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Tom tat:

Song Vé la mot trong nhiing hé thong song quan
trong & tinh Quang Ngai, khong chi cung cdp nudc
cho sinh hoat va san xuat ma con goép phan duy tri hé
sinh thai khu vuc. Tuy nhién, hién nay, tinh trang thiéu,
khan hiém nudc & luu vuc séng (LVS) V&, tinh Quang
Ngéi thuong xuyén dién ra, gay tic dong xdu dén moi
truong sinh thai, kinh t€ - xa héi (KT-XH). Nghién ctiu
ting dung m6 hinh WRF-Hydro dé m6 phong dong
chay trén LVS Vé trong giai doan 2016-2020 va st dung
phuong phap chi s6 tai nguyén nudc dé€ danh gia tai
nguyén nudc mit trén cic tiéu LVS V&, tinh Quang
Ngai, goép phan phuc vu quy hoach, quan ly, khai thac
tai nguyén nudc mat bén viing. Két qua nghién ctiu cho
thdy, cac tiéu LVS Vuc Hong va Ha song Vé dang chiu
stic ép cao vé tai nguyén nudc mit. Do do, d€ dam bao
du nudc cho nhu cau st dung nude cac nganh, linh vuc,
can thiét phai c6 quy hoach, quan ly nhim diéu tiét,
phan b, chia sé ngudn nudc hgp ly tii thugng nguon,
nang cao hiéu qua st dung tai nguyén nudc mat cho
LVS Vé.

Tu khoa: Tai nguyén nudc mdt, mé hinh WRF-
Hydpro, luu viic song Ve, tinh Qudng Ngdi.
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1. Dat vin dé

Nudc mdt 1a mot trong nhiing tai nguyén thién
nhién quan trong, dong vai tro thiét yéu trong doi séng
con ngudi, cac nganh va h¢ sinh thdi. Hién nay, trong
béi canh BDKH va su gia ting dan s6, tinh trang suy
giam ngudn nudc trén cac luu vic dan téi thi€u nudc,
khan hiém nuéc dang dién ra ngay mot thuong xuyén,
trén pham vi rdng va ngay cang nghiém trong, gay tac
dong dén moi trudng sinh thai, KT- XH (Bui Pitic Hiéu
va cs, 2020; Yan va cs, 2018). Trudc thuc trang do, viéc
tinh toan danh gia tai nguyén nudc hudéng vao cac hanh
dong thiét thuc vé cac van dé da va dang xay ra trén
LVS la nhiing yéu cau cap bach doi véi cac nha quan ly,

APPLICATION OF THE WRF-HYDRO
MODEL FOR WATER RESOURCES
ASSESSMENT IN VE RIVER BASIN,
QUANG NGAI PROVINCE

Abstract:

The Ve River is one of the important river systems
in Quang Ngai province, not only providing water
for production and daily life but also contributing
to maintaining the regional ecosystem. However,
currently, water shortage and scarcity at the Ve River
basin of Quang Ngai province often occurs, causing
negative impacts on the ecological environment and
socioeconomic. This article applies the WRF-Hydro
hydrological model to simulate flow on the Ve River
basin in the period 2016-2020 and uses the method of
calculating water resource indices to evaluate surface
water resources on the Ve River basins, contributing to
the planning, management and sustainable exploitation
of surface water resources. Results show that the Vuc
Hong and Lower Ve River sub-basins are under high
pressure on surface water resources. Therefore, to
ensure enough water for water use needs, It is necessary
to have planning and management to regulate, allocate
and share water resources appropriately from upstream,
improving the efficiency of surface water resources use
for the Ve River basin.
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JEL Classifications: Q54,013,044.

ky thuét trong bdi canh hién nay (Nguyén Ngoc Ha va
cs, 2016; Lé Thi Mai Van va cs, 2021).

Trong nhiing ndm gan day, cic mo hinh thuy vin
da tré thanh cong cu hiiu hiéu trong viéc danh gia,
quan ly tai nguyén nudc (Wichakul et al., 2013; Dessu
etal., 2019). M6 hinh WRF-Hydro la m6 hinh thty vin
phan bd dugc phét trién bdi Trung tim nghién ctiu
khi quyén quéc gia (NCAR) cung véi su hgp tac cua
Co quan Hang khong va Vi tru Hoa Ky (NASA) va
Cuc Quan ly bai duong va Khi quyén Qudc gia Hoa
Ky (NOAA). M6 hinh WRF-Hydro dugc xay dung trén
nén tdng ma nguén md, cé thé ting dung trong nhiéu
nghién ctiu vé bién d6i dong chay, can bang nudc, du
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bdo, canh bao 14, I quét va han han tai nhiéu khu vuc
trén thé giéi nho kha nang thiét lap linh hoat va mo
phong cac qua trinh thuy van moét cach chi tiét, tit do
cung cap thong tin chinh xdc va kip thoi cho cong tac
quan ly tai nguyén nudc (Gochis et al., 2018).

Mot s6 nudce trén thé gidi hién nay da va dang su
dung cac chi s6 danh gia tai nguyén nudc phu hop véi
diéu kién phat trién va yéu céu phat trién cu thé cua
tiing nudc d€ danh gia kha ning nguén nudc ctia cac
LVS (Wichakul et al., 2013; Yan et al., 2018; Dessu et
al., 2019). O Viét Nam, mot s nghién ctiu da dé xudt
va ap dung cac chi s6 d€ danh gia tai nguyén nudc mit
(Nguyén Ngoc Ha va cs, 2016; Lé Thi Mai Van va cs,
2021).

Song Vé la mot trong nhiing hé thong song quan
trong & tinh Quang Ngai, khong chi cung cip nudc cho
sinh hoat va san xudt ma con gop phan duy tri h¢ sinh
thai khu vuc. Tuy nhién, song V¢ ciing dang d6i mat
véi nhiéu thach thiic nhu 14 lut, han hdn va 6 nhiém
nguon nudc. Tai nguyén nudc mat & LVS Vé thay d6i
khong ngting theo khong gian va thoi gian (Nguyén
Ngoc Ha va cs, 2016). Nhu cau khai thac st dung tai
nguyén nudc va cac hé qua do khai thac st dung nudc
la rat khac nhau gitia viing trong pham vi mot LVS néi
chung va LVS V¢ ndi riéng. Khong thé c6 dugec mot
giai phap chung d€ xem xét cac van dé lién quan dén
tai nguyén nuéc cho ca mgt viing hay moét LVS. Do do,
can xem xét, ddnh gid tai nguyén nudc mat cho cac tiéu
luu vuc cu thé.

Tai nguyén nudc mit trén cac tiéu luu vic thudc
LVS V¢ da dugc Nguyén Ngoc Ha va cs (2016) thong
qua 13 chi s6 danh gia. Tinh toan dong chay trén cac
tiéu luu vuc phuc vu tinh todn cac chi s6 danh gia tai
nguyén nudc mat dugc thuc hién bang viéc moé phong
dong chay bang mo hinh thay véan tdp trung NAM doi
vOi tling tiéu luu vuc trén co s& s6 liéu mua, boc hoi tai
cac tram co ban trong va lan can luu vuc thoi ky 1977-
2013. Theo d0, cac s6 liéu mua, boc hoi do dac tai tram
quan tric trén tiéu luu vuc dugc stt dung nham dai dién
cho cac dac trung trén cac tiéu luu vyc. Truong hop
tiéu luu vuc khong cé tram dai dién, s6 liéu mua, boc
hoi dugc ngoai suy c6 trong s6 theo cac tram lan cén.
Do do, s6 liéu mua, boc hoi doi khi khong chinh xac,
khong dai dién cho bién trinh mua, boc hoi cua tiéu
luu vuec.

Nham khac phuc nhugc diém trén, nghién ctiu
"Ung dung mé6 WRF-Hydro dénh gi4 tai nguyén nudc
mat LVS V&, tinh Quang Ngai" dugc thuc hién nham
tinh todn mua, boc hai tai cdc diém ludi trén tling ti€u
luu vuc, phuc vu danh gia tai nguyén nudc mat cho cac
tiéu luu vuc thudc LVS V§é, tinh Quang Ngai, gop phan
phuc vu quy hoach, quan ly, khai thac tai nguyén nudc
mat bén viing.
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2. S0 liéu va phuong phap nghién ciiu

2.1. S0 liéu

S6liéu dugc sti dung nghién ctiu danh gia tai nguyén
nudc mat LVS V§, tinh Quang Ngai bao gom:

- Cac truong khi tugng bé mdt mua, nhiét do, do
dm, gio, ap sudt, biic xa tinh todn ti md hinh khi tugng
WRF dugc ké thuia tit Nhiém vu Khoa hoc va Cong
nghé cap Bo TN&MT: “Nghién ctiu ting dung hé théng
mo hinh tich hgp khi tugng - thiy van WRF-Hydro
canh bdo sém la. Ap dung thi diém cho cdc LVS V¢,
Tra Khac”, ma s6: TNMT.2023.06.08, va cic nhiém vu
khac dugc thuc hién tai Vién Khoa hoc Khi tugng Thuy
van va BDKH. Day la B¢ s6 liéu khi tugng tai phan tich
trén ludi, bao trum khu vuc nghién ctu va vung lan
can, c6 do phan giai ngang 3 x 3 km, do phan giai thaoi
gian ngay, trong giai doan 2002 - 2020.

- S6 liéu mua va luu lugng dong chay ngay tai vi tri
tram quan trac An Chi trén LVS V¢é dugc ké thuia tu cac
nhiém vu thuc hién tai Vién Khoa hoc Khi tugng Thuy
van va Bién d6i khi hau. S6 liéu mua va luu lugng dong
chay la s6 liéu ngay trong giai doan 2002 - 2020.

- S6 liéu 16p phu dugc thu thap tu sin phdm ESA
WorldCover 10m 2021 V200, https://worldcover2021.
esa.int/.

- Dt liéu tham phu dugc thu thap tu nguon tu
USGS d6 phén giai 30 giay toan cau, gom 24 loai st
dung dat, https://www.usgs.gov/centers/eros/science/
national-land-cover-database.

- Dii liéu dia hinh (DEM) phuc vu thiét [ap mo hinh
WRE-Hydro dugc lay tii cac ngudn: Bo dii liéu Do cao
Quéc gia (NED: http://www.horizon-systems.com/
nhdplus/NHDPlusV2_home.php), Bo di liéu do cao
EU-DEM () va dit liéu DEM dugc convert tu cac file
geo_em_d0* ctia mo hinh WREF.

- S6 liéu phan bd va mat do dan so tai cac huyén
thuoc LVS V¢ dugc ldy tu Nién giam thong ké tinh
Quang Ngai nam 2020 (Cuc Thong ké tinh Quang
Ngai, 2021).

- S6 liéu nhu cdu nudc tai cac huyén thudc LVS
Vé dugc lay tu Quyét dinh s6 1947/QD-UBND ngay
21/6/2016 cta UBND tinh Quang Ngai vé viéc phé
duyét Quy hoach tai nguyén nudc tinh Quang Ngai giai
doan 2016 - 2020, tam nhin dén nam 2030 (UBND tinh
Quang Ngai, 2016).

2.2. Phuong phdp nghién ciiu

2.2.1. Phuong phdp mé hinh héa
Nghién ctiu sti dung m6 hinh WRF-Hydro (Gochis
et al., 2018) nham tinh todan, m6 phong, du bao dong
chdy phuc danh gia tai nguyén nudc mdt LVS Vé. Mo
hinh WRF-Hydro bao gém 3 hgp phan chinh: Module
bé mit dit hinh cot, module dién todn theo dia hinh
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(dong chay gan bé mat, dong chay tran) va module thuy
van, thuy luc dién todn trén sdong va ho chiia (Hinh 1).

Phuong phap hiéu chinh va kiém dinh mé hinh
WREF-Hydro dugc st dung la phuong phap Thu-Sai.
Theo d6, bo théong s6 moé hinh duge phén tich, danh
gia d€ co co sd xac dinh gid tri ban dau trong khoang
cho phép. St dung bo thong s6 nay thuc hién tinh toan
thuy vén, thay luc va so sanh véi s6 liéu do dac dong
chay. Két qua dugc danh gia sai s6 mo phong luu lugng
dong chay thong qua chi s6 NASH. Chi s6 NASH dugc
dé xudt bai Nash va Sutcliffe, 1970, dugc st dung dé
danh gia kha nang mo6 phong cia mo hinh thay vén so
vdi s6 lidu thuc té. So d6 thuc hién hiéu chinh va kiém
dinh dugc thé hién trong Hinh 2.

Tiéu chi dugc st dung trong hiéu chinh va kiém
dinh m6 hinh WRF-Hydro la:
Hé s6 Nash-Sutcliffe:

n 2

wast =1~ 2K 0)

Zi:l(Xf _X)

Trong do, X 1a gia tri luu lugng thuc do, Y 1a gia tri

luu lugng tinh todn, n 1a s6 budc thoi gian mo phong.

Tiéu chi ddnh gia chit lugng hiéu chinh kiém dinh

thong qua sai s6 NASH thé€ hién trong bang Bang 1.

Chi s6 NASH cang gan 1 thé€ hién mé hinh m6 phong
tot qua trinh thuc té.

(1

Bang 1. Panh gia chit lugng hiéu chinh thong qua
hé s6 NASH

Chit lugng Gia tri

Rét tot 0,75<NASH<1,00
Té6t 0,65<NASH<0,75
Dat 0,5<NASH<0,65
Khong dat NASH<0,5

Ngudn: Moriasi et al., 2007

2.2.2. Phuong phdp tinh todn tai nguyén nudc

banh gia tai nguyén nudc mat hién nay dang dugc
sti dung thong qua cac chi s6 danh gid s6 lugng, chat
lugng tai nguyén nudc mat (Wichakul et al., 2013). Can
cu vao tinh chét dac thu trén LVS V§, nguon di liéu
san ¢, cac chi s6 dugc lua chon d€ danh gia tai nguyén
nudc mat LVS Vé nhu sau:

Chi s0 stic ép khai thdc, st dung nguon nudc DPS

Khai thac qua mtic nguén nudc sé lam anh hudng
dén qua trinh thay vin va kha nédng tai tao cia nguén
nudc. Do do, hé s6 khai thac ngudn nudc, duge xac
dinh ty 1¢ phan trdm nhu cau st dung nudc so véi téng
lugng nudce cb san trong tu nhién:

Chuyén dé Il, nam 2024 [ 41



pps =" 1100% )
W

Trong dé, W la t6ng nhu cdu nudc cho tit ci cic
nganh trén toan ti€u luu vuc (m3); W la téng lugng
nudc ty nhién trén toan tiéu luu vuc (m?3).

Chi s6 DPS dugc phan cép nhu sau: DPS < 20%:
cing thing thdp; 20% < DPs < 40% la muc cing thdng
trung binh; DPs > 40% la muc cing thdng cao (Brown
and Matlock, 2011).

Chi s6 cdng thang nguon nudc

Chi s6 cing thing ngudn nudc dugc xdc dinh bing
tong lugng nudc trung binh ndm, mua cua tling tiéu
luu vuc trén tng dan s6 (Nguyén Ngoc Ha va cs, 2016):

wrr =" (3)
P

Trong d6, W la t6ng lugng nudc tu nhién trén
tiéu luu vuc (m?®), P la tong dan s6 trén tiéu luu vuc
(nguoi).

Cac ngudng cang thing tai nguyén nudc dugc chia
nhu sau: WRI > 4.000 1a d nudc; 4.000 > WRI >1.700 la
it nuGe; 1.700 > WRI = 1.000 1a cing thing; 1.000 > WRI
> 500 la khan hiém; WRI < 500 la cuc ky khan hiém.

Fulldom_hires.nc

Chi s6 khai thdc nudc

Chi s6 khai thdc nudc dugc xac dinh bang tong
nhu ciu nudc cua tung tiéu luu vuc trén téng dan s6
(Nguyén Ngoc Ha va cs, 2016):

wrik = e (4)
P

Trong d6, W la téng nhu cau nudc trén toan ti€u
luu vyc (m?), Pla téng dan s6 trén tiéu luu vic (nguoi).

Theo tiéu chudn qudc gia, mtic binh quén st dung
nudc dau nguoi 1a 985 m*/nguci (Nguyén Ngoc Ha va
cs, 2016). WRIk vugt ngudng nay la chiu stic ép vé tai
nguyén nudc.

3. Két qua nghién ctu va thao ludn

3.1. Thiét lgp mé hinh

Dii liéu dau vao cho cac module bao gom: Dia hinh
(16p DEM), tham pht (loai dat st dung), cdu truc dat,
do6 doc, hé thong kénh va mang ludi séong. Cac di liéu
trén dugc xu ly thong qua cong cu WRF-Hydro GIS
Pre-processing nham tao dau vao cho cac module cua
mo hinh WREF-Hydro. Payla bd cong cu dua trén ngéon
ngii 1ap trinh Python, chay trén méi truong Windows
hodc Linux va cAn hé trg ctia thu vién Miniconda. Hinh

(D

A Hinh 3. Dit liéu (a) dia hinh, (b) sit dung ddt, (c) tham phii va (d) mang ludi song vdi do phan gidi 30m dugc thiét
lap cho LVS Vé thong qua cong cu WRF-Hydro GIS Pre-processing

Nguon: Tong hgp, tinh todn ctia nhom nghién ciiu
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3 biéu dién dii liéu dia hinh, stt dung dét, tham phu do
phan giai 30 m dugc thiét 1ap cho LVS Vé thong qua
cong cu WRF-Hydro GIS Pre-processing.

Trong mo6 hinh WRE-Hydro, ky thuéit phan chia -
tong hop (disaggregation-aggregation) dugc stii dung
dé chi tiét hoa dii liéu cac truong khi tugng cung cap boi
mo hinh khi tugng toan cau, khu vuc vé do phan giai
ctia mo hinh, c6 thé chi tiét dén 40 14n so vé6i s6 liéu dau
vao (Gochis et al., 2018). Ky thuét phan chia - tong hgp
la mot ky thuat quan trong trong hé thong mo hinh két
ndi khi tugng — thiy vin WRF/WREF-Hydro néi chung
va mo hinh thty vin WRF-Hydro noi riéng nham mé
phong chi tiét cac qud trinh thuy van st dung dau vao
tii cdc mo hinh khi tugng va moé hinh bé mat dat c6 do
phén giai 16n hon. Trudc khi bat dau dién toan dong
chay va cac qua trinh thay van khac, qua trinh phén
chia - t6ng hop dugc kich hoat, theo d6, cac bién bé mat

ti mo6 hinh bé mat dat ducc phan tich thanh céc 6 luéi
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A Hinh 5. Ducng qud trinh mé phong luu lugng gitia thiic do
va tinh todn qud trinh kiém dinh tai tram thity van An Chi
giai doan 2011-2015

NGHIEN CUU ‘

nho phuc vu dién toan dong chdy va sau d6 dugc tdng
hgp thanh cac 6 luéi cia moé hinh bé mat dét khi so do6
dién todn két thic. Qua trinh nay dugc kich hoat thong
qua viéc thiét 14p hé s6 AGGFACTRT trong trong ma
ngudn cta mo hinh. Dya trén nguon so liéu cac truong
khi tugng dugc cung cip véi do phan giai 3 x 3 km va
cac ngudn so liéu dia hinh, tham pht, st dung dat cho
luu vyc song Vé, AGGFACTRT dugc thiét 1ap bing 10,
ung v6i do phan giai ctia s6 liéu khi tugng 3 x 3 km thi
do6 phén giai cia mo6 hinh WRF-Hydro dugc ndi suy vé
300 x 300 m.
3.2. Hiéu chinh va kiém nghiém mé hinh

Hiéu chinh dugc tién hanh nham lya chon b¢ thong
s6 mo hinh WRF-Hydro phu hgp véi LVS Vé. Hiéu
chinh dugc thuyc hién bang viéc mo6 phong luu lugng
dong chay trong giai doan 2002 dén 2010 véi budc thoi
gian 1 ngay. Hinh 3 va Bang 2 biéu dién két qua hiéu
chinh mé hinh WRF-Hydro cho LVS Vé. Theo d¢,
mo6 phong dong chay bang mé hinh WRF-Hydro cho
dang duong luu lugng pht hop véi thuc do, do 16n luu
lugng mo6 phong nhé hon so véi thuc do (Hinh 4). Hé
s6 NASH bang 0,74 dat mtuic t6t (Bang 2). B thong s
sau khi dugc hiéu chinh dugc trinh bay tai Bang 3.

Bang 2. Bang két qua danh gia sai s6 ciia md hinh déi véi
qua trinh hiéu chinh

Chi s6 danh gia Gia tri
NASH 0,74
Nguon: Téng hop, tinh todn ctia nhém nghién ciiu

DPanh gia
Tot

Bang 3. Cac thong s6 trong m6 hinh WRF-Hydro sau khi
dugc hiéu chinh cho LVS Vé
OVROUGHRTFAC

REFKDT | SMCMAX_ | N-fac BEXP z Expon

fac

3 0.5 3 0.7 2.5 2.000 1

Nguon: Téng hop, tinh todn ciia nhém nghién ciiu

Kiém dinh mé hinh la danh gia tinh chinh xac, dang
tin cay bo thong s6 clia mo hinh da tim dugc trong
budc hiéu chinh. Kiém dinh md6 hinh dugc thuc hién
bang viéc mo phong luu lugng dong chay trong giai
doan 2011 dén 2015 véi budc thoi gian 1 ngay. Két
qua kiém nghiém cho thdy, mo6 phong dong chay bang
mo hinh WRF-Hydro cho dang dudng luu lugng phu
hop véi thuc do, médc du do 16n luu lugng mo6 phong
nho hon va thai gian dat gia tri cuc dai sém hon so véi
thuc do (Hinh 5). Banh gid bing hé s6 NASH cho thdy
NASH dat gia tri bang 0,71, dat mdc t6t (Bang 4). Nhu
vay, bo thong s6 da lua chon (Bang 4) phu hgp cho viéc
mo phong luu lugng dong chay phuc vu danh gia tai
nguyén nudc mat LVS Vé.
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Bang 4. Bang két qua danh gia sai s6 ciia md hinh déi véi
qua trinh kiém dinh

Chi s6 danh gia Gia tri DPanh gia
NASH 0,71 Tét
Nguon: Téng hop, tinh todn ctia nhém nghién ciiu

3.3. Phén chia cdc tiéu LVS V¢

Phéan chia LVS Vé dugc thuc hién dya trén co s6
cac quan diém, nguyén tic phan vung tinh toan cin
bang sau day: (1) dya trén dic diém tu nhién, sy phan
chia dia hinh tuong ting ctia cac dong chinh, cac nhanh
sdng tao nén cac khu can bang (ti€u viing can bang) c6
tinh doc 1ap tuong doi vé tiém nidng ngudn nudc va cac
yéu t6 tu nhién lién quan; (2) Dya theo cac hé thong
cong trinh khai thac, st dung tai nguyén nudc két hgp

A Hinh 6. So do cdc viing tinh todn trén LVS Vé

v6i dia gi6i hanh chinh va don vi quan ly hé thong cong
trinh khai thac stt dung nudc; (3) Can ct theo tinh hé
thong clia ngudn nudc bao dam cho viéc quan ly khai
thac tai nguyén nudc, phat trién tai nguyén nudc mot
cach hiéu qué; (4) Cén cd nhu ciu, dic diém st dung
nudc, cac ho nganh st dung nudc va ngudn cap nudc
ké ca hudng tiéu thoat nudc sau khi st dung.

Ung dung phan mém ArcGIS phién ban 11 (Esri,
2022) va phan tich cac dic trung thong ké vé dic diém
tu nhién, hé théng cong trinh khai thdc, st dung tai
nguyén nudc va nhu cau nudc déi véi tiing ving trén
luu vuc, LVS Vé dugc chia thanh 6 tiéu luu vuc duogc
thé hién tai tai Bang 5 va Hinh 6.

3.4. Danh gid tai nguyén nudc mdt trén LVS Vé

Nham dénh gia tai nguyén nudc mat trén LVS V¢,
mo phong dong chay cho cac tiéu luu vic bing mo
hinh WRF-Hydro dugc thuc hién v6i chubi s6 liéu
2016 - 2020, v6i budc thoi gian mo6 phong la 1 ngay.

Két qua mo6 phong va tinh todn ddc trung dong chay
nam trén cac tiéu luu vyc giai doan 2016-2020 dugc
trinh bay tai Bang 6. Theo d6, tong lugng dong chay
ndm trung binh giai doan 2016-2020 trén toan luu vuc
la 2.713 triéu m’®, trong d6 vung Thugng song Vé co
tong lugng dong chay 16n nhit 766,4 triéu m’, viing Ha
song V¢é c6 tdng lugng dong chay nho nhat 246,1 triéu
m’. Theo d6, tdng ngudén nudc mit tai ving Ha song Vé
chi chiém 9,1%, nhu vay tdng lugng dong chay tii cac
song sudi chay & thugng nguodn va trung luu vé vung
dong bang ha luu chiém dén 90,9% t6ng lugng nudc
toan luu vuc.

Phan phéi téng lugng dong chady mua la va mua
can trén céc tiéu vung giai doan 2016-2020 cho thdy,
trén vung Thugng séng V¢, tong lugng dong chdy mua
1a chiém 69,7% va mua can chiém 30,3% tong lugng
dong chay nim. Trén séong Tra N9, tong lugng dong
chay mua la chiém 70,2% va mua can chiém 29,8%
tong lugng dong chdy nim. Trén song Né, tong lugng
dong chay mua la chiém 68,6% va mua can chiém
31,4% téng lugng dong chay nam. O khu gitta séng V¢,

Bang 5. Tdng hgp phan viing tinh todn cin bang nudc trén LVS Vé va cic thong tin lién quan

Ky hiéu | Téntiéuvung | Dién tich Nguoén nudc chinh Thuc huyén Chiéu dai cac
(km?) song chinh (km)
Thugng song Vé 306.92 | Sdng vé, Song Nudc Léch Ba To 77
2 Song Tra No 157.94 | Song Tra No, Song To, BaTo 47
Phu luu s6 2
3 Song Né 108.17 | Song Né Ba To 15
Khu gitia song Vé | 281.56 | Song Vé Ba To, Mo Dtic, Nghia Hanh 58
5 Song Vuc Hong 257.59 | Song Vuc Hong, Song Minh Long, Nghia Hanh, Tu 68
Cdi Btia Nghia
6 Ha Song Vé 151.45 |Song Vé Mo Dbtic, Tu Nghia 25
Tdéng 1263.63 290

Nguén: Téng hop, tinh todn ciia nhém nghién ciiu
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Bang 6. Cac dic trung thong ké dong chay nim dén céc ti€u viing giai doan 2016-2020

NGHIEN CUU ‘

TT Tiéu ving Dién tich (km?) | Luulugng dongchay | Mo dun dong chay Tdéng lugng dong
trung binh (m?/s) trung binh (I/s/km?) chay (10°m?)
1 | Thugng song Vé 306,9 25,7 83,6 766,4
2 | Song Tra No 157,9 14,0 88,9 399,5
3 | Séng Né 108,2 10,0 92,2 283,3
4 | Khu gitta song Vé 281,6 17,1 60,8 536,7
5 | Song Vuc Hong 257,6 14,8 57,4 481,1
6 |Hasong Vé 151,5 8,0 53,0 246,1
7 | Toan luu vuc 1.263,6 89,6 436,0 2.713,1

Nguon: Tong hop, tinh todn ctia nhém nghién ciiu

Bang 7. Phan phdéi tdng lugng dong chay mua li va mua can trén cc tiéu vung giai doan 2016-2020

Tiéu ving Tdng lugng Mua la Mua can
dong chdy (106 | Téng lugng dong chay | Tylé (%) | Téngluong dongchay | Ty 1é (%)
m’) (106 m?) (106 m?)
Thuogng song Vé 766,4 534,2 69,7 232,2 30,3
Song Tra No 399,5 280,5 70,2 119,1 29,8
Song Né 283,3 194,3 68,6 88,9 31,4
Khu gitia song V¢ 536,7 395,6 73,7 141,2 26,3
Song Vuc Hong 481,1 356,0 74,0 125,1 26,0
Ha song V¢é 246,1 181,2 73,6 65,0 26,4
Nguon: Tong hop, tinh todn ciia nhém nghién ciiu
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A Hinh 7. Chi s6 siic ép khai thdc, sit dung nguén nudc trén cdc tiéu LVS V¢ giai dogn 2016-2020: (a) trung binh ndm, (b) trung
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A Hinh 8. Chi s6 cing thing ngudn nudc trén cdc tiéu LVS Vé giai doan 2016-2020: (a) trung binh ndm, (b) trung binh miia can
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A Hinh 9. Chi s¢ khai thdc nudc trén cdc tiéu LVS V¢ giai
doan 2016-2020

tong lugng dong chay mua la chiém 73,7% va mua can
chiém 26,3% téng lugng dong chdy nim. Trén s6ng
Vuc Hong, tong lugng dong chay mua la chiém 74,0%
va muia can chiém 26,0% tong lugng dong chay nam.
Con trén Ha séng V¢, téng lugng dong chdy mua la
chiém 73,6% va muia can chiém 26,4% tong lugng dong
chay ndm (Bang 7).

Viéc tinh toan tai nguyén nudc mdt trén cac tiéu
LVS V¢ dugc thuc hién thong qua cac chi so: chi s6
stic ép khai thdc, st dung nguén nudc DPS, chi s6
cing thing ngudn nudc, chi sd khai thic nudc. Nghién
ctu st dung s6 liéu nhu cau nudc tai cac huyén thudc
LVS Vé theo Quyét dinh s6 1947/QD-UBND ngay
21/6/2016 cta UBND tinh Quang Ngai vé viéc phé
duyét Quy hoach tai nguyén nudc tinh Quang Ngai giai
doan 2016 - 2020, tam nhin dén ndm 2030, véi gia thiét
la nhu cau nudc tai cac nganh trén luu vuc tuan theo
s6 liéu quy hoach stt dung nuéc dén ndm 2020. S6 liéu
phan b6 va mat do dan s6 tai cac huyén thuoc LVS Vé
dugc sti dung tii Nién gidm thong ké tinh Quang Ngai
ndm 2020.

Hinh 6 biéu dién phan bd Chi s6 stic ép khai thac,
sti dung ngudn nudc (DPS) trén cac tiéu LVS V¢é trung
binh nam va mua can giai doan 2016-2020. Chi s6
DPS dugc tinh toan dya trén nhu cau st dung nudc
cua cac nganh st dung nudc (sinh hoat, ndng nghiép,
cong nghiép, mai trudng,...) va lugng nude co6 thé khai
thac, sti dung trén cac ti€u luu vyc. Theo do, trung binh
nam giai doan 2016-2020, cac ti€éu LVS Vuc Hong va
Ha sdng Vé dang & muic cing thing cao (chi s6 DPS lan
lugtla 41,8 va 154,8%). Cac khu vuc trén thugng nguén
va trung luu déu & trong ngudng cing thdng thip (Hinh
5a). D&i v6i mua can, cac tiéu luu vic Thugng song Ve,
song N&, song Tra N6 & mtic cing thing thip. Tiéu luu
vuc khu gitia song Vé dang 6 miic cing thing trung
binh (36,6%). Hai tiéu LVS Vuc Hong va Ha song Vé
déu & miic cing thing cao (Hinh 5b). Két qué nghién
ciu nay tuong tu véi két qua nghién ctiu ctia Nguyén
Ngoc Ha va cs, 2016, da cong bo.
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Chi s6 cang thing nguén nudc trung binh nam va
vao mua can trén céc tiéu LVS Vé dugc tinh dua trén
lugng nudc ty nhién binh quan dau nguoi. Can cti vao
phén cdp chi s6 cing thing ngudén nudc WRI, hdu hét
cac tiéu LVS Vé déu & ngudng du nudc, riéng & vung
Ha Song Vé & ngudng it nudc (Hinh 7a). Vao mua can,
héu hét lugng nudc binh quan dau ngudi trén cac tiéu
luu vic déu khong dam biao mic du nudc, tru tiéu luu
vic Thugng song Vé. Trong do, ti€u LVS Né & miic it
nudc, cac ti€u LVS Tra No, khu gitia song V&, song Vuc
Ho6ng & mtic cing thing va tiéu luu vuc Ha sdong Vé &
mtc khan hiém (Hinh 7b).

Hinh 8 biéu dién phan bé chi s khai thac nude
trung binh nidm giai doan 2016-2020. Theo tiéu chudn
quoc gia, muc binh quan st dung nudc trén dau ngudi
la 985 m’/nguoi. K€t qua tinh toan cho thiy, trén cac
tiéu luu vuc Thugng song Vé, song Vuc Hong va Ha
song V¢, muc st dung nudc vugt ngudng binh quan st
dung nudc qudc gia véi ty 1¢ vugt ngudng lan lugt 1,5;
2,3 va 4,4 1an so véi tiéu chuén quoc gia.

3. Két luan

Nghién ctiu da mé phong dong chay bang moé hinh
WRE-Hydro cho céc tiu LVS Vé trong giai doan 2016-
2020 va danh gid tai nguyén nudc mdt trén LVS Ve,
tinh Quang Ngai.

Két qua danh gid tai nguyén nudc mat bang trén cac
ti€u LVS V¢é bing cac chi s6 cho thdy, ving ha du song
Vé c¢6 ngudn nudce phu thudc rat 16n ti thugng ngudn
va trung luu (90,9%). Céc tiéu LVS Vuc Hong va Ha
song Vé dang chiu cing thing vé nudc & muc cao (véi
ty 1é nhu cau st dung nudc cac nganh trén lugng nudc
c6 thé khai thac la 41,8 va 154,8%), ddc biét trong mua
can. Cac khu vuc trén thugng ngudn va trung luu (cac
tiéu luu vuc Thugng sdng V¢, song Né, song Tra No,
khu gitia song Vé) déu & trong ngudng cing thing tu
muc thip dén trung binh. Vao mua can, lugng nuéc tu
nhién binh quan dau ngudi trén hau hét cac ti€u luu
vic déu & muic khong dam bao du nudc, & ngudng it
nudc (tiéu LVS Né), cang thing (cac tiéu LVS Tra No,
khu gitia song V¢, song Vuc Hong) va khan hiém nudc
(tiéu luu vuc Ha song Vé), riéng ti€u luu vuc Thugng
song Vé ¢ muc du nude. Nhu cau st dung nudc trong
cac nganh binh quan d4u ngudi trén trén cac tiéu luu
vuc Thugng song Vé, song Vuic Hong va Ha song V¢é
dang chiu stic ép cao vé tai nguyén nudc, véi muc su
dung nudc vugt 1,5 - 4,4 1an so v6i ngudng binh quan
st dung nudc quoc gia (985 m?*/ngusi). Do do, d€ dam
bao dt nudc cho nhu cau st dung nudc cac nganh, linh
vuc, can thiét phai c6 quy hoach, quan ly nham diéu
tiét, phan bg, chia sé nguén nudc hgp ly tu thugng
nguon, nang cao hiéu qua st dung tai nguyén nudc mat
cho LVS Vé.



Trong nghién ctiu, m6 phong dong chay bang mo
hinh WRF-Hydro chua tinh dén qua trinh diéu tiét
cua cac cong trinh thuy lgi (ho, dap...). D€ nang cao
tinh chinh xdc ctia két qua mo phong dong chay, can
c6 nhiing nghién ctu tiép theo d€ dua dugc anh hudng
cua ho chua vao tinh toan luu lugng dong chay trén
LVS Vé. Ngoai ra, cac chi s6 tai nguyén nudc mdt chua
tinh dén yéu t6 sti dung nudc lién khu vuc, do do, can
c6 nhiing nghién ctiu tiép theo d€ tinh dén anh hudng
cua tai nguyén nudc lién khu vyc va can két hop nghién
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