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NGHIEN CUU PANH GIA ANH HUONG CUA SU THAY POI THAM
PHU PEN TINH HINH LU, NGAP LUT CHO THANH PHO CAO BANG

Hoang Tién Thanh, Ha Thanh Lan, Lé Viét Son,
Pinh Xuin Hing, Tran Vin Tuyén
Vien Quy hoach Thuy loi

Tém tat: Trong nhitng ndm gan ddy, lii, ngdp lut trén thanh pho Cao Bang xay ra thurong xuyén,
gdy thiét hai I6m vé nguwoi va tai san. C6 thé c¢é nhiéu nguyén nhan gdy i, ngdp lut nhuw hé thong
cong trinh phong chong lii chwa dam bdo, mwa 16m xdy ra bat thwong do tac dong ciia BPKH, viéc
thay déi bé mdt tham phii (cd sé heong va chat leong), sw phdt trién cdc cong trinh ha tang trén
luew viee ... va cd cde nguyén nhan chwa dwoc biét dén. Phan tich danh gia kj ludng cdc yéu té ndy
S€ ¢6 co 56 dé xdc dinh dwoe nguyén nhan chii yéu dan téi tinh trang lii, ngdp lut hién nay va trong
twong lai tai cac khu vue nghién ciru. Trong bai bao nay, nhom nghién cuu sw dung phwong phap
mé hinh thiyy van phdn bé dang mé IFAS nham xdc dinh luu lwong dong chay lam dau vao cho
mé hinh todn két hop 1 chiéu va 2 chiéu MIKE FLOOD dé xdc dinh dwoc @6 sau ngdp va dién tich
ngdp cho thanh phé Cao Bang irng véi kich ban thay doi tham phu. Cac két qud tir cac md hinh sé
dwoc phan tich danh gid lam co sé khoa hoc dé dé xudt dwroc céc ké hoach ing pho, cizu trortrong
cac tinh hudng qua d@é dam bdo phat trién kinh té xd héi va méi truong tir nhién bén viing cho dia
phuwong.

Tur khoa: Ngdp lut, MIKE FLOOD, IFAS.

Summary: In recent years, floods, flooding in Cao Bang city occurred frequently, causing great
damage to people and property. There may be several causes of floods, such as unsecured flood
prevention and protection systems, abnormal rains due to the impact of climate change, changing
the surface of the carpet (both quantity and quality), development of infrastructure works in the
basin ... and also unknown causes. Analyzing and evaluating these factors will be the basis for
identifying the main causes of current and future flooding in the study areas. In this article, the
research team used IFAS open distributed hydrological model to determine the flow rate as input
to the combined 1-dimensional and 2-dimensional combined mathematical model MIKE FLOOD
to determine the depth of inundation and flooding area for Cao Bang city corresponding to the
land cover change scenario. The results from the models will be analyzed and evaluated as a
scientific basis to propose response and relief plans to prevent and minimize damage caused by
floods, ensuring sustainable socio-economic development and natural environment for the
locality.

Keywords: Flood, MIKE FLOOD, IFAS.

1. MO PAU hanh chinh: Phia Dong giap xa Quang Trung,

Thanh phd Cao Bing 1a trung tdm hanh chinh,
kinh té, chinh tri, van hoa cta tinh Cao Bﬁng,
c6 toa do dia 1y tir 22°39 22°42' vi 46 Bic va tur
106°11' dén 106°18' kinh d6 Pong. Dia gidi
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Ngii Lao huyén Hoa An. Cach Thu d6 Ha No6i
286 km theo qudc 16 3, cach thanh phd Lang
Son 120 km theo qudc 10 4A, cach cira khau
Quéc gia Ta Lung khoang 70 km theo qudc 16
3. Téng dién tich tu nhién cua thanh phé Cao
Bang 10.762,81 ha, dan sb toan thanh phd la
84.421 ngudi, 11 don vi hanh chinh bao gom
v6i 8 phuong: Duyét Trung, Dé Tham, Hoa
Chung, Hop Giang, Ngoc Xuan, Song Bang,
Séng Hién, Tan Giang va 3 xi: Chu Trinh,
Hung Pao, Vinh Quang [1].

Theo théng ké cho thdy phan bd dan cu theo
don vi hanh chinh tai thanh phé Cao B'fmg
khong déng déu, khu vuc dan cu ndi thi c6 mat
d6 cao hon khoang 6 1an so véi dan cu ngoai
thi; dan cu cha yéu tap trung tai 06 phuong 1a
Hop Giang, Song Bang, Song Hién, Tan Giang,
Pé Tham va Ngoc Xuan do khu vuc nay 1a khu
vuc ¢6 lich st phat trién 1au doi va ha ting co
s0, ha tang x4 hoi duoc dau tu xay dung kha
dong bo dong thoi hau hét try s& cac co quan
hanh chinh diu ndo cia tinh, co s& y t& va
truong hoc déu tap trung tai thanh phé Cao
Bang [2].

Ngoai ra, trong nhitng ndm gan day hién twong 1,
ngép lut trén thanh phd Cao Bang xay ra thudng
xuyén, da gy ra thiét hai 16n vé ngudi va tai san.
C6 thé c6 nhiéu nguyén nhan gay 1ii, ngap lut nhu
hé¢ thong cong trinh phong chéng lii chua dam
bao, mua 16n xay ra bat thuong do tac dong cua
BDKH, viéc thay d6i bé mat tham phu (ca sd
luong va chit luong), phat trién cac cong trinh ha
tAng trén luu vuc. .. va ca cac nguyén nhan chua
duoc biét dén. Do vay, viéc phan tich danh gia k§
ludng cac yéu td nay s& co co s& dé xac dinh duoc
nguyén nhan chii yéu dan téi tinh trang 1, ngép
lut hién nay va trong tuong lai trén dia ban thanh
phd nhit 1a ddy 13 noi c6 cac co quan hanh chinh
quan trong cua tinh [3] [4] [5].

Bai bao nay trinh bay két qua nghién ctru danh
gia tac dong cua sy thay doi tham phu téi tinh
hinh 1ii, ngp lut cho thanh phé Cao Bang. Qua
d6 lam co s& dé hd tro dé xuét cac ké hoach tng

phd, ctu trg, dam bao phat trién kinh té x hoi
va moi truong tu nhién bén virng cho thanh pho.

2. PHUONG PHAP NGHIEN CUU

2.1. Phwong phap tinh toin thiy vin bang
mo hinh IFAS

Hinh 1: So dé tinh todn bang md hinh IFAS

Mb hinh IFAS (viét tit cta Integrated Flood
Analysis System) 1a md hinh thily van phan bd
dang mé cua Trung tim qudc té vé quan 1y hiém
hoa va rii ro do nudc (ICHARM). M6 hinh st
dung dir li¢u vién tham lam dir liéu dau vao va
sir dung mua vé tinh dé mé phong dong chay.
Céc bo thong sd ciia mo hinh duoc hiéu chinh
dya trén s liéu luu luong i thyc do va luu
lugng 10 tinh todn ctia mo hinh. Sau khi xac
dinh duoc bo thong s6 ciia mod hinh thi tir dir
liéu mua vé tinh, ta c6 thé du bao duge luu
lugng va duong qua trinh 1 vé ho [6] [7].

Déi v6i nghién ctru ndy, viée danh gia tac dong
tham phu dén dong chay 1ii s& dugc phan tich
danh gia bang mé hinh thity van IFAS. Dbi véi
mo hinh IFAS ¢6 3 bo thong sé duoc nghién
ctru gdbm thong s 16p mit, thong sé 16p bio hoa
va thong s6 song, sudi.

Pé danh gia tic dong tham phii bang mo hinh
IFAS, nhom nghién ciru da lua chon thay d6i bo
thong s6 16p bé mit (surface layer) trong do
nhom nghién ctru da xay dyung kich ban thay doi
tham pha tir nhom 1 (dat rimg), nhom 2 (dét
tréng, chua tréng trot), nhom 3 (dét tréng trot,
ngap nudc) sang nhom 4 (dat xay dung). Cac
thong s trudc va sau khi thay ddi trong mo hinh
duogc thé hién trong bang dudi:
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Bang 1: Thong s6 mé hinh trwéc khi thay déi tham pha

Lép QESO | gF | HFMDX | HFMDN | HFOD SNF HIFD | FALFEX
1 0,0003 0,12 0,01 0,005 0,7 0,00 12
2 0,00002 | 0,05 0,01 0,005 05 0,00 0,6
3 0,00001 | 0,05 0,01 0,005 2.0 0,00 05
4 0,000001 | 0,001 | 0,0005 | 00001 0.1 0,00 0.9
5 0,00001 | 0,05 0,01 0,005 2.0 0,00 05
Bang 2: Thong s6 md hinh1 sau khi thay déi tham phi
ong sd
e SKF HEMDX | HFMDN | HFOD | SNF | HIFD | FALFX
1 0,00002 0,05 0,01 0,005 | 05 | 0,00 0,6
2 0,00002 0,05 0,01 0005 | 05 | 0,00 0.6
3 0,00001 0,05 0,01 0,005 | 20 | 000 05
4 0,000001 0,001 0,0005 0,0001 | 0,1 | 0,00 0,9
5 0,00001 0,05 0,01 0005 | 20 | 000 05

Céc két qua md phong tir kich ban thay d6i tham
phu s& dugc so sanh véi cac két qua mo phong
cua kich ban trudce khi thay d6i tham phu. Kich
ban trude khi thay d6i tham phta mé phong tran
lii ndm 1971 nham dénh gia dugc sy thay doi
ctia su tac dong tham pha dén tinh hinh ngap lut
cho thanh phd Cao Bang.

1.1. Phwong phap tinh toan thuy luc

Dé xac dinh duoc do sau ngap, dién tich ngap
va xay dung ban do ngép lut cho thanh phd Cao
Bang véi kich ban su tac dong cua tham phu,
nghién ctru tng dung md hinh MIKE FLOOD
la md hinh dugc phat trién boi Vién Thuy lyc
Dan Mach (DHI), m6 hinh nay thyc hién két ndi
giita m6 hinh 1 chiéu MIKE 11 va mé hinh 2
chiéu MIKE 21 FM. Trong d6, mé hinh toan
MIKE 11 duogc 4p dung dé tinh todn qua trinh
truyén 1ii trén long séng chinh, trong d6 dong
chay co ban 1a 1 chiéu theo chiéu doc song. Mo
hinh MIKE 11 ¢6 thé mé phong céc cong trinh
trén séng nhu cong, cau, dap, cac cong trinh
kiém soat 11 va diéu tiét 1{i vi d¢ chinh x4c cao.
M6 hinh MIKE 21 FM 1a m¢t m6 dun thuy dong
luc ding dé mé hinh héa dong chay tran 2 chiéu
trén cac bai song, khi 1l trén song vugt qua dé

Va tran vao trong ddng, mo hinh st dung ludi
tinh linh hoat: & nhitng khu vuc hep, c6 su thay
ddi dot ngot cua dia hinh, cta diéu kién dong
chay thi chia ludi day; ¢ nhirng khu vuc dia hinh
kha bang phang c6 thé chia ludi thwa hon dé
giam thoi gian tinh toan [8] [9] [10].

Mang lud Baént trén
che shng md hinh
M31 cat B4én doc
song stng trye
Bién dudh
md hinh Luth tinh
\_
\J \i
‘ MIKE 11 ' ‘ MIKE 21 FM .
Thidt 1p chc Thidt lap cac
thing sd thing s
_’@‘7
\
Ban 86 ngdp lut

Hinh 2: So do tinh todn thity liee
1.2. Phwong phap tich hop két qua tinh toan
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thuiy lwe véi GIS

Hé théng thong tin dia 1y (GIS) phuc vu nhap
dir li€u, quan 1y dir li€u, gia cong va phan tich
dit liéu, xuét dit liéu va mdi quan h¢ gitra cac
thugc tinh. Pay 1a nhitng dit li€éu khong gian va
thoi gian tham chiéu dén trai dat. GIS st dung
mot hé thong quan tri dir liéu (DBMS) & dang
dwr liéu luu trit. Cac DBMS thong thuong luu
trir dit liéu bang thudc tinh cta né (nhiing thir
khong thé chuyén d6i thanh hinh anh, cac chi
tiét su vat, khong gian nhu thé gidi bén ngoai).
Trong khi d6 cac thudc tinh cua dir liéu dugc
lwu trit trong GIS c¢6 thé dugc tao ra hoic
chuyén d6i nguoc lai. Bang hé thong nay con
ngudi co thé thuc hién cac phan tich, cip nhat
di¥ li€u, tinh toan dua trén cac dir liéu nay, dua
ra két qua hd trg viéc ra quyét dinh. Cac dit liéu
xt 1y tir két qua thiry luc s& duoc lién két xir 1y
nhd hé thong thong tin dia 1y dé cac thong tin
c6 thé duoc thé hién dudi dang hinh anh ban dd
va thyc hién mot sb bai toan chong xép, tich hop
cac thong tin trong cong tac quan ly, theo doi
dién bién thién tai, dic biét 1a dién bién ngap lii
[11] [12] [13].
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Hinh 3: Cdu trdc hé théng théng tin
dia Iy (GIS)

Trong nghién ciru sit dung phan mém ArcGIS
la mdt san phém cua Vién nghién ctru cac H¢
théng Méi truong (ERSI) ciia My dé xir 1y sb

lidu tir két qua thuy luc sau d6 1am co s¢ cho
viéc xdy dung ban d6 ngép 1 cho than phd Cao
Bing [14]. Cac két qua dudi dang cac ban d s&
duoc thé hién truc quan, phuc vu tdt cho cong
tac quan ly, cing nhu phan tich dong chay i dé
dua ra giai phap phong chdng lii hiéu qua.

3. HIEU CHINH VA KIEM PINH MO HINH

3.1. Hiéu chinh va kiém dinh mé hinh thay
vin IFAS

a) Hiéu chinh m6 hinh
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Hinh 4: Puong quda trinh luu lwvong mé hinh
IFAS Véi luu lwong thuee do tir thang 6 dén
thang 10 nam 2018 tai tram thiy vin Bang

Giang sau khi hiéu chinh

m3/a)

al

.

Nhom nghién ciru da thiét 1ap md hinh vei tran
1 thang 18 nam 2018 va&i s liéu lii da dugc md
phong va hiéu chinh céc théng s6 md hinh va sb
liéu mua. Nhin vao hinh 4, c6 thé thay duong
qua trinh luu lugng dugc tinh todn tir mé hinh
IFAS v&i luu luong thuc do c6 sy 18n xudng ph
hop, bam sat nhau dng thoi hé sé twong quan
R?=0,625 thé hién bo thdng sé hiéu chinh cua
mo hinh va két qua mé phong 1a dang tin cay.
b) Kiém dinh md hinh

Pé danh gia tinh chinh xac cia mo hinh IFAS,
tién hanh kiém dinh lai mé hinh véi tran ld
thang 10 ndm 2017. Két qua thu dugc nhu sau:
C6 thé thiy rang tir cac thong sb hiéu chinh
ctia mo hinh, kiém dinh luu luong mo hinh
voi luu luong thuce do cho gia tri R2 trén trung
binh (R? =0,627). Két qua nay 1a chdp nhéin
duoc.
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Hinh 5: Puong qud trinh luu lwvong mé phong
cua mo hinh IFAS voi luu lwong thuc do tir
théng 6 dén thang 10 nam 2017 tai tram
thiy van Bang Giang

3.2. Hiéu chinh va kiém dinh mé hinh MIKE
FLOOD

a) Hiéu chinh mé hinh

Trén co s¢ tai liéu do dac dia, thuy van va tai
liéu diéu tra thu thap tiéu Gng trong ving tinh
toan, nhom nghién ctru lya chon thoi gian mo
phong 1i tir 9/8/1968 dén 14/08/1968. Sau
nhiéu lan tinh toan hiéu chinh thong sé cia mod
hinh thily lyc vé qué trinh luu lugng, muc nude
todn bd mang song. Dudi day 1a két qua tinh
toan hi¢u chinh dugc trich tir tram thuy van
Bang Giang:

Hinh 6: Puwong qua trinh muc nuéc thuee do va
mo phong trong tinh toan hiéu chinh tai tram
Bang Giang nam 1968

Tir d6 thi so sanh dudng quéa trinh muc nude
thuc do va mo phong tai tram Bang Giang tai vi
tri ly trinh 18303,5 thudc mat cit MCO1 trén mo
hinh cho thiy su tuong dong véi chi tidu danh
gi4 sai s6 Nash 16n hon 0,8 cho thiy bo thong
s6 md hinh dam bao do tin cay va sir dung trong
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khai thic cac phuong an i d6i voi hé thong
sdng trong mo hinh.

b) Kiém dinh mé hinh

Hinh 7: Duong qué trinh muc nuoc thue do va
m6 phong trong tinh toan kiém dinh tai tram
Bang Giang nim 1971

Trén co s& bo thong sb cia mo hinh thiy luc
trong viéc mo phong, tién hanh kiém dinh bo
thong s6 d6 véi mot tran 1i 16n thue té da xay
ra. Ttr 6 ¢6 thé danh gia duoc do tin ciy cia
mo hinh thuy lyc. Qua tinh toan kiém dinh vé6i
tran 1d thuc té nam 1971 tir ngay 13 dén ngay
23 thang 8 nam 1971 véi hé sé NASH 16n hon
0,87 cho thiy bo thong s6 cia mé hinh dat yéu
cau.

4. KET QUA TINH TOAN NGAP LUT

Sau khi hiéu chinh va kiém dinh cac mé hinh.
Nh6m nghién ctru tién hanh moé phong kich ban
trudce va sau khi thay doi tham phu. Cac két qua
duogc thé hién dudi day:

Yen t noam tr % thay 3ot t
° "

Hinh 8: So sanh di¢n tich ngdp (ha) #ng voi
kich ban truée va sau khi thay doéi tham phui
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Hinh 9: So sanh muc nude li kich ban truéc
va sau khi thay déi tham phii tai tram thay vain
Bang Giang

Bang 3: Bang tong hep gia tri mue nwéc li
cac kich ban tai tram thiy vin Biang Giang

Gia | Trwéc khithay |Sau khi thay doi
tri ddi tham phii tham phii
Nho 178,451
nhét 178,077
Trung 181,466
binh 181,342
Lén 185,138
nhét 184,434

Nhin vao biéu d6 hinh 4 ¢6 thé thay xu hudng
dién ngdp ting 1én, rd nhat & phuong Vinh
Quang (tang khoang 24 ha), & Phuong Hop
Giang dién tich ngdp tang khoang 2,5ha va &
cac xa phuong con lai c6 tang nhung khong
qua chénh léch. Nhu vay, véi kich ban thay
d6i tham phu tir nhém 1 (dat rimg), nhom 2
(dat trong, chua trong trot), nhoém 3 (dit
trong trot, ngap nudc) sang nhom 4 (dat xay
dyng) co thé thay su tic dong lam gia ting
di¢n tich ngdp lut cho thanh phé Cao Bé‘mg.
Cu thé theo biéu dd hinh 5 va hinh 6 so sanh
muyc nudc va luu lugng 1 tai tram thay van
Bang Giang c6 thé thay: véi dinh 1ii ting 0,7
m va luu luong 16n nhat ting 475,159 m®/s
thi tong dién tich ngap trén dia ban thanh phd
ting 1én 27,4 ha dong thoi tong dién tich
ngap tai d0 ngadp sau lén hon 2m s€ gia tang
¢ ngudong khoang 20% lam gia tdng rdi ro

Hinh 10: So sdnh luvu lwong lii tai tram thuy
van Bang Giang véi céc kich bdn tinh toan
Bang 4: Bang tong hep gia tri luu hrong li
cac kich ban tai tram thiy vin Bang Giang

Gia | Truwéc khithay |Sau khi thay doi
tri d6i tham pha tham phi
Nho 279,878 294,405
nhat

Trung 1089,551 1147,128
binh
Lén 2455,908 2931,067
nhat

ngap lut & pham vi rong hon cho cac khu vuc
dong dan cu, céc tru s¢ hanh chinh cua tinh
nam trén dia ban thanh phd.

Ngoai ra xét trén ti 1€ dién tich ngap trén di¢n
tich ty nhién, véi kich ban thay doi tham phu
thi phuong Hop Giang c6 ti 1& cao nhét la
74,72% va phuong Tan Giang c6 ti 1¢ thap
nhat 13 0,5%. Qua d6 c6 thé thay murc do rii
ro ngap lii cia phuong Hop Giang 1a rat cao.
Céac phuong x3 con lai déu c6 ti 1& dién tich
ngap trén dién tich tu nhién nhé hon 15% cu
thé ¢ cic phuong, xd nhu: Ngoc Xuédn 1a
14,23%; Dé Tham 1a 9,45%; Vinh Quang la
7,54%; Song Bang 1a 3,92%; Song Hién 1a
2,94%; Hung DPao la 2,84% va Hoa Trung la
2,64%.

Bén d thé hién tinh hinh ngap Iyt tai thanh phd
Cao Bing tng véi kich ban trude va sau khi
thay d6i tham phu duoc thé hién dudi day:
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Hinh 11: Ban do ngdp lut thanh phé Cao Bang #ng véi kich ban
(a) trueée khi thay doi tham phii va (b) sau khi thay déi tham phu

5. KET LUAN

Trong khudn kho bai bao da thé hién két qua
danh giad dugc tdc dong ctuia tham phu téi kha
nang xuét hién 1d, ngdp lut cua TP. Cao Bing
bang cac phuong phap khoa hoc, dinh luong.
Nhém nghién ciu da dé xuat kich ban mo
phong, tinh toan dong chay 10 trén luu vuc theo
kich ban thay doi tham pha tir nhom 1 (dat
rimg), nhom 2 (dat trong, chua trong trot),
nhom 3 (dt trong trot, ngap nudc) sang nhom
4 (dat xay dung). Két qua cho thay tong dién
tich ngap trén toan thanh phd ting 27,4 ha, dong
thoi gia ting khoang 20% dién tich thanh ph
s& nam & d6 ngap sau 16n hon 2m c6 thé gay ra
thiét hai cho nguoi va tai san. Ngoai ra phuong
Hop Giang la phuong co ti 1€ dién tich ngép trén

TAI LIEU THAM KHAO

dién tich tu nhién cao nhat véi khoang 74,72%
dién tich cua phuong nay s€ bi ngap lut.

Két qua nghién ciru ciing duge thé hién dudi
dang ban do ngap lut voi hinh anh truc quan
gilip cdc nha quan 1y va ngudi dan dé dang nhan
biét, qua d6 s& gdp phan hd tro xdy dung dugc
céc giai phap va ké hoach tmg phé véi 1ii, ngap
lut trén dia ban thanh phé Cao Bﬁng.

Loi cam on: Nghién ctru nay 1a mot phan két
qua nghién ctru ctia dé tai nghién ctru khoa hoc
va phat trién cong nghé cip Qudc gia: Nghién
clru danh gia rui ro 18, ngap lut va dé xuét cac
giai phap phong tranh, thich rng cho cac khu
vuc tap trung déng dan cu, d6 thi ving mién nai
Bic B, mi sb KC08.26/16-20.

[1] UBND thanh ph6 Cao Bang, "Bao cao Kinh t&-X4 hoi," 2018.
[2] UBND thanh phd Cao Bang, "Quy hoach Thuy loi tinh Cao Bang giai doan 2016-2025 va
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