi truong, dugc
tinh bang cac thang kiét nhat Gmg véi tan suit P = 90%.

Hiéu chinh, kiém dinh mé hinh: Kiém tra myuc nude hd Ham Thuén tir nam 2015-2016
nham xem xét kha ning mé phong van hanh xa theo thuc té cua hd.

2.3.3. Chi tiéu danh gia

Céc thong s trong md hinh s& dugc xac dinh bang cach tinh toan va thir sai. Sir dung
hé s6 Nash-Sutcliffe [25] dé danh gié sai s gitra s6 liéu mo6 phong va thuc do.

Hé s6 Nash - Sutcliffe (NSE):

— Z{qzl(Qobs,i_ Qsim,i)2
NSE 1 Z?I:1(Qobs,i_ Qobs)2 (1)

Trong d6 Qsim, 1a Iuru lugng mé phong tai thoi gian i; Qobs,i 1a luu lugng thuc do tai thoi
gian i; Qobs la lwru lugng trung binh thuce do.

Bang 2 thé hién tiéu chuan danh gia hé s6 NSE theo WMO (World Meteorological
Organization).

Bang 2. Tiéu chudn danh gia hé s6 NSE.

NSE 0,4-0,65 0,65-0,85 >0,85

Danh gia bat Kha Tét

3. Két qua nghién ctru va thio luin
3.1. Pdnh gid nhu cdu sir dung nude

Theo hién trang (ndm 2020) tong nhu cau sir dung nude ciia cic nganh trén luu vuc
song La Nga 1a 365,373 triéu m® dén nam 2030 nhu cau st dung nudc trén luu vuc vao
khoang 395,93 triéu m® tang 1,1% so v6i hién trang (Hinh 6 va Bang 3). Dién bién nhu cau
nudc cac thang trong ndm cé xu hudng 16n hon trong cac thang mua kho (chiém ti 1& 75-
79% téng nhu cdu nude) va nho hon vao cac thang mua mua (chiém 21-25% tong nhu cau).
Thang I 14 thang c6 nhu ciu nudc 16n nhét, chiém khoang 15% nhu cdu nudc ca nam.
Théng IX 14 thang c6 nhu cau nudc nhoé nhét, chiém 2% nhu cau nude ca nam.

Bang 3. Tong hop nhu cdu nudc timg thang theo hién trang.

Nhu ciu Théang
str dung nuéce Téng
A g | 1 11 v \ Vi Vil VI IX X Xl X1l
(triéu m3)

Hién trang 575 484 140 323 433 199 20,7 826 810 863 515 52,7 36537
Nam 2030 606 204 169 346 456 222 233 10,7 105 111 539 555 39593

Trong cac linh vuc sir dung nudc thi néng nghiép van la ddi twgng sir dung nudc nhiéu
nhat chiém khoang 81,3% - diéu nay cting phu hop voi thyuc té luu vuc song La Nga la
ving san xuat néng nghiép trong diém cua tinh, thoi diém nhu cau nudc 16n ciing trung voi
lich thoi vu san xuat laa, hoa mau vu Dong Xuan. Nhu vay, viée bd tri mua vy, co céu cay
trong va ké hoach phat trién nganh nong nghiép 1a nhén t6 chinh quyét dinh dén luong nudc
thira, thiéu cua luu vuc.
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Hinh 6. Biéu d6 tong hop nhu cu nude theo cac nganh dung nude dén nam 2030.

Sau trong trot, nhu cau nudc nganh nudi trong thiy san chiém 11-15%. Céc nganh
cong nghi€p, sinh hoat - dich vu, xay dung giao thong, chan nudi chiém ty trong nho, khong
dang ké chi chiém < 4% so v6i tong nhu cau sir dung nude cac nganh (Bang 4).

Bang 4. Tong hop nhu cau va ty 1¢ sir dung nudc cac nganh kinh té.

TT  D6i twong ding nuée Don vi Hién trang X Nim 2030 § o véi
Nhu cau Ty 1€ (%) Nhu cau Ty 1€ (%) hién trang

1 Nong nghiép Tr. m? 297,2 81,3 299,1 75,5 1,9
2 Cong nghiép Tr. m3 6,90 1,88 10,9 2,75 4,0
3 Sinh hoat Tr. m? 10,6 2,89 13,6 3,43 3,0
4 Dich vu du lich Tr.md 0,12 0,03 0,10 0,03 -0,02
5 Yté Tr. m? 0,51 0,14 0,64 0,16 0,13
6  Xay dung, giao thong Tr.md 341 0,93 4,27 1,08 0,86
7 Chan nuoi Tr.md 6,24 1,70 6,28 1,59 0,04
8  Nudi trdng thiy san Tr.md 40,4 11,06 61,0 154 20,6

Téng cong Tr.md 365,373 100 395,93 100 30,55

3.2. Tiém ndng nwée leu viee séng La Nga
3.2.1. Hiéu chinh kiém dinh mé hinh

a) M6 hinh mua - dong chay MIKE NAM

Nham danh gia thyc trang thiéu nudc trén luu vyc, tinh todn tan suat thity van xac dinh
ngudn nude trung binh nhleu nam, luu lugng dong chay mdi trudng tai cic tuyén cong
trinh. Dong chay dén cac tiéu luu vuc trong moé hinh dugc xac dinh tir mé hinh MIKE
NAM. S6 lidu 1987-1993 dé hiéu chinh mé hinh, kiém dinh mé hinh trong thoi gian 2010-
2016. Két qua dugc trinh bay trong Hinh 7 va Bang 5 cho thay d xac dinh duoc bo thong
s6 md hinh mua - dong chay phu hop voi diéu kién cua LVS La Nga.

Két qua cho thiy sy tuong dong 16n gilia ket qua md phong va thyc do ca vé pha va do
lom. HE s6 Nash dat tir 0,79-0,87 1a tuong ddi ot va co thé chap nhan duogc d6i véi bai toan
quy hoach, danh gia ngudn nuéc. Do diéu kién tram khi twong thity vin trén luu vuc con
thwa thdt thém vao d6 tram do luu lwong chu yéu nam trén song La Nga chiu anh huong
chinh tir viéc van hanh cta ho thity dién 16n trén hé thong song (Béang 6). Bo thong s6 da
xac dinh phu hop dé st dung tinh todn can bang nudc cho cac niam tiép theo va theo cac
kich ban vé nhu cau st dung nude cua LVS La Nga.
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Hinh 7. Két qua hiéu chinh kiém dinh luu luong tai tram Ta Pao: (a) Hiéu chinh mé hinh 1987-

1993; (b) Kiém dinh mé hinh 2010-2016.

Bang 5. Céc tham s6 dung trong hiéu chinh mé hinh MIKE NAM.

TT Thong s6 chinh ciia mé hinh Giatri
1 L6p nudce cyc dai trong tang trir mat , Umax [mm] 20
2 L&p nuéc cuc dai trong ting ré cay, Lmax [mm] 230
3 Hé sb dong chay mat, CQOF 0,43
4 Hing sb thoi gian caa dong sat mat, CKIF [gio] 450
5  Héng sb thoi gian cho din toén dong sat mat va dong chay mat, CK12 [gio] 36
6  Gia tri ngudng ting ré cay san sinh dong chay mit, TOF 0,97
7 Giatri ngudng ting r& cay san sinh dong chay sat mat, TIF 0,98
8  Giétri ngudng tang ré cay san sinh dong thdm xudng ting nuéc ngdm, TG 0,001
9  Hing sb thoi gian dong chay ngim, CKBF [gio] 1200
Bang 6. Két qua hiéu chinh va kiém dinh mé hinh.
Tiéu chuin danh gia Hiéu Chinh Kiém dinh
Sai s6 tong luvong, WBL% -5,6% 3,9%
0,87 0,79

Hé sb hiéu qua Nash-Sutcliffe, R?

b) M6 hinh MIKE HYDRO

bé xac dinh do tin cgly cua mo hinh MIKE HYDRO, nghién Cl:l'u so sanh muc nudc
tinh toan va thuc do tai h6 Ham Thuén trén luu vyc. Két qua cho thdy mé hinh mé phong
twong doi sat véi thuc t€ va by thong so6 phu hop véi mé hinh MIKE HYDRO trong can
bang nguon nudc LVS La Nga (Hinh 8).
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Hinh 8. Két qua hiéu chinh kiém dinh muyc nuéc thuc do va tinh toan hd Ham Thuan: (a) Hiéu
chinh mé hinh 2015-2016; (b) Kiém dinh mé hinh 2020.

- Thoi gian higu chinh mé hinh tir ndm 2015 dén nam 2016. Thoi gian kiém dinh md
hinh nam 2020.
- Budc thoi gian tinh todn: 1 thang
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3.2.2. Tiém ning nude luu vuc séng La Nga

Chi s6 khai thac ngudn nudc duoc tinh bang ty sé giita nhu cau nude so véi diéu kién
ngudn nude & cac nam nhidu nude, nim trung binh va nam kiét nuée. Két qua tinh toan
phan phéi dong chay nam thiét ké cho cac luu vuc Gng véi tan suat 10%, 50% va 90% thé
hién & Bang 7. So sanh danh gia truong hop nhu cdu nudc LVS La Nga so véi tong ngudn
nude dén tuyén cong trinh LVS.

Két qua cho théy xét luong nude dén trén toan ving nghién clru ing vdi luong nude
khai thac cho thay tiém nang khai thac tai nguyén nudc tai luu vuce rat lon, tong luong nudc
c6 kha nang khai thac tai cac tuyén cong trinh chiém dén 82-98% tong lugng nudc dén,
trong d6 chénh 1éch gitta tong lwong nudc dén luu vuc cho nam nhiéu nude va nam it nudc
khoang 259,3 triéu m®. Tuong ty tong lwong nudc c6 kha ning khai thac tai cac tuyén cong
trinh chénh 1éch khoang 542,86 triéu m®,

Bang 7. Phan phdi dong chay nam thiét ké tai cac tuyén cé kha nang khai thac tai nguyén nudc.

Dién tich

A A . Nguén nuée dén Kha nang khai thac
Tuyén cong trinh luu vue
LVS La Nga Flvl W10% W50% W90% W10% W50% W90%
(km?) (106m°%) (106m°) (106m%  (106m°  (106m%  (106m®)
Thuy dién
Ham Thuan - Da Mi 706,7 803,75 605,69 792,04
Luu lugng khu Gitta
Ham Thuén Da Mi Va 1296,7 2495 1948,7 22351 1537,34  1269,72 1026
BZ:ip Ta Pao
Ho6 Tra Tan 27 54,91 43,43 35.1
Tong (10° m3) 2495 1948,7 2235,7 2396 1918,84  1853.14

3.3. Két qua tinh todn cdn bang nude bang mé hinh MIKE HYDRO

3.3.1. Céan bang nudc theo hién trang

Két qua tinh toan cén bang nuéc bang md hinh MIKE HYDRO cho ndm hién trang
(2020) vé mat tong thé di phan anh tuong ddi chinh xac thuc t& dép ng cua ngudn nudce
dbi voi cac nhu cau sir dung nudc khac nhau trén luu vyc song La Nga (Bang 8).

Theo hién trang, tong lugng nudce dén luu vuc 13 636,68 m®/s lugng mua 16n thuong
tap trung vao thang VI, VII, VIII va IX tuy nhién thoi ki dung nudc, dac biét cho nganh
nong nghiép lai tip trung vao cac thang IL, IIT va IV thoi ki cudi mua kiét. Tong nhu cau
nude hién trang (bao gdm nhu cau thuc té, ton that va dong chay mai truong) 1a 155,4 m%/s
(Hinh 9).

BIEU DO QUAN HE GIIA LUQNG NU'G'C DEN VA NHU CAU SU DUNG HIEN TRANG (m?/s)
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Hinh 9. Biéu d6 quan hé giita lugng nudc dén va nhu cau sir dung nude theo hién trang.
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Mic di tiém nang tai nguyén nudc & LVS La Nga la khong nho so voi nhu cau su dung
nude, tuy nhién hién tuong thiéu nudc van xay ra. Thoi gian thiéu nuée chi yéu vao cac
thang mua kho tir thang II-V véi tong luong nude thiéu trén toan luu vuc khoang 63,22
triéu m? trong d6 lugng nude thiéu hut tai cac khu dung nude cho nong nghiép 1a 49,8 triéu
m3, cac nganh khac la 13,4 triéu m®. Diéu nay dung thyc té cua ving vi thoi gian nay la thot
gian ¢6 ngudn nudc nhé nhit, lwong mua it nén dong chay sinh ra rat thip. Ngoai ra, vao
nhitng thang dau ndm lai 1a thoi ky cho céc loai ciy trong vu Pong Xuan dang phat trién
manh con nhirng thang mua 1a thi viée thiéu nude 1a rat it, do lugng nude vao mua nay kha
16n. Nhu vay, co thé thiy rd sy phan bd khong déu theo thoi gian ciia ngudn nudc mua trén
luu vuc.

Bang 8. Lugng nudc thiéu ving nghién ctru theo hién trang.

Luu vue Thang 2
o Tong
séng | 1 11 v V VI VIl VI IX X XI Xl
Nhu ciu st

dung nudc 229 20,7 659 138 175 9,03 9,08 4,44 449 458 2123 211 1554
(m3fs)
Luu luong
cung cp 229 1905 3,19 3,72 867 903 908 444 449 458 2123 211 1314
(m3/s)

Luu lugng
thiéu hut 1,68 340 101 8,87 24,04
(m3/s)
Luong nudc
thiéu hut 421 9,10 26,2 236 63,22
(10°m?®)

Su thiéu hut nudc nghiém trong dién ra vao céac thang 11, 1V (9,1-26,1 triéu m°) - thang
kiét nhat ctia dong chay, sau do su thiéu hut nudc c6 xu hudng giam vao thang V (23,8
triéu m3) thang khéi dau mua 1ii trén LVS. Luu vuc song La Nga vé co ban dam bao ngudn
nudce cap cho cac h sir dung (Bang 9).

Bang 9. Luong nudc thiéu cua cac nganh theo hién trang.

N R Thang 2
Luu vue song Nganh T m v v Tong
R Nong nghiép 421 4,58 21,8 19,2 49,8

Song La Sinh h 0 0 0 0 0

LVS La Nga Nga inh hoat

Céc nganh khéac 4,53 4,38 4,52 13,4

Ho Tra Tan Nong nghiép 0 0 0 0 0
Tong (108m?) 4,21 9,10 26,2 23,6 63,22

3.3.2. Cén bang nudc luu vic song La Nga dudi tac dong ciia bién doi khi hau

a) Kich ban bién d6i khi hau

Theo kich ban BDKH va NBD niam 2020 [20] giai doan dau thé ky (trung binh thoi ky
2016-2035), xu thé bién dbi cua cac bién khi hau c6 xu thé ting/giam khong co su khac biét
nhiéu so v&i ban cap nhap kich ban cong bd nam 2016 [20]. Do vay, nghién ctru lya chon
kich ban bién doi khi hau va nudc bién dang cong bd nam 2016 [19] cua B6 Tai nguyén va
Mbi trudng dé tinh toan can bang nudc luu vue song La Nga dudi tac dong ciia BDKH.

V& nhiét do: Theo kich ban bién d6i khi hau, nhiét d6 s& ting dan trong thé ky 21. Vao
dau thé ky, nhiét do trung binh nam ting 0,7 va 1,8°C so véi thoi ky co sé tmg véi kich ban
RCP 4.5 va RCP 8.5. Cubi thé ky 21, tang 1,7 va 3,2°C so véi thoi ky co s¢ ung véi kich
ban RCP 4.5 va RCP 8.5. (Bang 10).
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Vé luong mua: Theo cac kich ban, lugng mua hang nam tinh Binh Thuén sé& ting trén
pham vi toan tinh, lugng mua tang pho bién tur 0 + 20% theo ting thoi ky, trong d6 vung
ven bién cd muc tdng cao hon so véi khu vuc phia Bac. (Bang 10).

Bang 10. Bién d6i nhiét d (°C) va lugng mua (%) so véi thoi ki co sg [19].

Tinh, Kich bian RCP4.5 Kich ban RCP8.5
T thanh pho 2016-2035 2046-2065 2080-2099 2016-2035 2046-2065 2080-2099
1  Nhiétdd 07(04+12) 13(0,9+20) 17(1,2+24) 08(05+1,2) 1,8(1,3+25) 3,2(2,6+4,0)
2 Luong mua 14,1(5,9+22)  13,6(39+24,2) 17,7(9.4+253) 125(59+19,8) 150(7,8:22) 14,9 (8,1+21,6)

b) Cén bang nude LVS La Nga dudi tac dong cua bién ddi khi hau

Kich ban tinh toan can bang nuéc nham xem xét kha ning dap tng ciia hé thong cong
trinh thity loi nhu hién trang (gia dinh dén nim 2030 Binh Thuén khong dau tu thém cong
trinh thuy lo1). S lidu dé tinh toan can bang nudc cho kich ban nay: (1) kich ban phat trién
kinh té xa hoi cua ving dén nim 2030 [17]. (2) Quy hoach h¢ thdng thity 1gi ctia ving dinh
huéng dén nam 2030 co xét dén yéu to bién doi khi hau. (3) Kich ban BPKH nam 2016
[19].

Theo két qua tinh toan tir mo hinh, dudi tac dong cia BDKH dong chay trung binh giai
doan nam 2030 c6 xu thé tang khoang 0,8-1,2% so véi hién trang, dong chay trung binh
mua kiét ¢ xu thé giam dan. Tong luong nude dén luu vuc nim 2030 theo kich ban RCP
8.5 1a 640,33 m®%/s thip hon so véi kich ban RCP 4.5- 651,95 m%/s. Dién bién nhu cau nuéc
thang trong ndm cua vung ciing theo xu hudng lon hon vao cac thang mua khoé va nhé hon
Va0 cac thang mua mua. Tong nhu cau nudc nim 2030 (bao gdm nhu cau thuc té, ton that
va dong chdy moi truong) 13 164,04 m®/s (Hinh 10).

BIEU DO QUAN HE GILFA LUONG NU'GCBEN VA NHU CAU SCF DUNG 2030 RCP 4.5 (m¥/s) BIEU DO QUAN HE GIA LUONG NUGC DEN VA NHU CAU SCF DUNG 2030 RCP 8.5 (m¥/s)

Q (m3/s)
Q (m/s)

\

meomw (/I T D SR (R noow LR G S
lLuQﬂgnucrcden S Nhu ciu sir dung Thing lLut_rngnwcden ®Nhu ciu sir dung Thing

Hinh 10. Biéu d6 quan hé gitra luong nudc dén va nhu ciu sir dung nude nam 2030.

Tong lugng nude thiéu ca nam toan ving chiém khoang 16,1-16,4% so véi nhu cau sir
dung nudc, thoi gian thiéu nhiéu nhat vao thang II-V. Trong truong hop chiu tac dong cua
bién d6i khi hau, & kich ban RCP 8.5 dong chay mua kiét ting din dén lugng nudc thiéu
hut it hon so véi kich ban RCP 4.5 chénh léch 1,2 triéu m® (Bang 11).

Bang 11. Luong nude thiéu ving nghién ctru ndm 2030 dudi tic dong ciia BDKH.

Luwu vue son Thang Tén
: g [ 1 11 v v VI VII VI IX X XI XII g
NAM 2030 RCP 4.5

Nhu céu sir dung
nuée (m3/s)
Luu lugng

cung cép (m3/s)
Luu lugng

thiéu hut (m?/s)

Luong nudc 459 118 278 268 71,0

23,7 214 76 142 178 945 982 546 546 556 2184 2176 164,04
23,7 196 32 347 783 945 982 546 546 556 2184 21,76 137,09

1,83 4,40 10,7 100 26,95
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Luwu vuc son. Thang Tén
: g [ I 1" v \Y; VI VIL VI IX X XI XII g
thiéu hut (108m3)
NAM 2030 RCP 8.5

Nhu causir dung

. 3 237 214 76 142 178 945 982 546 546 556 21,84 21,76 164,04
nude (m3/s)

cugﬁgg(@%@ 237 192 319 365 845 945 982 546 546 556 2184 2176 137,49
thilé‘l‘l“fnll‘t“a% 5 222 441 105 9,39 26,55
thi%:‘i’l?f (“1‘{)%;’“3) 556 11,8 27,3 251 69,8
Bang 12. Luong nudc thiéu ciia cac nganh nam 2030 (tri¢u md).
Lart vare som Naanh Nim 2030 RCP 4.5 Nim 2030 RCP 8.5
e Song g T 1T IV v T 1T IV v
song L Nong nghiép 0,1 6,99 23,1 22,0 1,01 7,01 22,7 20,4
on a
VS Nga Sinh hoat 0 0 0 0 0 0 0 0
La Nga ‘ Cacnganhkhdc 4,49 479 464 479 449 479 463 470
H?;ﬂ % Néngnghiép 0 0 0 0 0 0 0 0
Tong (10°m°) 459 118 278 268 556 118 273 251

Luong nudce thiéu hut nganh nong nghi¢p 1a 52,2 triéu m?, cac nganh khéc 1a 18,7 tri¢u

me. Luong nudce s dung nganh sinh hoat hau hét dap tng yéu cau cho cac ho sir dung. Sy
thiéu hut nuéc nghiém trong dién ra vao thang IV (27,3- 27.8 triéu m3) thang kiét nhat cua
dong chay. Luu vuc song La Nga vé co ban dam bao ngudn nude cip cho cac ho sir dung
(Bang 12).

Vi xu thé phat trién kinh té ciia mot ving kinh té ning dong va nhu cdu mic séng
nang cao, mirc thiéu nudc trong giai doan nay ting 1én nhiéu. Theo sb liéu so sanh mirc do
thiéu nudc nam 2030 dudi tac dong cua bién d6i khi hau so voi hién trang (ndm 2020) cho
théy mirc d6 thiéu hut lugng nude nhidu hon 1,12% so véi hién trang trong d6 lugng nudce
thiéu vao mua kho tang 1,09% dbi voi nong nghlep, tang 1,39% dbi voi cac nganh khac.

Nhu cau nude cho nganh nong nghiép chiém ty trong rat cao vi vay dé giam thleu thiét
hai, can chuyen ddi co cau cay trong, mua vy, ap dung cac phuong phap tudi nude tiét kiém
trong san Xuét néng nghiép, can d6i phat trién cac nganh con lai v6i luong nudc hién c6 ctia
tiéu luu vuc nham giam lugng nude thiéu hut.

4. Két luén

Nghién ciru m6 phong dong chay, danh gia tiém niang nudc mit thong qua md hinh
MIKE NAM da dugc hiéu chinh va kiém dinh t6t. Cung lic d6 m6 hinh CROPWAT da xac
dinh dugc nhu ciu tudi cho cac loai cdy trong, nhu cau nay 1a chi yéu chiém hon 80% nhu
cau st dung nudc tai day. Cubi cung st dung mo hinh can bang nuéc MIKE HYDRO dé
tinh toan kha ning dap mg ctia ngudn nudc véi cac nhu cau st dung nudc khac nhau trén
luu vue song La Nga.

Két qua tinh toan can bang nudc cho thiy mic du tai nguyén nudc LVS La Nga kha
doi dao nhung sy thiéu hut ngudn nugc van xay ra. Thoi gian thiéu nuéc cha yéu vao cac
thang mua kho tir thang II-V véi tong luong nudce thiéu trén toan luu vuc khoang 63,22
triéu m°® trong d6 luong nudc thiéu hut tai cac khu dung nu6e cho néng nghiép la 49,8 triéu
m3, cac nganh khac 1a 13,4 triéu m®. Hién trang nude thiéu s& trAm trong hon khi vao nim
2030 voi nhu cdu nude cho cac nganh 16n hon va tac dong ciia BDKH rd nét hon. Tong
luong nudce thiéu hut nam 2030 khoang 70,94 triéu m®, ting 1,12% so véi hién trang trong
d6 luong nudce thiéu vao mua kho tang 1,09% ddi v6i nong nghiép, ting 1,39% ddi véi cac
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nganh khéac. Sy thiéu hut nay chii yéu tip trung ¢ ha luu song noi c¢6 dién tich ciy cong
nghiép 1on.

Nguyén nhan su thiéu hut nudc trén luu vuc song La Nga do sy phan bd ngudn nude
khong déu theo thoi gian, mua kho luong nude dén it nhung nhu cau dung nudc lai nhiéu,
mua mua i thi luong nuéc dén nhiéu, nhu cau nudc lai cang nhé hon rat nhidu so véi
luong nude dén. Vi thé, ngubn nudc mat ca luu vuc co thé rit 16n nhung phan b khong
déu nén dan dén tinh trang thiéu nude va lang phi. Do do, can day mang cong tac quan 1y,
phan b va st dung hop 1y ngudn tai nguyén nudc ciing nhu cac giai phap luu gitt va
chuyén nudc hop 1y, hidu qua cho ving nghién ctru.

DPong gop cho nghién cdu: Xay dung y tuong nghién ciru: N.V.H.; Lua chon phuong phap
nghién ctru: N.V.H., P.A.B.; Xt ly s6 li¢u: N.V.H., P.A.B.; Thu thap, phan tich, xtr 1y s6 ligu:
N.V.H.,P.AB.; Vletbanthaobalbao N.V.H., P.A. B Ch1nh stra bai bao: N.V.H.

Loi cam on: Nghién ciru ndy dugc hoan thanh trong khuén khé nhiém vu thuong xuyén theo
chtrc nang nam 2023. Nhi¢m vu 9: “Duy béo thuy triéu, xAm nhap man trén cac song chinh khu vuc
Nam B§”. Cac tac gia xin chan thanh cam on.

Loi cam doan: Tép thé tic gia cam doan bai béo nay 14 cong trinh nghién ciru ctia tap thé téc gia,
chua dugc cong bd & dau, khong duoc sao chép tir nhimg nghién ctru trude day; khong co su tranh
chép loi ich trong nhom tac gia.
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Water balance in La Nga river basin by using MIKE HYDRO
model
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Abstract: Research and application of the MIKE HYDRO water balance model to assess
the responsiveness of water sources for different water needs in the La Nga river basin.
Calculation results show that the problem of water shortage is concentrated in the lower
river basin with the total amount of water shortage for the whole year in the entire river
basin accounts for about 16.1-16.4% of the total water demand. The most shortage time is
in February-May (4.2-26.2%). Due to the uneven distribution of water resources over time
and space along with unusual weather developments under the impact of climate change,
water shortages will become increasingly serious in 2030. The results would be a database
to create scientific and technological solutions for efficiency and sustainability in
controlling and exploiting the surface water resource in the La Nga river basin.

Keywords: Water balance; MIKE HYDRO; La Nga river basin.



