BAI BAO KHOA HOQC

DINH LUQNG ANH HUONG CUA CAC PAP THUQNG LUU DEN
TAI LUQNG BUN CAT O LUU VUC SONG VU GIA THU BON

Nguyén Quang Binh', V6 Ngoc Dwong', Mai Thi Thuy Dwong’

Tém tit: Cdc cong trinh ha tang nhw hé chira, cong trinh chuyén nude dwoe xem la mét trong nhirng
nguyén nhdn lam thay déi dong chay va bin cdt trén luu vue séng Vu Gia Thu Bon. Diéu ndy dan dén
tinh trang xam nhdp mdn ngdy cang nghiém trong & ha heu, anh hirdng dén viéc cung cap nwée cho sinh
hoat va san xudt néng nghiép. Trong bai bdo nay, ching t6i di nghién ciru chi tiét anh hwéng cia cdc
ho chira bang cdch sir dung mé hinh thity van ban phan bo SWAT. Mé hinh SWAT da dwoc thiét ldp cho
toan bo luu viee VGTB trong giai doan tir nam 1990 dén nam 2020 va xem xét van hanh ciia muoi tam
hoé chiva thuy dién. Chiing t6i nhdn thdy rdng tai heong bin cdt trung binh ndm da giam ¢ séng Vu Gia
va séng Thu Bon trong giai doan sau ddp so véi giai doan trude dap. Trong dé, tai heong bin cdt trung
binh nam giam 16n nhat tai tram Ai Nghia trén séng Vu Gia (giam 57.3%). Tai tram Giao Thiy trén
song Thu Bon, tdi heong bun cat giam 1.58 triéu tan (twong vmg 23.8%). O thwong heu, tai lrong bin
cat trung binh ndm ciing giam ¢ ca Thanh My va Nong Son lan lwot la 0.34, 1.41 triéu tan. Két qua cia
nghién ciru da cung cap thém nhitng hiéu biét hitu ich vé anh hwéng ciia dap doi véi ché @ dong chay,
nong dé va tai lwong bin cdt & leu vuee séng Vu Gia Thu Bon. Nhitng thay doi vé bun cat dwoc diéu tra
da givip hiéu ré hon vé s thay doi hinh théi séng, muec nude va tinh hinh xam nhdp man & ha heu.

Tir khéa: Vu Gia Thu Bdn, dap, tai lugng bun cat, SWAT.

1. GIOI THIEU

Ché d6 dong chay va bun cat tw nhién dong
mdt vai tro thiét yéu trong cdu trac hinh thai, thuy
van, thuy luc va cac hé sinh thai ¢ ha Iuu luu vuc
song (Oki & Kanae, 2006). Thoi gian va cudong do
ctiia dong chay vé co ban phu thudc vao cac bién
khi hau va van hanh cta cac co sé ha t?mg trén
toan luu vuc nhu dép thuy dién, hd chira va cong
trinh chuyén nudc (Ribbe et al., 2017). Khong thé
phii nhan rang cac hd chira 1a can thiét dé kiém
soat Iii lut va dam bao cung cdp nudc cho ndng
nghi€p va moi truong & cac luu vuc song. Tuy
nhién, bat chip nhirng loi ich, cac hd chtra van con
gay tranh cdi do cac tac dong tiéu cuc c6 thé xay
ra d6i voi dong chay va bun cat. Do d6, can phai

! Khoa Xdy dung Cong trinh thity, truong Dai hoc Bdch
khoa, Dai hoc Da chng

? Khoa Moi trirong, truong Pai hoc Bach khoa, Pai hoc
Pa Ning
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danh gia tac dong cua cac hd chira &én dong chay
va bun cat trong cac luu vuc cu thé.

Luu vuce séng Vu Gia Thu Bon (VGTB) ¢6 vi
tri & mién Trung Viét Nam va ngudn nude cia no
da duoc phat trién cho nhiéu muc dich khac nhau,
bao gém ning luong, ndng nghiép, giam thiéu Ii
lut, cAp nude va kiém soat xam nhap man (Firoz et
al., 2018). Trong nhitng nim gan day, cac hoat
dong cta con nguoi (vi du nhu xay dung dap thuy
dién, thay ddi hoat dong san Xuét néng nghi¢p,
khai thac cat, ...) dd lam thay d6i ché d6 dong
chay va bun cat ty nhién ctia lvu vyc. Hién nay
hién tuong x6i 16 dang xay ra tai nhiéu vi tri doc
hai bén bo song lam thay d6i 16n dia hinh séng Vu
Gia Thu Bon, hu hong céc cong trinh trén song,
mat dat san xuat ndng nghiép va de doa tai san cua
ngudi dan. Do d6, giai quyét cac mdi twong tac
phirc tap giira hoat dong ciia hd chtra va cac qua
trinh thiy van ty nhién 1a diéu can thiét & quan ly
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tai nguyén nudc, hinh thai séng va méi truong tot
hon cho luu vuc song VGTB.

Céc md hinh thuy vian déng mot vai tro thiét
yéu trong viéc phat hién va giai thich nhiing
thay doi trong nghién ctru tai nguyén nudc, bun
cat cua luu vuc (Sorooshian et al., 2008). Uu
diém cua cac mo hinh thiy vin 1a c¢6 thé mé
phong cac kich ban va trich xuat két qua tai cac
vi tri khac nhau. M6 hinh thay vin ban phan b
(SWAT) c6 kha ning mé phong cac dic diém
thity van cta luu vuc tich hop voi van hanh ho
chira d3 duoc lya chon. Su két hop cua cac mo
hinh thuy vin, chuyén nuéc va van hanh hd
chtra 14 mot phuong phap day hira hen duogc st
dung trong nghién clru nay.

Noi dung ciia nghién ctru nay la tim hiéu tac
dong cua cac dap thuy dién ¢ thuong ngudn dén
tai luong bun cat & luu vuc song VGTB bing md
hinh thity vin ban phan b6 SWAT. Két qua cua
nghién ciru di cung cp nhitng hiéu biét hiru ich
ve tac dong cua cac hoat dong cua con nguoi ddi
voi ché d6 dong chay, nong d6 va tai lugng bun
cat. K&t qua ctia nghién ctru nay sé 1a tai liéu tham
khao cho quy hoach luu vuc séng VGTB, phuc vu
thiét ké cac cong trinh chinh tri séng, quan ly
ngudn tai nguyén nudc va tram tich, kiém soat Ii
lut, phat trién thiy dién va san Xuét néng nghiép.

2. KHU VU'C NGHIEN CUU

Luu vuc song VGTB c¢6 dién tich 10000 km?
va chiém khoang 2.5% tong luong nudc & Viét
Nam (RETA, 2011) (Hinh 1). Dia hinh cua luu
vuc VGTB réat da dang. Tir tiy sang dong, dia
hinh chuyén tir niii cao sang cac sudn doi nhap
nhd véi do doc 20-30%. Dia hinh dbc két hop véi
lrong mua dang ké cung cip tiém ning 16n vé
ndng luong thiy dién ¢ khu vuc thugng luu cua
luu vuc. St dung dat chinh trén luu vire 13 ring
(chiém 62,05%), loai dat chu yéu la dét sét va bun
(chiém 83,33%) (Hinh 2, hinh 3).

Luong mua trung binh hang nadm cua toan bo
lru vuc 14 2863 mm. Luong mua thay doi theo
mua, voi 48-81% luong mua hang ndm tép trung
tir thang 9 dén thang 12. Luu luong dong chay
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thay ddi dang ké giira cac mua, dong chay trong
mua i chiém khoang 62.5%-69.2% tong luong
dong chay nam (RETA, 2011).
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Hinh 1. Luu vuc song VGTB

3. PHUONG PHAP NGHIEN CUU VA
THU THAP DU LIEU

Nghién ctru 4p dung mo hinh SWAT dé mé
phong boi ling bun cat cua 18 hd chira. Sau d6
danh gia anh huong boi ling bun cat ¢ cac dap
thuong lwu dén tai luong bun cat ¢ ha luu luu vuc
VGTB tir ndm 1990 dén nam 2020. Trong do, tir
ndm 1990 dén nam 1995 duge su dung dé 1am 4m
md hinh, két qua dwoc phén tich trong giai doan tir
nim 1996 dén nam 2020.

Két qua duogc hi€u chinh va kiém dinh tai hai
tram Thanh M¥, Nong Son va bén hd chira 16n.
Bén vi tri duoc Ira chon dé danh gid 1a Thanh My
va Nong Son & thugng ngudn, Ai Nghia va Giao
Thiy ¢ ha Iwu ctia song Vu Gia va séng Thu Bon.
Két qua dugc danh gia o hai giai doan khac nhau:
giai doan trudc khi c6 dap (pre-dam, 1996-2010)
va sau khi co dap, (post-dam, 2011-2020).

Tai lugng bun cat hang ngay dén mdi hod chira
duoc tinh dya theo cong thuc O, =0.864xOxC, .
Trong d6 Q 14 lwu lwgng dong chay (m?/s) va C; 1a
ndéng do bun cat (g/m®). Udc tinh bun cat ling
dong tai mdi hd chira dya trén duong cong hiéu
sudt giir bun cat dugc phat trién bai Brune (1953).
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bay la mot ham bao gém kich thudc bun cat (kich
thude trung binh, d50) va thoi gian luu trd cua
nude trong hd chira. Cac hat c6 kich thude cang
16m va thoi gian luu tra cang lau thi lugng bun cat
ling dong cang nhiéu. Kha ning giit bun cat trung
binh dugc tinh toan tir s khac bi¢t cua dong chay
bun cét vao va ra hd chtra tir mé hinh va hiéu qua
git bun cat tr duong cong Brune
(Alighalehbabakhani et al.,, 2017; Creech et al.,
2015; Ivanoski et al., 2019; Kumar et al., 2012;
Zettam et al., 2017).

3.1. M6 hinh SWAT

SWAT Ia mot mo hinh thiy vin ban phan bd
dugc phat trién va hd tro boi Bo Nong nghiép Hoa
Ky (USDA) va Dich vu Nghién ctru Nong nghi¢p
(ARS) (Arnold et al, 2012). Trong mé6 hinh
SWAT, luu vuc duge chia thanh céc tiéu luu vuc.
Dua trén dic diém cua loai dat, st dung dat va do
dbc céc tiéu luu vuc duogc chia nho thanh don vi
thay van (HRU). M6 hinh SWAT duoc tich hop
v&i phan mém GIS. Trong nghién ctru ndy, SWAT
phién ban 1.9 di duoc s dung trén nén tang
QGIS 2.6.1.

3.2. Qua trinh bun cat ho chira trong mé
hinh SWAT

Nghién ctru st dung mét sb thuat toan c6 sin
trong mé hinh SWAT. M6 hinh s€ tinh toan anh
hudng cua cac dap ¢ thuong ngudn dén bun cat ¢
ha luu bang cach tinh toan cén bang bun cat tai
mdi hd chira (Creech et al., 2015). Nong do bun
cat lo ling ban dau trong hd chira ¢ budc thoi gian
1 dugc tinh theo cong thuce (1).
sed,, .+ sed

Viorea TV

store:

flowin (1)

owin

concsed g =

Trong d0, concgq; 13 nong do bun cat lo ling
ban dau trong hd chira (mg/m®); sedy,i 1a luong
bun cét trong hd tai thoi diém ban dau (t); sedqowin
1a lwong bun cat duoc bd sung vao hd tir dong
chay (t); Vstorea 12 luwgng nudc trong hd chua tai
thoi diém ban dau (m®); Vi 14 luong nudc vao
hd chira (m®). Néu ndng do bun cat 16n hon ndng
do bun cat can béng, néng do bun cat cudi duoc
tinh dya vao cong thuc (2).
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CONnC,,, , =CONC,y .+

sed ,eq
2)

(—kyt-dsg)
(concsed,i - Concsed,eq ) xe

Trong do, concgeqs 12 ndng d6 bun cét cudi trong
hé chira (mg/m’); CONCyeqeq 12 ndng d6 bun cat can
bang trong hd (mg/m’); k; 1a hing s6 mil bac nhat; t 1
d6 dai ctia budc thoi gian; d50 Ia kich thudc hat trung
binh ctia bun cat van chuyén vao hd chira (um).

3.3. Dir li€éu nghién ciru

Dit liéu dong chay va bun cat hang ngay tai cac
tram Thanh M¥§ va Nong Son trong giai doan
1996-2020 dugc thu thap dé hiéu chinh va kiém
dinh két qua mé hinh SWAT (Hinh 1) (MCRHMC
n.d.). Luu luong xa hang thang tir cac hd chira tir
nam 2017 dén nam 2020 duogc thu thép tir Ban chi
huy phong chéng thién tai va tim kiém ctru nan
tinh Quang Nam (NDPAC, n.d.).

Chung t6i da thu thap dit liéu lugng mua ngay tr 15
tram phan b trén toan bo luu vuc VGTB tir nam 1990
dén ndm 2020, bao gém chin tram & mién nui va sau
tram & déng béng. Dt liéu nhiét d6 hang ngay dugc
thu thap tai hai tram Da Ning va Tra My (Hinh 1a).

Trong nghién ctru nay, dir li¢u dia hinh (DEM),
st dung dat va ban do dat dugc thu thép tr du an
Lucci (www.lucci-vietnam.info), d¢ phan giai
khong gian 30mx30m (Hinh 1, hinh 2, hinh 3).

Dir lidu ciia mudi tim hd chira trong md hinh
SWAT duoc thu thap tir Quyét dinh 1865/ QD-TTg:
Quy trinh van hanh lién ho chtra trén luu vuc song
VGTB (Government of Vietnam, 2019) (hinh 1).
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3.4. Thiét 1ap mé hinh

Luu vyc duge chia thanh 153 tiéu luu vyc va
2580 HRU. Céc tiéu luu vue duoc phan chia dya
trén cac cap do déc (0-5, 5-10, 10-20, 20-30,> 30
o), sau 16p sir dung dét, sau 16p dét, vi tri tram, vi
tri dap va su phan bd kich thudc ddng déu giita
cac tiéu luu vuc.

Trong céc dit liéu diu vao mo phong hd chira
trong SWAT thi cac dit liéu quan trong bao gdm
dién tich bé mat va dung tich hd & muc nudc dang
binh thuong (RES_PSA, RES_PVOL), trit day dén
cao trinh myc nuédc i (RES ESA, RES EVOL)
thé tich hd & muc nudc chét (RES_VOL). Thang
bit ddu (IFLODIR) va két thuc (IFLOD2R) cua
mua khé. Luong nudc chuyén tir luu vuc Vu Gia
sang luu viee Thu Bon ctia nha may thuy dién Dak
Mi 4 dugc xac dinh cho tirng thang la gia tri trung
binh ngay, WURESN (10* m®). O ha luu, lugng
nudc chuyén tir luu vue Vu Gia sang Iuu vue Thu
Bon béi song Quang Hué duoc xac dinh 1a luong
nuéc trung binh hang ngady cho mdi thang,
WURCH (10* m’/ngay).

3.5. Hiéu chinh va kiém dinh mé hinh

Cong cu SWAT-CUP (SWAT Calibration and
Uncertainty Procedures) voi thudt todn SUFI-2
dugc sir dung dé hiéu chinh, kiém dinh mé hinh
SWAT (Abbaspour, 2013). M6 hinh da dugc hi¢u
chinh trong giai doan 1996-2010 va kiém dinh
trong giai doan 2011-2020. Muoi tam hd chira

124

duogc thiét 1ap trong mé hinh, trong d6 c6 4 hod
chira anh hudng 16n dén dong chay cua luu vure va
thu thap dugc day du dir liéu bao gdm: A Vuong,
Song Bung 4, Dak Mi 4 va Song Tranh 2. Vi vay
nghién ctru s€ hi€u chinh dong chay ra cho bdn hd
chira nay. Duya trén dir li€u thu thdp dugc, thoi
gian hiéu chinh tir ndm 2017 dén nim 2020 véi
budc thoi gian 1a thang.

Déu tién m6 hinh s& hiéu chinh cho cac tiéu luu
vuc theo muoi chin thong sb chinh c6 do nhay cao
ctia md hinh SWAT bang SWAT CUP (Kumar va
cong su, 2017). Sau d6 hai tham sb6 chinh c6 d6
nhay 16n duoc sir dung dé hiéu chinh dong chay ra
ctia hd chira bao gdm hé sé dan thuy luc cua day
hd (RES K) va sb6 ngay hd chira s& day nudc
(NDTARGR) (Kim & Parajuli, 2012). Hai tham
s6 nong do bun cat can bang trong hd chira
(RES_NSED) va duong kinh bun cét trung binh
(RES_D50) dugc sir dung dé hiéu chinh bun cat
bdi ling trong 1ong hd va di chuyén vé ha luu.

Qua trinh hiéu chinh va kiém dinh duoc thuc
hién dua trén sb liéu luu lugng quan tric tai tram
Thanh M¥ va Nong Son. Bén tiéu chi dugc sir
dung dé danh gia hi¢u suit ciia mo hinh bao gé)m
hé s twong quan (R), hé s Nash-Sutcliffe (NSE),
chi s6 thién léch (PBIAS), va sai s6 binh phuong
trung binh (RMSE). Cac chi s6 thong ké hiéu qua
cua mod hinh dua trén Moriasi et al., 2015.

4. KET QUA VA THAO LUAN

4.1. Hiéu chinh va kiém dinh mé hinh SWAT

Biéu d6 dong chay mé phong va quan tric cho
hai giai doan hi¢u chinh va kiém dinh dugc trinh
bay trong Hinh 4. Dong chdy m6 phdéng cua mo
hinh cho thiy phu hop tét v6i dit liéu quan tric
trong ca giai doan hi€u chinh va kiém dinh. Bén
tiéu chi danh gia hiéu qua cho thiy chét lugng cua
mo hinh mé phéng cho luu vuc VGTB. Hé s6 R,
NSE, RMSE, PBIAS tai cac tram Thanh My va
Nong Son trong giai doan hi¢u chinh lan luot 1a
0.88, 0.72, 142.12 m’/s, -12.38 va 0,90, 0,81,
305.29 m’/s, 1.83 (hinh 4a). Két qua hiéu chinh va
kiém dinh tai lwong bun cat ciing dat két qua kha
t6t tai ca hai tram (hinh 4b).
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Hinh 4. Biéu do hiéu chinh, kiém dinh dong chdy va bun cdt trong hai giai doan (1996 - 2010),
va (2011 - 2020) tai tram Thanh My va Nong Son

Két qua hi¢u chinh van hanh cua cac hd chira
dugc thyc hién véi luu lugng trung binh thang
1a kha tt. Hé sé Nash-Sutcliffe (NSE) cua hd
chtra A Vuong, Song Bung 4, Bak Mi 4 va Song
Tranh 2 lan luot 13 0,82, 0,70; 0,65, 0,81 (Hinh

5). Nhin chung, két qua hiéu chinh, kiém dinh
dong chay, bun cat va van hanh hd chta cho
thiy mo hinh da thiét 1ap phu hop dé diéu tra sy
bién dbi cua dong chay va bun cat dudi tac dong
ctia ho chira.
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Hinh 5. Hiéu chinh dong chdy xa tir cdc ho chira trong giai doan tir nam 2017 t6i 2020:
A Vwong, Song Bung 4, Pak Mi 4, va Song Tranh 2

4.2. Thay d6i dai han cia néng dd va tai
lwgng bun cat

Cac ho chira khong chi anh huéng dén dong chay
ma con anh hudng dén viée van chuyén bun cat. Tuy
thudc vao thé tich ciia hd chira, mot luong 16n bun
cat ¢6 thé bi giit lai va chi giai phong mot phan
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xudng ha lru. Biéu dd ndng do6 bun cét lo ling ngay
(SSC) cho thiy SSC giam déang ké tir giai doan trude
khi c6 dap dén giai doan sau khi c6 dap tai Nong
Son, Ai Nghia va Giao Thuy (Hinh 6). Ty 1¢ SSC
giam lan luot 1a 25 g/m’, 14.5 g/m’, 6 g/m’. Tuy
nhién, tram Thanh M¥ c6 xu hudng tang tir 134.9
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g/m’ 1én 153.3 g/m’. Pidu nay cho thiy cac tiéu luu
vurc khac (chiém 39.19% dién tich) dong gop rét 16n
vao ndng bun cat tai tram Thanh My. Ngoai ra, biéu

dd violine cho thiy sy muc do phan tan di liéu &
giai doan sau dap 16m hon so vdi giai doan trude dap
tai Thanh M.

Thanh M§ Néng Son 60 AiNghta Giao Thay
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Hinh 6. Biéu do violins sir dung ham mdt do kernel cho nong d bun cat lo img hang ngay tai cac tram
Thanh My, Néng Son, Ai Nghia va Giao Thity trong giai doan pre-dam (1996 - 2010) va post-dam
(2011 - 2020). Céc dwong mau den thé hién biéu do hop va diém mau trang hién thi gid tri trung binh

Chang t6i ciing nhan thiy rang luong tai luong
bun cat hang nam da giam ¢ bon tram trong giai
doan sau dap so vdi giai doan trude dap (Hinh 7).
Trong d6, tram Ai Nghia trén song Vu Gia giam
nhiéu nhét, tai luong bun cat giam 57.3% tir 5.5
triéu tin xudng 2.35 triéu tn. Ching t6i luu
réng, mac du nhan dugc bun cat tr song Vu Gia
tai hai vi tri, nhung tai luong bun cat tai Giao
Thiy van giam khoang 1.58 triéu tan (twong {ng
23.8%) tir 6.63 tri€u tn Xuéng 5.05 triéu tan. Tai

Thanh M¥ va Nong Son ¢ thugng luu, tai luong
bun cat cling giam 1an luot 13 0.34, 1.41 triéu tin.
Ngoai ra, két qua phan tich xu hudng thay dbi
lrong mua trén luu vuc bang Mann Kendall cho
thdy lugng mua thay d6i khong ddng nhit trong ca
hai giai doan (a > 0.05). Lugng mua trung binh
trong hai thoi doan chénh léch khong 16n va c6 gia
tri lan luot 14 3192.4 mm, 2987.6 mm. Nhu vay
nguyén nhan chinh gidm bun cat ¢ ha luu cua luu
vue 1a do cée ho chira.
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z ] i
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o \/v W e v !
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3 /\\ Ai Nghta| 4q | Giao Thiy._
()] 4 d
g 1\ 505
354 7X w x\ /\ . VAWA
— 5 B
'(|_“ \ 2.35 \A
0 T T T 0 T T T T T
1995 2000 2005 2010 2015 2020 1995 2000 2005 2010 2015 2020
N&m —a&— Pre-dam —=— Post-dam Nam

Hinh 7. Thay déi tai wong bun cdt trung binh nam tai cdc tram Thanh My, Nong Son, Ai Nghia
va Giao Thuy trong cdc giai doan pre-dam (1996 - 2010), post-dam (2011 - 2020)
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4.3. Twong quan gitra dong chiy va tai
lwgng bun cat

Biéu dd twong quan ciia dong chay va bun cat
tich liiy c6 xu huéng giam tai Nong Son, Ai Nghia
va Giao Thuy trong giai doan 2011-2020 (Hinh 8).
Diéu nay cho thiy anh huéng rd rang cua cac hd
chira d6i voi bun cat ¢ ha luu. Ching t6i ciing
thdy rang luu lwong trung binh ndm tai Néng Son

va Giao Thuy da tang 1én trong khi tai lugng bun
cat giam manh, dac bi€t 1a tai Nong Son. Mit
khac, Iuu lwong va tai lwong bun cat déu giam ¢
Ai Nghia (Hinh 8). Vi phan 16n dong chay va tai
lwong bun cat duge chuyén qua song Thu Bon bai
song Quang Hué (khoang 43%). Tai lugng bun cat
bat dau giam manh khi c6 dap Dak Mi 4 trén séng
Vu Gia va dap Song Tranh 2 trén song Thu Bon.
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Hinh 8. Biéu do twong quan giita dong chay va tai lwong bin cdt tich lily
tir nam 1996 dén 2020 tai tram Thanh My, Nong Son, Ai Nghia va Giao Thiy

5. KET LUAN

Nghién ctru da 4p dung thanh cong moé hinh
thily van ban phan b6 SWAT dé mé phong dong
chay, tai luong bun cat va van hanh cua cac hd
chira ¢ luu vuc song VGTB trong thoi gian 25
nim, tr ndm 1996-2020. Két qua hiéu chinh va
kiém dinh déu cho két qua tdt tai hai tram Nong
Son, Thanh My va bén hd chira 16n (A Vuong,
Dak Mi 4, Song Bung 4 va Song Tranh 2).

Nong d6 bun cat lo lirng hang ngay (SSC) giam
dang ké tir giai doan trudc khi c6 dap dén giai
doan sau khi c6 dap tai Nong Son, Ai Nghia va
Giao Thuy. Ty 1€ SSC giam lan luot 1a 25 g/m3 ,
14.5 g/m’, 6 g/m’. Tuy nhién, tram Thanh M§ c6

KHOA HOC KY THUAT THUY LO1T VA MOI TRUONG - SO 78 (3/2022)

xu hudéng ting tir 134.9 g/m’® 1én 153.3 g/m’.
Chang t6i nhan ciling thay rang tai lwgng bun cat
hang nam di giam & bdn tram trong giai doan sau
khi c6 dép so voi giai doan trude khi co dap.
Trong d6, tram Ai Nghia trén song Vu Gia giam
16n nhat, tai lugng bun cat trung binh nim giam
khoang 57.3% tir 5.5 triéu tan xudng 2.35 triéu
tan. Tai lugng bun cét tai Giao Thily giam khoang
1.58 triéu tAn (trong Gng 23.8%) tir 6.63 triéu tin
xudng 5.05 triéu tin. Tai Thanh M¥ va Nong Son
& thuong luu, tai lugng bun cét cling giam lan lugt
1a0.34, 1.41 triéu tan.

Céac dap thuy dién da lam thay doi bun cat tu
nhién cia luu vire. Xu hudng chung 13 bun cat déu
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giam doc theo song Vu Gia va song Thu Bon. Két  vuc song VGTB ciing nhu thich ung tt v4i bién
hop voi hoat dong khai thac cat ¢ ha luu s€ lam ddi khi hau.

gia tang thém hién tugng x06i 16 bd séng, thay doi Loi cdm on: Bai bao nay duogc tai trg boi
dia hinh day song, ... Vi vy can phai ¢6 giai phap  Trudng Dai hoc Bach khoa - Dai hoc Pa Ning véi
tong thé dé dam bao phat trién bén viing cho lru  dé tai co ma sb: T2021-02-43.

TAI LIEU THAM KHAO

Abbaspour, K. C. (2013). Swat-cup 2012. SWAT Calibration and Uncertainty Program—a User
Manual.

Alighalehbabakhani, F., Miller, C. J., Selegean, J. P., Barkach, J., Abkenar, S. M. S., Dahl, T., &
Baskaran, M. (2017). Estimates of sediment trapping rates for two reservoirs in the Lake Erie
watershed: Past and present scenarios. Journal of Hydrology, 544, 147—-155.

Arnold, J. G., Moriasi, D. N., Gassman, P. W., Abbaspour, K. C., White, M. J., Srinivasan, R., Santhi,
C., Harmel, R. D., Van Griensven, A., Van Liew, M. W., Kannan, N., & Jha, M. K. (2012). SWAT:
Model use, calibration, and validation. Transactions of the ASABE, 55(4), 1491-1508.

Brune, G. M. (1953). Trap efficiency of reservoirs. Eos, Transactions American Geophysical Union,
34(3), 407-418.

Creech, C. T., Siqueira, R. B., Selegean, J. P., & Miller, C. (2015). Anthropogenic impacts to the
sediment budget of Sdo Francisco River navigation channel using SWAT. International Journal of
Agricultural and Biological Engineering, 8(3), 140—157.

Firoz, A. B. M., Nauditt, A., Fink, M., & Ribbe, L. (2018). Quantifying human impacts on hydrological
drought using a combined modelling approach in a tropical viver basin in central Vietnam.
Hydrology and Earth System Sciences, 22(1), 547-565.

Government of Vietnam. (2019). Decision 1867/0P-TTg: Procedures for operating reservoirs system in
Vu Gia Thu Bon river basin (in Vietnamese).

Ivanoski, D., Trajkovic, S., & Gocic, M. (2019). Estimation of sedimentation rate of Tikvesh Reservoir
in Republic of Macedonia using SWAT. Arabian Journal of Geosciences, 12(14), 1-13.

Kim, H., & Parajuli, P. B. (2012). Impacts of Reservoir Operation in the SWAT Model Calibration.
2012 Dallas, Texas, July 29-August 1, 2012, 1.

Kumar, S., Mishra, A., & Raghuwanshi, N. S. (2012). Estimating catchment sediment yield, reservoir
sedimentation and reservoir effective life using SWAT Model. Proceedings of SWAT International
Conference, 18-20.

MCRHMC. (n.d.). Mid-Central Regional Hydro-Meteorological Center, Vietnam.

Moriasi, D. N., Gitau, M. W., Pai, N., & Daggupati, P. (2015). Hydrologic and water quality models:
Performance measures and evaluation criteria. Transactions of the ASABE, 58(6), 1763—1785.

NDPAC. (n.d.). Natural Disaster Prevention and Control of Quang Nam Province.
http://pctt.quangnam.vn/

Oki, T., & Kanae, S. (2006). Global hydrological cycles and world water resources. Science,
313(5790), 1068—-1072.

RETA. (2011). Investment, Managing water in Asia’s river basins: Charting progress and facilitating -
The Vu Gia-Thu Bon Basin.

128 KHOA HOC KY THUAT THUY LO1 VA MOI TRUONG - SO 78 (3/2022)



Ribbe, L., Trinh, V. Q., Firoz, A. B. M., Nguyen, A. T., Nguyen, U., & Nauditt, A. (2017). Integrated
River Basin Management in the Vu Gia Thu Bon Basin. In Land Use and Climate Change
Interactions in Central Vietnam (pp. 153—170). Springer.

Sorooshian, S., Hsu, K., Coppola, E., Tomassetti, B., Verdecchia, M., & Visconti, G. (2008).
Hydrological modelling and the water cycle: coupling the atmospheric and hydrological models
(Vol. 63). Springer Science & Business Media.

Viet, T. Q. (2014). Estimating the impact of climate change induced saltwater intrusion on agriculture
in estuaries-the case of Vu Gia Thu Bon. Ruhr-Universitdt Bochum, Vietnam.

Zettam, A., Taleb, A., Sauvage, S., Boithias, L., Belaidi, N., & Sanchez-Pérez, J. M. (2017). Modelling
hydrology and sediment transport in a semi-arid and anthropized catchment using the SWAT model.:
The case of the Tafna river (northwest Algeria). Water, 9(3), 216.

Abstract:
QUANTIFYING THE IMPACT OF UPSTREAM DAMS ON THE
SEDIMENT LOAD IN THE VU GIA THU BON RIVER BASIN

The infrastructure works such as reservoirs and water transfer structures are considered as one of the
causes of changes in streamflow and sediment in the Vu Gia Thu Bon River basin. This leads to
increasingly serious saline intrusion downstream, affecting water supply and agricultural production.
In this paper, we examined the effects of reservoirs using the semi-distributed hydrological model
SWAT. The SWAT model has been established for the entire VGTB basin for the period 1990 to 2020
and considers the operation of eighteen hydropowers. We find that the average annual sediment load
has decreased in Vu Gia and Thu Bon Rivers in the post-dam period compared with the pre-dam period.
In which, the average annual sediment load biggest decreased at Ai Nghia station on Vu Gia River
(decreased 57.3%). At Giao Thuy station on Thu Bon River, the sediment load decreased by 1.58 million
tons (23.8%). In upstream, the average annual sediment load also decreased in both Thanh My and
Nong Son stations by 0.34, 1.41 million tons, respectively. The results of the study have provided
additional useful insights into the effects of the dam on the flow regime, concentration, and sediment
load in the Vu Gia Thu Bon River basin. The investigated sediment changes helped to better understand
the changes in morphology, water level, and saline intrusion downstream.

Keywords: Vu Gia Thu Bon, dams, sediment load, SWAT.
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