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NGHIEN CUU TINH TOAN DU BAO BOI LANG HO CHUA -
AP DUNG CHO HO CHUA PLEIKRONG

P6 Xuan Khanh, Nguyén Thu Hién
Truong Dai hoc Thuy loi

Tém tit: Trong nghién citu nay, mé hinh SWAT va HECRAS da dwoc ap dung dé nghién cieu du
bdo boi lang hé chira va dp dung cho ho chira Pleikrong. Két qud tinh todn cho thdy trong nhitng
nam dau khai thdc toc dg boi lang long ho dic biét 16n va tdp trung tir dau ho chiva dén vi tri
cach h6 5 km. Theo thoi gian bin cdt béi lang ting dan va lan dan vé phia ddp. Mirc dé boi x6i
tai cdc vi tri co sy khdac nhau dang ké. Tinh dén 2050, sau 40 nam van hanh vi tri cach dap 5.36
km bi boi ldng 1ém nhat, chiéu day boi ling lén dén 14,74m. Trong khi dé, vi tri cich ddp
25,61km noi day hé ddc biét doc long hé bi x6i nhe 0,92m. Phan sat dap gc?n cura nhan nuwoc bun
cat boi lang thém 0,74m. Két qua nghién ciru c¢6 mét ¥ nghia thuec tién trong cong tac quan 1y boi
ling hé chiva va la co sé dé xudt mot sé giai phdp phit hop d@é giam thiéu béi lang hé chira.

T khéa: Boi lang ho chira, mé hinh todn, SWAT, HECRAS.

Summary: In this study, SWAT and HECRAS models were applied to study reservoir
sedimentation prediction and applied to Pleikrong reservoir. The results show that at the
beginning years of operation, the sedimentation rate was quite high and the sedimentation
located mainly from the end of the reservoir to the location of about 5 km from the dam. Year by
year, the sedimentation gradually proceeds towards the dam. The degree of sedimentation at
different locations are significantly different. By 2050, after 40 years of operation, the location
of 5.36 km from the dam has highest sedimentation with the sediment thickness of 14.74m.
Meanwhile, at the location of 25.61 km from the dam where the bed slope is very steep, the bed
is slightly eroded. At the location near the inlet to the hydropower plant the sediment thickness is
0.75m. The results has a practical significance in reservoir sedimentation management and is the
basis for proposing some appropriate solutions to minimize reservoir sedimentation.

Keywords: Resevoir sedimentation, numerical model, SWAT, HECRAS.

1. PAT VAN DE hd chira trén pham vi toan cau bi suy giam do
bdi ldng [2]. Hién nay, & Viét Nam, theo bao

cdo veé “An ninh nguon nudc phuc vu san xuat,

AR

sinh hoat va quan 1y an toan hd, dap” giai trinh

Véan d& boi ling hd chtra ludn 13 mot thach
thirc cho cac nha quan 1y dap. Theo Basson [1]
tong dung tich hd chira da x4y dung trén toan : . 1 i S
ciu vao khodng 7000 km?, trong d6 4000 km® vo1 Quoc HOi ngay 16/09/2020, cd nude cod

7.570 dap trong d6 dung tich tir 10 triéu m® tro
1én c¢6 103 ho, dung tich tir 3 dén 10 triéu m®
¢6 457 hd, con lai 1a cac ho chira co dung tich
nhé hon 3 triéu m®. Tong dung tich cac hd
chira da dua vao van hanh khai thac hién nay
khoang 70,5 ty m®; trong d6, c6 429 dap, hod

duogc st dung cho phat dién, tudi ti€u va cép
nude. Tudi tho trung binh cua cac hd chua
hién nay la khoang 30-40 nam va duogc udc
tinh hang nam khoang 0.5-1% dung tich cua

Ngay nhén bai: 17/8/2023 chta thay dién vé6i tong dung tich khoang 56
Ngay thong qua phan bi¢n: 15/9/2023 ty m% 7.169 dap, hd chira thuy loi véi tong

Ngay duyét dang: 05/10/2023
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dung tich trén 14,5 ty m®. Thyc té cho thay cac
hd nay sau mot thoi gian st dung déu xuét
hién bdi ling & cac mic d6 khac nhau lam
giam hiéu qua van hanh va tudi tho cong trinh.
Céc nghién ctu, khao sat cho thdy boi ling
khong chi tip trung & phan dung tich chét ma
anh huong dén toan bo dung tich cia hd chira.
Vi véy, boi ling ho chira lam suy giam dung
tich hiru ich va dung tich phong 14, anh hudng
dén kha ning phat dién, cap nudc, cit i va gia
tang anh huong cua ngap lut phia thugng
lru... Tuy nhién, viéc nghién ctru tinh toan boi
lang hd chtra van con rat han ché.

Hién nay & trén thé giéi va Viét Nam c6 nhiéu
phuong phap nghién ctru lién quan dén x6i
mon, dong chay bun cat va bdi lang hd chua
bao gdm: phuong phap so sanh thé tich,
phuong phap can bang bun cat, phuong phap
thong ké, phuong phap dong vi phong xa,
cong thue kinh nghiém, mo6 hinh todn va mo
hinh vat ly. Trong d6, d¢ du bao phan bd bun
cat boi ling theo khong gian va thoi gian
thuong dung cac phuong phap phuong phap
mo hinh todn va mo6 hinh vat ly. Tuy nhién,
phuong phdp mod hinh vat 1y cé chi phi cao,
han ché vé s6 phuong 4n tinh toan va kha ning
du bao dai han. Vé&i cong nghé hién nay,
phuong phap mo hinh toan thé hién tinh wu
viét trong tinh toan, dy bao boi léng theo
khong gian va thoi gian bang cac mo hinh toan
thiy dong luc va van chuyén bun cat. M6 hinh
thuy lyc mdt chiéu co thé dung dé tinh toan
mo phong du bao dai han bdi hodc x6i long hd
c6 thé ké dén nhu [Hainly et al. (1995) [3],
Shelley et al. (2015) [4], Nguyén Kién Diing
(2015) [5], Tran Kim Chau (2017) [6]...

Cac nghién ctru tinh toan boi ling trude day
cho thay, hau nhu cac nghién ctru méi cha yéu
xem xét nhiéu dén lugng bun dén hd tir x6i
mon luu vue hodc boi ling 1ong hd ma chua
xét dén anh hudng cua tong hop hai yéu tb
nay. Dac biét véi cac luu vuc khong co tram
do bun cat & thuong luu hd hodc khi can xét
dén tac dong cua BPKH dén bdi lang hd chira

thi viéc két hop giita mo hinh thuy van x6i
mon trén Iuu vuc véi cac mo6 hinh mé hinh
thity luc dé mé phong boi lang ho chira. Day 1a
huéng nghién ctru tong hop két hop ca 2 mo
hinh x6i mon luu vuc va chuyén tai bun cat
trén séng dén ho. Trong nghién clhu nay,
chung t6i s€ nghién curu tinh todn dy bao Gng
dung két hop ca mé hinh thuy vin x6i mon luu
vuc va mo hinh thiy lyc van chuyén bun cat
dé nghién ctru dy bao bdi ling hd chua.

2. PHUONG PHAP NGHIEN CU'U VA CO
SO DU LIEU
2.1. Phwong phap nghién ciru

SWAT la md hinh thiy van luu vuc dugc xay
dung bdi Trung tam phuc vu nghién clru nong
nghi¢p (Agricultural Research Service) thudc
B0 Nong nghi¢p Hoa Ky (United States
Department of Agriculture) va Trung tam
nghién cuou ndéng nghi¢p (Texas A&M
AgriLife Research) thudoc Dai hoc Texas
A&M, Hoa Ky [7]. M6 hinh SWAT duoc xay
dung dua trén céac dir liéu dau vao dang khong
gian nhu ban dd dia hinh, ban do st dung dat,
ban d6 dat. Mo hinh SWAT s& phéan chia luu
vuc thanh cac tiéu luu vuc dya trén ban do cao
d6 s6 (DEM) dé mo phong dong chay mait trén
cac hé thong séng nhanh ndm trong céc tiéu luu
vue. Cac tiéu luu vuc nay sau do s€ tiép tuc
dugc phan chia thanh céc loai don vi phan Ung
thuy van (HRUs) trong d6 don vi s€ co tinh
chit déng nhat & su két hop ciing mét hinh thirc
str dung dat, loai dat va d6 ddc trung binh. Cac
tham s vé khi twong ctia mo hinh bao gém
mura, nhiét o, toc do gio, sb gid nang. M6 hinh
SWAT s@ tinh toan dong chay mat va bun cét ¢
cdp do HRU va sau d6 s& trung binh héa cho
cap do tiéu luu vuc va s& truyén dén cira ra luu
vuc qua hé théng dong chay.

Mo hinh thuy lwc HEC-RAS (Hydrological
Engineering Centre - River Analysis System)
duogc thiét ké boi Trung tim cong trinh thiy
van cua Cyc Ky thuat Cong trinh Quan doi
Hoa Ky (The U.S. Army Corps of Engineers
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(USACE). M6 hinh dugc thiét ké nhdm thuc
hién cac tinh toan thuy luc, mé phéng dong
chay cho cho hé thdng cac kénh ha, hé thong
song hay ca luu vuc song thong qua h¢
phuong trinh Saint — Venant. HEC-RAS ciing
c¢6 kha ning mo phong van chuyén bun cat dé
danh gia xu thé xo6i 16, bdi ling trong long dén.
Trong HEC-RAS, d6i v6i bun cat lo lung,
phuong trinh co ban 1& phuong trinh dbi luu-
khuyéch tan dya trén phuong trinh bao toan
khdi lwong va hoa tan cta bun cét lo ling va
duoc tinh toan trén nén bai toan thuy dong luc
hoc dong chay. Dbi v6i bun cat day, phuong
trinh bao toan khdi lwong va cac cong thic
kinh nghiém duoc sir dung. Hién nay, trong
mod hinh HecRas c6 8 cong thuc kinh nghiém
duogc sir dung c6 thé ké dén 1a cac cong thirc
Engelund &Hansen; Yang; Meyer-Peter
&Miiller Parker; Wilcock &Crowe... [8].

Hinh 1 mé ta so dd tinh toan két hop gitra mo
hinh SWAT va mo hinh HECRAS trong tinh
toan dy bao bdi lang hd chira. Két qua tinh
toan tr mo hinh SWAT (luu lugng va dong
chay bun cat dén hd) s& 1a bién dau vao cho
mo hinh HECRAS d¢é tinh toan dong chay va
van chuyén bun cat va dién bién bodi ling ho
chtra doc theo long ho.
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Hinh 1: So do két hop gitta mé hinh SWAT
va mb hinh HECRAS

2.2. Luu vue ho Pleikrong va co sé¢ dir liéu
dau vao

Ho thuy dién Pleikrong dugc xay dung trén
dong Krong P6 K6, mot phu luu cip 2 cia
song Sé San, tai xa Sa Binh huyén Sa Thay va
xd Kroong, thanh phd Kon Tum, tinh Kon
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Tum. Cong trinh ¢6 nhi€ém vu phat dién voi
cong suat 100MW voi 2 t6 may, khoi cong
thang 11/2003, hoan thanh thang 05/2009.
Dién tich lwu vuc hd 1a 3216 km? véi luu
lwong trung binh nhiéu nim 1a 128m%s va luu
luong 1 thiét ké 1a 7063,3/s. H6 c¢6 dung tich
1048,7 triéu m® trong d6 dung tich hiru ich la
948 triéu m® va dung tich chét 1a 100,7 triéu
m3 (twong tng v6i myc nudc chét 1a 570m).
Dién tich mat hd tu nhién ung véi muc nudc
dang binh thuong 13 53,28 km?.

T khi dua vao van hanh dén nay, don vi quan
1y van hanh ho - cong ty Thily dién laly da tién
hanh 3 chu ki do dac dia hinh long hd (Chu ki
1 vao nam 2010, chu ki 2 vao nam 2015 va
chu ki 3 vao niam 2018). Két qua khao sat do
dac cho thiy trong 8 nim tién hanh quan tric,
tong lugng bun cat bdi ling trong hod 1a 47
triéu m®, bang khoang mot nira dung tich chét
ctia ho va tai vi tri g?m cta nhan nudc cling da
bi bdi lang téi x4p xi cao trinh ctra nhan nudc.
Vi vay, can c6 nhitng nghién ciru tinh toan du
béo bdi ling dai han dé c6 nhing giai phap
quéan 1y boi lang nham giam thiéu bdi lang ho
chtra va han ché anh hudng dén cong suét phat
dién va cong tac van hanh ho.

DPé mo phong dién dong chay bun cat cho luu
vuc hd chira Pleikrong (Hinh 2a.) dit liéu dau
ctia md hinh SWAT vao bao gom:

- Ban d6 cao d sé6 DEM: Dir lidu dia hinh thu
thap dugc dudi dang ban do cao do s6 (DEM)
c6 d6 phan giai trong dbi t6t 30x30m duoc tai
tir trang web USGS (Cuc khéo sat dia chat Hoa
Ky). Ban ¢6 DEM duoc sir dung dé phan chia
lwu vue va dé phan tich dong chay miat. Khu
vuc nghién ctu c6 cao do lon nhét 1a 2589 m
va cao do thap nhat 1a 95 m.

- Ban db thé nhudng: Nghién ctru str ban d6
dat toan cau cua FAO
(http://www.fao.org/geonetwork/srv/en
/metadata.show?id=14116). Co s¢ dir liéu nay
c¢6 thé giup nhan biét nhimg han ché cua tinh
chat dit va ché d6 nudc cua mot ving. Tir do
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c¢6 thé danh gia nhitg rai ro cua tinh trang
thoai hoa dat, dic biét 1a nhimng nguy co x6i
mon dat.

- Ban d6 st dung dat: Ban do sir dung dét coa
khu vuc nghién ciru duogc trich xudt tir ban d6
st dung dat cta tinh KonTum nam 2014 (dat &
1.97%; dét trdng cdy lau nam 10.51%; Cay

hang nim 21.00%; DAat rimg 61.24%; Dit sir
dung khong muc dich 5.18%; mat nude 0.10%).

Trén co s¢ do, khu vuc nghién ctru dugc phan
chia thanh 17 tiéu luu vuc (TLV) théng qua
ban dd cao do sd d6 phan giai 90m duoc cung
cAp boi Shuttle Radar Topography Mission
(SRTM).
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Hinh 2: So d6 luu viee tinh todn cho mé hinh SWAT (a)
va tinh todn béi ling long hé Pleikrong trong md hinh HECRAS — 1D (b)

- Cac s6 liéu vé khi twong (mua, nhiét do, do
am, toc do gio) theo thoi gian. cho dau vao cua
md hinh, nghién ctru sir dung s liéu mua ngay
duoc do tai 5 tram Pak Glei, Dak To, Kon
Plong va Sa Thay. S6 liéu nhiét do khong khi,
do 4m tuong ddi va tbe do gi6 dugc do tai tram
Kon Tum. Cac tram do nay déu c6 cac sd lidu
lién tyc tir ndm 1988 dén nay.

S6 liéu dong chay va bun cat dugc ldy tai
tram Trung Nghia trong giai doan 1991-1997
ding cho qua trinh hidu chinh mé hinh. S
liéu dong chay dén ho nam 2010-2018 va
tong luong bun cat bdi ling trong giai doan
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2010-2018 s& dugc su dung cho qua trinh
kiém dinh mo hinh.

Trong nghién ctru nay, phuong phap SCS-CN
duogc lwa chon dé tinh toan dong chay mat.
Phuong phap Penman-Monteith dugc sur dung
dé udc tinh luong bdc thoat hoi tiém ning
PET. theo Allen et al. (1989) day la phuong
phap tot nhat dé tinh toan khi c6 diy du sb
liéu khi tugng [9]. Phuong phap Muskingum
dugc sir dung dé tinh toan lan truyén dong
chay va phuong trinh mii Bagnold dugc st
dung dé tinh van chuyén bun cat trén céc
nhanh song [10].
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Mo hinh thay luc dugc xay dung cho hd chua
Pleikrong (Hinh 2b) véi sb liéu do dia hinh
mit cit do Cong ty thuy dién Ialy cung cip
trong cac dot do 2010, 2015 va 2018. Cac bién
trén va bién dudi cia mo hinh bao gém:

- Bién trén duoc xéc dinh 1a luu lugng chay vao
hd tir nhanh soéng Dak Bla, séng Krong Poko.
Céc bién nay dugc tinh toan tr m6 hinh SWAT.

- Bién dudi 1a myc nudce tai vi tri ddp qua nha
may thuy dién va tai tran xa 1.

- Phan bd cip phdi cua bun cat dugc xac dinh
theo s liéu ty 1¢ thanh phan hat cia mau bun
cat tong cong tuong g voi cac cip luu luong
tai tram thiy van Trung Nghia tham khao cua
Nguyén Kién Diing (2015) [5] va dua vao két
qua do dac thiy van bun cat tai ho Pleikrong
cua nhom nghién ctru thyc hién vao nam 2022.

3. KET QUA VA THAO LUAN
3.1. Két qua hiéu chinh va kiém dinh mé hinh

Qua trinh hiéu chinh va kiém dinh m6 hinh c6

[__KHOA HOC
thé thuc hién mot cach ty dong thong qua mod
hinh SWAT-CUP hogc c6 thé thyc hién thu
cong dua vao kinh nghiém cua nguoi st dung.
Trong nghién ctru ndy, cac hé s6 bao gdbm hé sd
Nash (NSE), hé sé twong quan R?, hé s6 % do
léch PBIAS sé& duoc sur dung dé xéac dinh tuong
quan gitra gia tri m6 phong va thyc do dé danh
gid chat luong cia mo hinh. M6 hinh duoc coi 1a
théa méan néu gia tri NSE va R? 16n hon 0.6 va
PBIAS=+25% d6i v&i dong chay va
PBIAS=+55% d6i v6i dong chay bun cat [11].

Két qua so sanh dong chay mé phong bang mo
hinh SWAT véi s6 liéu thuc do tai tram Trung
Nghia trong giai doan hi¢u chinh (1991-1997)
va kiém dinh mo hinh (2010-2018) dugc thé
hién tai hinh Két qua cho théy gia tri luu luong
dinh m6 phdéng kha sat vdi gia tri thue do. Gia
tri hé s6 twong quan R2=0.76 va 0.85 tuong
g v6i giai doan hiéu chinh va kiém dinh cho
théy mbi quan h¢ chat ché gitra gia tri thuc do
va mod phong cho hau hét cac thang.
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Hinh 3: Hiéu chinh va kiém dinh dong chay SWAT

Bén canh do6, gia tri NSE trong qua trinh hi¢u
chinh va kiém dinh lan luot 13 0.71 va 0.84
cling cho thay két qua mé phong 1a rat tét. Gia
tri PBIAS gitra dong chdy mo6 phong va thuc
do 1an luot 1a 18 va 13% cho qua trinh hiéu
chinh va kiém dinh. Dbi chiéu véi cac tiéu
chudn danh gia chit luong cia md hinh boi
Moriasi et al. (2007) c6 thé thdy mo hinh
SWAT thiét 1ap cho hd Pleikrong ¢ mirc tbt
khi mé phong dong chay dén ho.

Hinh 4 thé hién két qua hiéu chinh dong chay

bun cat tai tram thuy van Trung Nghia. Gia tri
NSE va R? trong qué trinh hiéu chinh lan luot
12 0.65 va 0.66. Kiém dinh mé hinh duoc thyc
hién béng viéc so sanh téng lugng bun cat bi
bdi ling trong hd trong giai doan 2010 dén
2018 do tir 2010 khong con s6 litu do dac
nong do bun cat tai tram Trung Nghia. Két qua
kiém dinh cho thiy tong luwong bun cat boi
ling mo phong trong giai doan 2010-2018 4
xap xi 39x10% m® thap hon 17% so véi luong
bun cat bdi lang thuc do 47x10° khbi.
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Hinh 4: Hiéu chinh va kiém dinh bin cat trong mo hinh SWAT

Hinh 5 12 két qua hiéu chinh va kiém dinh
dong chay ciia md hinh HECRAS. Két qua cho
thdy duong qua trinh myc nuée thuc do va mo
phong c6 tuong quan t6t voi hé sé Nash= 0.93
va R? = 0.98 d6i vdi tinh toan hi¢u chinh va hé
s& NASH dat 0.84 va R? = 0.88 dbi voi giai
doan két qua kiém dinh mo hinh. Hinh 6 thé
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hién két qua hi¢u chinh va kiém dinh bun cat
clia mo hinh bang viéc so sanh cao do day hod
tinh toan va thuc do doc theo chiéu dai long
hd. Két qua tinh toan cho thiy 1a phu hop vé
hinh dang va chénh 1énh cao d6 khong dang ké
trong khoang tur 0.5-3m.
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Hinh 5: So sanh dwong qua trinh myc nuwoc thuc do va mo phong trong giai doan hiéu chinh
22/09/2022 dén 28/9/2022 va kiém dinh 27/10/2022 dén 2/11/2022
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Hinh 6: Cao d ddy hé thwe do va mé phong giai doan hiéu chinh 2015
va kiém dinh mé hinh — nam 2018
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3.2. Két qua tinh toan du bao bdi ling ho
chira Pleikrong

Sau khi cac mo6 hinh d3 dugc hiéu chinh va
kiém dinh cho dong chay va bun cat, nghién
ctru tién hanh mé phong dong chay bun cat
dén ho va tinh toan dy bao bdi ling long hd
Pleikrong dén nam 2050.

Hinh 7 thé hién két qua tinh toan dién bién boi
ling 1ong ho theo thoi gian. Két qua tinh toan
cho thiy trong 10 nim dau khai thac toc do boi
lang long ho ddc biét 16n va tap trung tir dau
hd chira dén vi tri cach hd 5 km. Theo thoi
gian bun cat boi lang ting dan va lan dan vé
phia dap. Muc dé boi x0i tai cac vi tri co su
khac nhau c6 su khac nhau dang ké. Vi tri c6
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cao trinh thay ddi nhiéu nhat 1a tai vi tri cach
dap 5,36 km. Ké tir khi bat dau khai thac dén
2050 cao trinh day ho tai vi tri ndy ting tir cao
trinh 536,2 m 1én cao trinh 540,9 m (chiéu day
bi bdi léng 1én dén 14,74m). Trong khi do, tai
vi tri cach dép 25,61 km noi day hd dic biét
dbe long hd bi x6i nhe, sau 40 nam khai théc
vi tri nay bi x61 0,92m. Phan st dap gén ctra
nhan nuéc bun cat bdi ling thém 0,74m (tur
cao trinh 522.69 Ién cao trinh 523.44m). Cac
két qua tinh toan cho thay, theo thoi gian, bdi
ling ctia hd chira Pleikrong anh hudng dang ké
dén dung tich hiru ich ctia hd chtra. Vi vy, can
nghién ciru cac giai phap quan 1y bdi lang phu
hop nham giam thiéu boi lang hd chira nham
nang cao hiéu qua cua ho chira.
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Hinh 7: Dién bién boi ling long hé Pleikrong theo thoi gian

4. KET LUAN

Trong nghién cru ndy, mo hinh HECRAS két
hop v6i md hinh SWAT d3 duoc ap dung dé
nghién ciru tinh toan du bao bdi ling ho chira.
Nghién ctru di ap dung dé tinh toan dy bao boi
lang long ho Pleikrong dén nam 2050. Két qua
tinh toan du bao cho thdy trong nhitng nim
dau khai thac téc d6 bdi ling 1ong hd dic biét
16n va tap trung tir dau ho chira dén vi tri cach
h6 khoang 5 km. Theo thdi gian bun cat boi
ling ting dan va lan dan vé phia dap. Murc do
bdi x6i tai cac vi tri ¢ su khac nhau co su
khéc nhau déng ké. Tinh dén 2050, vi tri cach
dap 5.36 km bi bdi ling 16n nhat 1én dén
14,74m. Phan sat dap gén ctra nhan nudc bun
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cat boi lang thém 0,74m. Viéc nghién ctru du
bao bdi ling 1ong hd c6 modt ¥ nghia thyc tién
quan trong gitup cho viéc quan 1y bodi lang va la
co so dé& xuat nhiing giai phap nhim giam
thiéu boi lang hd chira va kéo dai tudi tho cua
cbng trinh.

LOI CAM ON

Nhém tac gia xin gui 101 cam on dén Pé tai
nghi dinh thu Viét Nam — Han Qudc
NDT.87.KR/20 “Nghién cuu dong chay bun
cat dén ho chura c6 xét dén cac yéu t6 chiu tac
dong cua bién dbi khi hau - Ap dung cho mot
hd chua tai Viét Nam” da tao diéu kién dé
nhém nghién ctru thuc hién bai bao nay.

0L D



KHOAHOC SN INIE

TAI LIEU THAM KHAO

[1] Basson (2009) Sedimentation and Sustainable Use of Reservoirs and River Systems,
DRAFT ICOLD BULLETIN, Sedimentation Committee.

[2] Atkinson, E, 1996. The Feasibility of Flushing Sediment from Reservoirs; Report OD-137,
HR Wallingford: Wallingford, UK.

[3] Hainly, R. A., Reed, L. A., Flippo, H. N., & Barton, G. J. (1995). Deposition and
simulation of sediment transport in the Lower Susquehanna River Reservoir System
(Water Resour. Invest. Rep. 95-4122, 45 p.). U.S. Geologic Survey

[4] Shelley. J, Stanford. G., Aaron. W. (2015) Unsteady flow and sediment modeling in a large
reservoir using Hec-ras 5.0. HEC RAS user manual

[5] Nguyén Kién Diing, 2015. M6 hinh HEC-6 tinh toan bdi ling va nudc dénh hd chira
Pleikrong. Tap chi Khi tugng thuy vin, s6 thang 01 — 2015.

[6] Tran Kim Chau (2017). Tinh toan boi ling hd chira ciia hé théng thiy dién bac thang
thuong luu song Pa, Tap chi Khi twong thuy van, S6 08 -2017.

[7] Neitsch S., Arnold J., Kiniry J., and Williams J., 2009. “Soil & Water Assessment Tool
Theoretical Documentation Version 2009,” Texas Water Resour. Inst., 1-647

[8] USACE, 2021. Hec-Ras River system — Version 6.0 —User Manual. Technical Reference
Manual, May 2021

[9] Allen RG, Jensen ME, Wright JL, Burman RD (1989) Operational estimates of reference
evapotranspiration. Agron J 81(4):650-662.

[10] Bagnold R.A. (1977) Bedload transport in natural rivers. Water Resour Res 13:303-312

[11] Moriasi, D.N.; Arnold, J.G.; Van Liew, M.W.; Bingner, R.L.; Harmel, R.D.; Veith, T.L.
(2007) Model evaluation guidelines for systematic quantification of accuracy in watershed
simulations. Trans. ASABE, 50, 885-900.

S0 THP IS RECA T AT CONG NG TE TIA ) XGOS SO0 -~ 2023



