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This study simulates and evaluates streamflow dynamics in the Cho Chu River
Basin (a tributary of the Cau River) during the period 1990-2020 using the Soil
and Water Assessment Tool (SWAT) within a Geographic Information System
(GIS) framework. Input datasets include a Digital Elevation Model (DEM), land
use/cover, soil types, and long-term meteorological records. These datasets were
standardized and processed within a GIS environment to ensure spatial and
temporal consistency for hydrological modeling. The spatial configuration of the
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watershed was divided into 26 sub-basins and 273 Hydrological Response Units
(HRU), representing characteristic combinations of topography, land use, and soil
characteristics. The model demonstrated robust performance, with an R? = 0.803
between observed rainfall and simulated streamflow, confirming the model’s
reliability in mountainous terrain. The results revealed pronounced seasonal
variation, with surface runoff concentrated from May to October, peaking at
347.32 mm in July 2001, while dry-season runoff approached zero. Spatially,
surface runoff varied significantly among sub-basins, ranging from 23.49 mm to
52.74 mm, highlighting the influence of local topography, vegetation cover, and
rainfall distribution. These findings provide a scientific basis for watershed-scale
water resource management, land use planing, erosion control, and sustainable
development, especially in the context of increasing climate variability.
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Nghién ciru tich hop mé hinh thiy van SWAT vai hé thong thong tin dia Iy (GIS)

nham mé phong va danh gia dién bién dong chay tai luu vuc song Chg Chu trong giai
doan 1990-2020. Tap dir liu dAu vao bao gdm mé hinh sé do cao (DEM), ban o sir
dung dat, ban d6 thd nhudng va chudi khi trong dai han, dwoc chuan hoa va xir Iy
trong méi truong GIS dé dam béo tinh nhit quan khong gian — thoi gian phuc vu mé
hinh héa. Két qua phan chia khong gian luu vue xéc dinh dugc 26 tiéu luu vuc va 273
don vi thity viin (HRU), dai dién cho cac t6 hop dic trung vé dia hinh, tham phu va
loai d4t. M6 hinh cho thay hiéu suat mé phong dang tin cay, v6i hé s6 xac dinh R2 =
0,803 giita lvong mua va luu lwong dong chay, phan anh médi twong quan chit gitra
hai dai lugng va khing dinh ning lyc mé hinh trong diéu kién dia hinh mién nai.
Dong chay mat theo thoi gian c6 muc do phan hoa theo mua 10 rét, tap trung tir thang
5 dén thang 10, véi cac gia tr1 dinh Ién tGi 347,32 mm (thang 7/2001). Nguoc lai, mua
kho keéo dai v6i dong chay gan nhu bang khong. V& mat khong gian, dong chay mat
phan hoa dang ké giita cac tiéu luu vuc, dao dong trong khoang 23,49-52,74 mm,
phan anh anh huéng caa dia hinh, tham phi va mua tai timg khu vuc. Két qua nghién
ctu cung cap co sé khoa hoc quan trong cho cong tac quy hoach tai nguyén nudc,
quan 1y sir dung dat hop 1y, kiém sot x6i mon va phat trién bén vimg luu vuc séng
trong bdi canh bién dbi khi hau ngay cang 15 nét.
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1. Gioi thigu

Luu vyc song Cho Chu, mot phu luu quan trong cuia song CAu, ndm chu yéu trén dia ban huyén
Dinh Hoéa, tinh Thai Nguyén, 1a khu vuc c6 vai tro thiét yéu trong dam bao ngudn nude cho san
xuat nong nghiép, sinh hoat va duy tri cin bang sinh thai & ving trung du mién nuai phia Bac Viét
Nam. Tuy nhién, trong nhitng nim gan day, luu vyc nay dang phai d6i mét voi nhiéu thach thirc do
tac dong két hop cta bién ddi khi hau va sy gia tang cac hoat dong st dung dét. Tinh trang chuyén
d6i muc dich str dung dat nhu mo rong dién tich dat phi nong nghiép, giam dién tich rimg va phat
trién do thi da lam thay ddi cAu tric bé mat va dic tinh thay van cua luu vuc, kéo theo su bién dong
13 rét vé luu luong dong chay, dic biét 1a sy gia ting dong chay dinh va suy giam dong chay mua
kiét [1], [2]. Do vy, viéc trng dung cac md hinh thiy van nhu SWAT (Soil and Water Assessment
Tool) két hop véi hé théng thong tin dia 1y (Geographic Information System — GIS) dang dugc coi
1a mét trong nhimg phuong phap hiéu qua va dang tin cdy trong nghién ctru luu vuc [3], [4]. Mo
hinh SWAT cho phép mé phong chi tiét qua trinh dong chay mat, dong chay ngam x61 mon va véan
chuyén vat chat trong luu vuc dua trén cic dic diém khong gian nhu dia hinh, dét, 16p pha va di
li€u khi tugng [5]. Khi tich hgp véi GIS, mo hinh cang phat huy hiéu qua trong viéc xu ly dir liéu
d4u vao phuc tap, phan tich khong gian va trich xuét két qua mé phong theo timg tiéu luu vuc hoic
don vi thuy van (Hydrological Response Unit — HRU) [6].

Trong thoi gian vira qua, tai Viét Nam d3 c6 nhiéu nghién ctru chimg minh tinh tng dung cta
md hinh SWAT trong danh gia dong chay, x6i mon va chat lugng nude tai cac luu vuc song co
diéu kién dia hinh, st dung dat va khi hau da dang nhu luu vuc song Vu Gia [4], song Srepok [7],
song Vé [6], song Nhat Lé [1] hay luu vuc Mekong [2]. Cac két qua nay cho thdy mo hinh
SWAT khéng chi phii hop voi luu vie 16n ma con tmg dung t6t trong cac luu vuc vira va nho
mién nai c6 dic diém thuy van phan hoéa manh theo mua va khong gian [3], [8]. Tuy nhién, tai
khu vuc song Chg Chu, van chwa cé nghién ciru ndo 4p dung mo hinh SWAT mét cach toan dién
dé mo phong va danh gia dién bién luu luong dong chay trong giai doan dai. Pay 1a khoang trong
nghién ctru quan trong trong bdi canh luu vue ‘ngay cang chiu nhleu ap lyc tir phat trién kinh té,
thay doi sir dung dat va bién doi khi hdu. Xuat phat tir thuc tidn d6, nghién ciru nay duogc thuc
hién nham tich hgp mé hinh SWAT va cong nghé GIS dé mo phong va danh gia dong chay tai
luu vie song Chg Chu trong giai doan 1990-2020. Muyc ti€u cu thé ctia nghién ctru bao gdm: (i)
thiét 1ap va hiéu chinh mo hinh SWAT trén nén tang tich hop dit liéu dia hinh, tho nhudng, 16p
phu st dung dat va khi tuong — thuy van; (ii) phan tich dac diém phén hoa dong chay mat theo
khong gian va theo thoi gian; va (iii) cung cap luén ctr khoa hoc ban dau nham hd tro cong tac
quy hoach tai nguyén nudc, phan b sir dung dat hop 1y va nang cao nang luc quan 1y rui ro thién
tai tai khu vuc trung du mién néi phia Bic Viét Nam trong bdi canh tac dong ngiy cang rd nét
ctia bién dbi khi hau.

2. Phwong phap nghién ciru
2.1. Phwong phdp thu thép so liéu, tai liéu

Trong nghién ciru ndy, cac loai dit liéu chinh dugc thu thap va xir Iy bao gom dit liéu mo hinh
s6 d6 cao (Digital Elevation Model — DEM), db hién trang str dung dit, ban d6 thd nhudng va dit
liéu thoi tiét. T4t ca dir liéu trén sau khi duoc thu thap déu dugc xir Iy va to chirc trong moi
truong GIS, nham dam béao tinh nhat quan vé khong gian, thoi gian va dinh dang ky thuat cho
qua trinh mo hinh hoa.

2.2. Phwong phap xw ly dir liégu

(1) Dir liéu khi tirong: Nghién ctu st dung chudi dir liéu lwong mua va nhiét do duogc tién
hanh théng ké theo ngy bao gdm: 2 tram do mwa (Pinh Hoa, Cho M&i), va 2 tram do nhiét do
(Thai Nguyén, Bac Kan) véi khodng thoi gian tir ndm 1990 dén 2020. Dit lidu duoc xu Iy nham
dam bao diing cau tric dau vao va dong bo chudi thoi gian.
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(2) Dit liéu dia hinh (DEM): Dit liéu mé hinh s6 d6 cao sir dung trong nghién ctru duoc trich
Xuit tir ngudn SRTM (Shuttle Radar Topography Mission) véi d6 phan giai khong gian 30 m, do
Co quan Khéo sat Dia chat Hoa Ky (United States Geological Survey - USGS) cung cap thong
qua nén tang EarthExplorer (Hinh 1a). Dit liéu nay déng vai trd nén tang trong viéc phan tich dia
hinh, x4c dinh mang luéi dong chay va phan dinh luu vuc trong mo hinh SWAT nham phuc vu
qué trinh x@y dung don vi phan ung thuy van (HRU), dir liéu do déc luu vue duoc phan theo 5
cap bao gom: 0 - 8% 8 — 150 15 — 25°% 25 — 35° va 16n hon 35°. Phéan bd khong gian cap do doc
dugc thé hién trong Hinh 1b.

(3) Dit liéu thé nhwong: Trong nghién ctru nay, dit lidu dat duoc thu thap tir ban do thd
nhudng ty & 1:50.000 cua tinh Thai Nguyén nam 2005 (Hinh 1c), duoc chuén hoa theo hé théng
FAO d¢ tich hop véi SWAT. Viéc chuan hoa nay khong chi dam bao tinh tuong thich vi mo
hinh SWAT ma con giup mé rong kha néng tich hop véi cac nghién cuu qudc té, so sanh lién
vung hoac trong cac kich ban bién doi kh1 héu c6 tinh toan cau.
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Hinh 1. M6 hinh sé: do cao DEM (a); Ban dé phan cd:p dg doc (b);
Ban do tho nhwong (c) va Ban do s dung dat (d)

(4) D ligu su dung dat: Dit liéu hién trang sir dung dét 1a mot trong ba thanh phan khong
gian cbt 15i trong md hinh SWAT, bén canh dia hinh va thd nhudng. Trong nghién ciru nay, ban
dd hién trang str dung dat nam 2020 duoc sir dung dai dién cho toan bd giai doan md phong
(1990-2020) nhu mot gia dinh “1op phu dat khong doi theo thoi gian”, duge trich xuét tir ngudn
dir li¢u chinh thuc cua tinh Théai Nguyén (Hinh 1d). Sau khi xu ly va chuyén ma tuong thich voi
SWAT, dit liéu duoc st dung dé xac dinh dic diém tung don vi phan ng thiy vén (HRU), anh
huong dén dong chay mat va phat sinh bun cat. HRU 14 nhimng ving c6 dic diém dong nhat vé sir
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dung dat, loai dat va do ddc, 1a don vi mo phong co ban trong mé hinh SWAT dé tinh toan céc
qua trinh thay van.

2.3. Phuwong phdp vng dung mé hinh SWAT

Tién trinh md phong dong chay bang mé hinh SWAT duoc thuc hién trong méi truong
ArcSWAT theo cac bude chuan hoa dit liéu dau vao. DEM duoc st dung dé chia luu vuc va xéc
dinh mang ludi dong chay; cac 16p do ddc, thd nhudng va sir dung dat duoc tich hop dé thiét 1ap
cac don vi phan tng thuy van (HRU). Dt liéu khi twong (mua, nhiét do) duoc chuan hoa theo
dinh dang mé hinh va két hop cung dir liéu khong gian dé khoi tao mo phong. Giai doan 1992—
2020 1a khung thoi gian chinh, v6i 2 nim 1990 va 1991 dung cho khdi tao md hinh. Két qua dau
ra bao gdm dong chay, dong chay mit dugc phan tich theo khong gian — thoi gian. Do khong c6
dir liéu dong chay thuc do, mé hinh dwgc kiém tra tinh hop 1y théng qua phan tich xu thé va phan
hoa giita cac tiéu luu vuc.
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Hinh 2. Tién trinh mé phong dong chay bang mé hinh SWAT
3. Két qua va ban luin
3.1. Khu vure nghién ciru

Hé théng séng Cho Chu 1a mang lu6i thuy vin 16n nhat trén dia ban huyén Dinh Hoéa, tinh
Thai Nguyén. Dong chinh mang tén song Chg Chu hinh thanh tir nhiéu khe sudi nho bat ngubn
trén cac suon nui thudc cac xa phia Tay va phia Bic huyén, dac biét 1a cac khu vyc rimg dau
ngudn. Ba nhanh chinh cdu thanh hé thong nay gém sudi Chao, sudi Muc va sudi Tao; trong do,
doan chay qua xi Tan Duong 13 rong nhat. Sau khi di qua dia phan xd Yén Ninh (huyén Pha
Luong), song Chg Chu tiép nhan thém mot chi luu tir xa Yén Trach va tiép tuc chay theo hudéng
Bic — Tay Bic trude khi hop luu véi séng CAu tai thi trAn Cho Méi, huyén Chg Mdi, tinh Bic
Kan. Luu vue ¢6 dién tich khoang 437 knv?, dia hinh khu vyc chu yéu 1a ddi nui thap, do doc
trung binh tir 10-25%, bi chia cét boi cac day nui va thung ling hep, khu vuc c6 khi hiu nhiét doi
am gi6 mua véi lugng mua tap trung tir thang 5 dén thang 10. Co ciu st dung dét trong luu vuc
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hién nay gdm khoang 55% dat 1am nghiép, 30% dat nong nghiép va phan con lai la dat &, dat
trong va mat nudc. Cac hoat dong san xuit nong — 1am nghiép nhu trdng rimg, trong lta, ngd va
ché 1a ngudn sinh ké chinh ciia nguoi dan trong luu vuc. Tuy nhién, tinh trang canh tac trén dét
déc, khai thac rimg chua bén vimng va gia ting dién tich dat trong dang lam gia ting nguy co x6i
mon, rira troi dinh dudng va suy giam chit luong méi trudng dat — nudc.

3.2. Thiét 1gp mé hinh SWAT

Mo hinh SWAT str dung mé hinh s6 d6 cao (DEM) toan cau dé xac dinh dong chay, pham vi
luu vue va phan céc tiéu luu vire trong toan ving dua trén chirc ning tich hop mé hinh SWAT va
GIS. Két qua phan chia luu vie séng Chg Chu thanh 26 tiéu luu vyc (I6n nhat 1a tiéu luu vuc 25,
v6i dién tich 41,35 km?) theo vi tri cac diém hop luu chinh va d6 phén giai khong gian (Hinh 3a).
MOi tiéu luu vue duge gan ma sb va cd kha ning md phong riéng biét trong md hinh. Mdi tleu
luu vye trong nghién ctru dugc chia thanh cac don vi thuy van (HRU) dua trén dic diém chung vé
sir dung dét, loai dat va do dbc. Viéc phan tich thong tin dong chay, x6i mon dat chi tiét toi cip don
vi thiy van nham cu thé hoa phan bd khong gian ciia cac chi tiéu theo ddi ciia nghién ciru. Két qua
lru vue séng Cho Chu dugce chia thanh 273 HRU xéc dinh trong 26 tiéu luu vuc trén toan b luu
vuc, mdi HRU dai dién cho don vi md hinh hoa nhé nhit trong luu vuc.

(a) ; * (b)
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Hinh 3. Ban d6 phdn chia luu vuee (a) va phin bé dong chdy mdt trén cdc tiéu heu viee (b)
3.3. Két qud mé phéng dong chay
3.3.1. Dién bién dong chdy mé phong giai doan hién tai

Két qua mé phong luu lugng dong chay trung binh thang tai luu vue song Chg Chu cho thay
sy phan hoa 16 nét theo mua, phan anh dac trung cta khi hgu nhiét doi a am gi6 mua khu vuc mién
nui phia Bic. Hinh 4 thé hién mbi quan hé giita tong lwong mua trung binh thang va luu luong
dong chay trung binh thang tai luu vuc song Cho Chu trong giai doan 1992-2020. Két qua cho
thiy mo6 hinh SWAT phan anh tuong ddi tot xu thé vét 1y clia qua trinh thily van trong ving: cac
thang c6 luong mua cao thuong di kém v6i dong chay 16n, va nguoc lai. HE s6 xac dinh
R?=0,803 cho thiy mé hinh duy tri dugc tinh nhat quan ndi tai gitra dau vao (mua) va dau ra
(dong chay), dac biét trong diéu kién khong c6 sé lidu thuc do dé kiém dinh. Mic di c6 mét s6
dlem 1¢ch tai cac thang mua 16n do anh huong cua thim, bdc hoi va do bio hoa dat, két qua nay
van cho thiy luong mua 14 yéu t6 chi phdi chinh dbi véi dong chay tai luu vuc va khing dinh d6
tin cdy ciia md hinh SWAT trong m6 phong qua trinh thily van khu vic mién nui.
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Hinh 4. M6i twong quan giita tong lrong miea va leu heong dong chay tie mé hinh

Két qua md phong tai Hinh 5 cho théy, luu lugng dong chay c6 xu huéng ting manh trong cac
thang mua mua (tir thang 5 dén thang 10), dic biét tap trung vao giai doan thang 6 dén thang 8. Mot
s0 thoi diém trong chudi thoi gian 1992-2020 ghi nhan gia tri dong chay trung binh thang cao hon
hdn muc trung binh nhiéu ndm, dién hinh nhu thang 8/1995 (65,19 m¥/s), thang 7/2001 (65,54
m’/s), va thang 8/2017 (54,33 m?s). Nguoc lai, trong mua kho (thang 11 dén thang 4 nim sau),
dong chay duy tri & mirc rat thap, nhiéu thang chi duéi 0,5 m*/s, nhu thang 2/1999 (0,096 m¥/s),
thang 12/1998 (0,163 m%s), va thang 2/2004 (0,1768 m?/s), phan anh tinh trang han han kéo dai va
su thiéu hut nghiém trong vé ngudn nudc. Trung binh toan chudi, luu lugng dong chay trong mua
mua cao gap tir 7 dén 12 1an so véi miia kho, phan anh tinh phan héa mua mwa — mua kho rd rét
ctia ché do thily van khu vuc. Vi du, nim 2017, tong cac gia tri luu lwong dong chay trung binh
thang trong mua mua (thang 5 dén 10) 1a 188,38 m¥/s, trong khi mua khé (thang 11 nam trude dén
thang 4 ndm sau) 1a 19,22 m%/s, cho thiy mirc d6 phan hoa theo mua rd rét ciia dong chay.
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Hinh 5. Tong heong muwa va heu heong dong chdy trung binh thang giai doan 1992 — 2020
Tong thé md hinh cho thdy, luru vuc song Chg Chu ¢6 sy bién dong 16n vé dong chay véi
nguy co i lyt cao vao mua mua va khan hiém nudce nghiém trong vao mua khd. Dién bién nay la

co s quan trong dé xay dung cac giai phap quan ly tong hop tai nguyén nudc va dé xuét cac bién
phap thich mg hi¢u qua véi bién doi khi hau.
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3.3.2. Dién bién dong chdy mat theo thoi gian

a) Theo nam

Phan tich chudi sb liéu dong chay mat trung binh nim tai luu vuc song Chg Chu giai doan
19922020 cho thdy sy dao dong déng ké theo thoi gian, véi gid tri dao dong tir 13,46 mm (nim
1998) dén 58,19 mm (nam 1996), trung binh dat khoang 33,3 mm/nim.
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Hinh 6. Dién bién dong chdy mdt trung binh theo ndm

Biéu d6 Hinh 6 cho thiy khong c6 xu hudng ting hodc giam rd rét, tuy nhién ghi nhan nhiéu
giai doan bién déng manh nhu giai doan 1992-2001 ghi nhan nhiéu nim c6 dong chay mit cao
bat thudng, ndi bat 1a nam 1996 va 2001 véi gia tri lan lugt 1a 58,19 mm va 55,60 mm. Trong khi
do, giai doan 2002-2011 tuong ddi 6n dinh & mirc trung binh thap hon (khoang 30 mm), xen ké
vGi mot s6 nam gid tri rat thip nhu 2007 (13,62 mm) va 2011 (14,36 mm). Tir 2012 dén 2020, xu
thé dao dong tiép tuc thé hién véi cac nam dot bién nhu 2013 (46,25 mm), 2015 (50,24 mm) va
2017 (55,57 mm), cho théy phéan tng nhanh cta luu vuc truée cac sy kién mua 16n.
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Hinh 7. Dién bién dong chday mat trung binh theo théing
Chudi s6 liéu dong chay mit trung binh theo thang (Hinh 7) tai luu vuc séong Cho Chu trong
giai doan 1992-2020 thé hién muc do phéan héa theo mua ro rét, déng thoi ghi nhan nhiéu thang
c6 dong chdy mat dat gia tri dinh cao bat thuong. Dong chay bit diu ting manh tir thang 5, dat
cao nhat vao thang 6, 7 (Vi gia trj trung binh khoang 119 mm va 166 mm), phan anh dédc diém
mua mua dién hinh cia ving nti phia Bic Viét Nam. Tuy nhién, mot sd thang ghi nhén dong
chay mit vurgt xa muc trung binh. Cy thé, thang 7/2001 c6 dong chay mit cao nhit toan chudi véi
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347,32 mm, tiép dén la thang 8/2017 (241,53 mm), thang 7/1996 (227,87 mm) va thang 8/2005
(215,07 mm). Nhiing gi4 tri nay déu gip tir 1,5 dén gan 3 lan so véi muc trung binh thang cao
diém cua mua mua, cho théy kha nang xuét hién céc su kién mua cuc doan gy 1 quét hodc dong
chay tap trung nhanh trén dién rong. Pang chu ¥, nam 1996 c6 ca hai thang lién tiép (thang 6 va
thang 7) déu ndm trong nhom cao nhat, voi dong chay lan luot 1a 203,51 mm va 227,87 mm,
phan 4nh mua mua dic biét manh trong ndm nay.

Tinh chét tap trung ngan han cta dong chay mat trong cac thang 6-8, thuong chi kéo dai 1-2
thang, 12 mot canh bao vé nguy co lii quét, x6i mon dat va thiét hai nong nghiép néu khong co
bién phap kiém soat dong chay bé mat hiéu qua. Nguoc lai, cac thang mua kho kéo dai voi dong
chay tiém can 0 mm ciing cho thay nguy co thiéu nudc nghiém trong phuc vu nong nghiép va
sinh hoat.

3.3.2. Dién bién dong chdy mdt theo khéng gian

Két qua phan tich dong chay mit trung binh theo 26 tiéu luu vue song Cho Chu cho théy su
phan hoa khong gian rd rét, phan anh anh huong tong hop cia diéu kién dia hinh, st dung dat va
dic diém mua tai timg khu vuc. Trung binh dong chay mét dao dong tir 23,49 mm dén 52,74 mm.
Cu thé, tiéu luu vuc 16 ghi nhéan dong chay mat cao nhét v&i 52,74 mm, tlep theo 1a tiéu luu vuc
21 (46,22 mm), tiéu luu vuc 23, 14 va 23 lan luot 1a (45,15 mm; 41,86 mm; 39,34 mm). Day
nhiéu kha nang la cac vung c6 do dbc cao, tham pht kém hodc nam trong khu vyc nhan mua tap
trung, dan dén kha ning hinh thanh dong chay mit 16n. Trong khi do, cac tiéu luu vuc c6 dong
chay mat thép nhit gém tiéu luu vue 11 (23,49 mm), tiéu luu vuc 8 (23,52 mm) va tiéu luu vye
12, 26 va 20 lan lugt la (23,73 mm; 24,69 mm; 28,41 mm), phan anh kha nang tham thau t6t hon
hoic su kiém soat tot dong chay nho tham thuc vat hodc cong trinh didu tiét.

Két qua mo6 phong tir mé hinh cho thdy dong chay mit co sy bién thién rd rét giita cac khu
vuc, phan anh anh hudng tong hop cta dia hinh, tham phu va hoat dong st dung dét. Nhin chung,
su khac biét 1 rét vé dong chay mit giita cac khu vuc di cho thdy mé hinh SWAT phan anh t6t
tinh khéng dong nhit khong gian trong thiy van luu vuc. Két qua 1a co so khoa hoc quan trong
cho khoanh viing quan 1y rii ro x6i mon, dé xut giai phap sir dung dat hop 1y va phat trién cac
chién luoc thich ing bén vimng trong luu vuc.

4. Két luan

Nghién ctru d4 tmg dung mé hinh SWAT dé mé phong dic trung thity van ciia luu vuc song
Cho Chu trong giai doan 1990-2020. Toan luu vuc dugc chia thanh 26 tiéu luu vuc va 273 don
vi phan tng thay vin (HRU). Két qua mo phong cho thdy dong chay mit c¢6 su phan hoa theo
mua rit rd, voi gia tri cuc dai tap trung vao thang 7/2001 (65,54 m*/s) va thang 8/2017 (54,33
m?/s). Trong miia kho luu lugng dong chiy suy gidm manh, nhidu thang tiém can 0 m¥/s, dién
hinh nhu thang 2/1999 (0,096 m’/s). M6 hmh cho thiy mbi quan hé hop ly gitra lugng mua va
dong chday mo phong, voi hé s6 xéac dinh R?=0,803, phan anh tinh nhit quan ndi tai cia mé hinh
trong diéu kién khong co dir liéu kiém dinh. Dong chay mat c6 xu hudng gia tang dot ngdt trong
mua mua, dic bi¢t trong nhling thang co tong lvong mua vugt ngudng trung binh nhiéu nim
(thang 7/2001 ghi nhan 347,32 mm), cho thay nguy co xay ra lii cuc bo. Vé mit khong gian, dong
chay mat phan bo khong dong déu gitra cac tiéu luu vuc, cao nhat tai tiéu luu vuc 16 (52,74 mm)
thap nhét tai tiéu luu vuc 11 (23,49 mm), phan dnh anh hudng tong hop cta do dbc, loai dat va
16p phu thuc vat. Két qua nghién ciru bude dau cung cép luan cir khoa hoc quan trong cho cong
tac quy hoach tai nguyén nudc, quan 1y str dung dat va phong chdng rai ro thién tai tai ving trung
du mién nui phia Bic. Tuy nhién, nghién ciru van ton tai mot s6 han ché: (i) mé hinh chua duoc
hiéu chinh — kiém dinh do thiéu dit liéu dong chay thuc do; (ii) hién trang st dung dat duogc gt
¢b dinh (ndm 2020) cho toan chudi mé phong, chua phan anh dugc bién dong st dung dét theo
thoi gian; (iii) chua tich hop cac kich ban bién dbi khi hau, bién doi sir dung dat dé danh gia tac
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dong tuwong lai. Cac diém nay s& duoc cai thién trong cac nghién ciru tiép theo nhim nang cao do
chinh xac va tinh ing dung ciia mo6 hinh SWAT trong danh gia thiy van luu vuc.

Lo&i cam on
Nghién ctu nay duogc tai trg kinh phi boi Bd Giao duc va Pao tao Viét Nam theo dé tai mang
ma s0: B2024-TNA-15. Chung t6i xin chan thanh cam on.
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