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Tém tit: Luu vuc song Bui 1a mot trong nhitng ving phat trién kinh té trong diém cua thi
d6 Ha Noi, tuy nhién luu vyuc nay lai thuong xuyén xay ra ngap Gng. Bai bao trinh bay két
qua nghién ciru da str dung mé hinh MIKE FLOOD két hop v&i phan mém ArcGIS dé danh
gia dién bién ngap lut va xay dung ban dd ngép lut, ing cho luu vuc song Bui va ving phu
can theo céc kich ban. Nghién ctru da tinh toan bang mé hinh thiyy luc 1d 1 chiéu va 2 chiéu
trén cac song va ving ngap trong khu vuc nghién ctru v6i cac kich ban tan suat mua, i 1%,
2%, 5%, 10%. Két qua tinh toan dugc stir dung dé xay dung ban dd ngdp lut turong tng vi
cac kich ban tan suét cho luu vuc song Bui va ving phy can. San pham ctia nghién ctru cd
thé duogc 4p dung gitp cac co quan quan ly chuédn bi cling nhu tmg pho giam thiéu thiét hai
khi c6 1i lut xay ra trén dia ban.

Tir khéa: Song Bui; Ban db ngap lut; MIKE11; MIKE21.

1. Gi6i thi¢u

Viét Nam 13 mot trong nhitng nuéc chiu anh hudng ning né cua bién ddi khi hau
(BDKH). Nhimng bién d6i nay duoc gay ra do qua trinh dong lyc cua trai dat, birc xa mat troi
va mot phan hoat dong cua con nguoi. Trong diéu kién phirc tap cia BDKH toan cau, loai
hinh thién tai ty nhién c6 ngudn gdc khi tugng thity van dic biét 1a tai bién 1ii lut 1a mot loai
hinh thién tai xdy ra & mtrc d0 va cuong do ngay cang manh hon, gay ra nhirng thi¢t hai nang
né cho ccon nguoi va moi truong. Thién tai 1a lut tre thanh mdi de doa thuong xuyén déi véi
san xuat va doi song. Nhirng moi de doa nay ngay cang tr¢ 1én nghiém trong hon khi mat do
dan s tang 1én va céac hoat dong kinh té xa hoi ngay cang phat trién.

Viéc nghién ctru tong thé danh gia tic dong ciing nhu nhing thiét hai cia mua i gay ra
v6i doi sdng kinh té x4 hoi luu vue séng Day noi chung va luu vuc song Bui va phu can noi
rleng [l 2], tir 6 co nhimg phuong phap ng pho6 voi mua lu trong twong lai dang dat ra rat
cap thiét. Trén thé gidi, trong nhimg nim gan dy di c6 nhiing thay doi cin ban trong quan
diém va phuong thirc img pho voi thién tai n6i chung va vai 1a lut noi riéng. Thé gioi dang
chuyén dan tir phuwong thirc phong chdng sang thich (mg. Mot trong nhimg khai niém dugc
nhiéu nudc ap dung hién nay 1a “Room for rivers”. O Viét Nam, nghién ctru vé 1ii va ngép lut
da dugc quan tdm nhiing nam gan déy, dic biét 1a st dung nhiing céng nghé méi nhu vién
tham va mua vé tinh [3-4]. Pic biét 1a cac nghién ctru vé xdy dung ban d6 ngap lut tir d6 dé
xuét cac giai phap cho van dé ngap lut va nghién ciru xay dung ban d6 ngéap lut nhu 1a mot
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cong cu hd tro cong tac tmg pho véi thién tai da duoc trién khai & nhiéu ving ¢ Viét Nam [5-
12].

Céc phuong an giai quyét trinh trang ngp lut dwa ra hau hét tip trung vao chinh tri dong
chay bang viéc xay dung cac cong trinh. Ngay tai thu d6 Ha Noi, trén dia ban tip trung dong
dan cu thudc cac huyén Chuong My, Quédc Oai lai thuong xuyén xay ra tinh trang ngép lut
lam anh huong t61 doi song dan sinh kinh té va bo mat cta thi d6. Du hay xay ra ngap lut
nhung dén nay chua c6 nghién ctru cu thé nao duogc ap dung cho luu vuc nay. Nhitng nim gan
day, thanh ph Ha Noi ciing dd quan tim dén tinh trang ngap lut dén dia ban nhung cac giai
phap chi dang & quy mé cuc bo nhu viée 1én dé & mot sd vi tri trén tuyén dé Ta Hitu Bui, cac
giai phap chwa mang lai hiéu qua r6 rét.

Dé danh gia rui ro ngap lut d6i véi luu vye song Bui va vang phu can, nghién ciru nay s&
{rmg dung m6 hinh thuy luc 14 bd phan mém ho MIKE gébm MIKE 11, MIKE 21FM va MIKE
FLOOD dé nghién ctru dong chay lii trén cac song Tich, Bui, Pay, Thanh Ha, song Con, két
hop v6i phan mém ArcGIS xay dung ban d6 ngap lut, danh gia nguy co ngap lut cho luu vue.
Ngoai két qua ban d6 ngap lut, bd cong cu md hinh thity luc ¢6 thé ban giao cho cac s ban
nganh c6 chuyén moén sir dung cho viéc dy bao 1t sém cho luu vuc.

2. S0 liéu sir dung va phwong phap nghién ciru

2.1. Pham vi nghién ciru

Luu vuc song Bui va viing phu can (bao gdm séng Tich, song Day) ¢ dién tich luu vuc
1a khoang 1.726 km?, duogc gii han boi song Pa song Hong & phia Bic, song Day & phia
bong va phia Nam, phla Tay la duwong phan luu véi luu vuc song Hoang Long (Hinh 1).

BAN DO BIA GIOT HANH CHINH LUU VUC SONG BUI <7 s
VA VUNG PHU CAN
TY LE 1: 200 000

T.HOA BINH

CHU GIAT

BT by e s = -l

Hinh 1. Ban d6 luu vuc song Bui va phu can.
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V& pham vi hanh chinh luu vuc séng Bui va ving phu cén bao gdm cac huyén, thi sau:
Ba Vi, Son Tay, Phuc Tho, Thach That, Quc Oai, Chuong My, My Birc (Ha Noi) va huyén
Luong Son (Hoa Binh), trong do, khu vuc chiu ngép lut, ing nghiém trong 1a phia hiru Bui
ctua huyén Chuong My va hiru Tich cua Qudc Oai, bao gdbm cac xa Thuy Xuan Tién, Thanh
Binh, T4n Tién, Nam Phwong Tién, Hiru Vin, Hoang Van Thy, My Luong, Tran Phu, Hong
Phong va Dong Lac (Chuong My), Dong Yén (Quoc Oai).

Vén d& ngap 1 trén luu vire song Bui 13 vin dé phirc tap vira c6 nguyén nhan I trén song
16n tran vao trong dong, vira ¢6 nguyén nhan tu 1a nai (1t rung ngang) chay tran qua luu vyc,
vira phai nghién ctru viée chuyen 10 tir song Hong vao song Pay. Hé thong dé diéu trén luu
vuc song Tich, song Bui bao gdm cac tuyén Hiru Day ngan 1u tir song bay, Ta Tich, Huru
Tich ngan 1 song Tich, Ta Bui, Hiru Bui va cac tuyén dé cta cac subi ndi déng ving hitu Bui
ngan Iii song Bui. Nhin chung hé théng dé trén dia ban kha hoan chinh, dam bao phong chéng
1ii. Toan bd ving nghién ctru thude 4 huyén, thi c6 tong sd 68 cong dudi dé trong do: 45 cong
dudi dé Ta Tich, 6 cong dudi dé Hiru Tich, 10 cong dudi dé Ta Bui, 7 cong dudi dé Hiru Bui.

Ngoai ra trén dia ban luu vuc con c6 hang chuc tram bom tiéu 16n nhé véi quy mo cong
suat may bom tir 1.000+8.400 m%h. Trong nhimg nim 2008, 2017 va 2018 mua 16n da gay
ngap lut nghiém trong trén dia ban, udc tinh thiét hai hang nghin ty dong (Hinh 2). Tinh trang
ngap sau, kéo dai thuong xay ra tai mot s6 xa phia ta Bui thugc huyén Chwong My nhu Thiy
Xuan Tién va Nam Phuong Tién.

(@)

Hinh 2. Ngap lut luu vuc sdng Bui: (a) nam 2017; (b) ndm 2018.
2.2. Thiét Idp mé hinh thity lwc tinh todn ngdp lut

2.2.1. Thiét 1ap m6 hinh thay lyc 1 chiéu MIKE11

B6 mo hinh thuy lyc MIKE dugc xay dung va phat trién boi Vién Thuy luc BDan Mach
(DHI), du nhap va ap dung thir nghiém cho mot sd luu vuc séng caa Viét Nam trong khudn
khé cua du 4n Tang cuong niang luc cho cac Vién nganh nuéc do DANIDA tai trg. M6 hinh
MIKE 11 1a mot phan mém k¥ thuat chuyén dung do Vién Thuy Iyc Dan Mach (DHI) xay
dung va phat trién trong khoang 20 nam tré lai day, duoc tng dung dé mé phong ché do thuy
luc, chét lugng nude va van chuyén bun cat ving cira séng, trong song, hé thong tudi, kénh
dan va cac hé thong dan nude khac [13].

Xay dung mé hinh thuy lyc 1 chiéu MIKE 11 cho luu vyc nghién ciru voi viée thiét 1ap
cac thong s6 k¥ thuat nhu sau:

a) Thiét 1ap so do mang song

Mang song: Mang song duoc dua vao tinh toan dugc thé hién trén hinh 2.
+ Séng Hong: Tir tram thily van Son T4y dén tram thuy vian Ha Noi dai: 45,283 km.
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+ Séng Pubng: Tir ngd ba Hong—Pudng dén tram thiy vin Thuong Cat dai 3,625 km.

+ Kénh Cam DPinh-Hiép Thuan tir cbng Cam Dinh dén Pap Day dai 13,64 km

+ Toan bo song Pay: tir sau nga ba Dap P4y dén tram thuy vin Pha Ly, dai 124,396 km.

+ Song Tich: tir Lwong Phu (vi tri giap v6i song Da) dén cira ra nhap luu vao séng Bui tai
cau Tan Trugng dai 96,576 km.

+ S6ng Bui: tir Cau Tan Truong dén cir ra nhap luu vao séng Pay tai Ba Tha dai 25,096
km.

+ S6ng Con: bat dau tir cau Pong Chiii (thi trin Lwong Son) dén nhap luu vao song Bui
tai Xuan Mai dai 14,329 km.

+ Song Thanh Ha: tir Quan Son dén cira ra nhap luu vao song Pay tai cau Hoi X4, dai
13,635 km.

Ngoai ra con cac cac nhanh kénh: séng Bén Go, sudi Cau Tay, kénh An M.
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Hinh 2. So d6 mang sdng tinh toan.

Bang 1. Tong hop mang song tinh toan.

TT  Ténséng  Chiéu dai (km) Piém diu Piém cudi
1 Séng Tich 96,576 Ha luu céng Luong Phu ?ﬂfgﬂg‘“ vao song Bui tal Cau Tan
2 Song Bui 25,096 Ceflu Tan Truong Nhép luu vao song Day tai Ba Tha
3 Song Con 14,329 Cau Pong Chiii Nhép luu vao song Bui
4 Sbng Hong 45,283 TV Son Tay TTV. Ha Noi
Sﬁng ~ A X .
5 Puéng 3,625 Ngé ba Hong Pudng TTV. Thugng Cét
6  Song Day 124,396 Ha luu dap Day TTV. Phu Ly
Kénh Cam Ngd 3 séng Hong va Cam .z . . .
7 Binh 13,64 Pinh biém dau song Day ’
8  Thanh Ha 13,625 H& Quan Son Nhap luu vao song Déy tai Boc Tin
— My buc .
9 BénGo 7.72 HS Vin Son mﬁﬁ luu vao sbng Bui tai cau Yén
10  ChuTay 8,41 H& Déng Suong Nhép luu vao séng Bui tai cau Thuan

Luong
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b) Thiét 1ap thong sé cong trinh

Trong pham vi vung nghién ctru va trong m6 hinh mét chiéu Mike 11, chung t6i thiét lap
va dua vao hai cong trinh kiém soat dau mdi bao gdm cong Cam Dinh va Hiép Thuan.

Bing 2. Bang thong s cong trinh mé phong.
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Hinh 4. M6 phong cbng trinh trong mé hinh Mikell.

C) Thiét 1ap tai liéu dia hinh tinh todn cép nhat s6 liéu mat cét ngang

Tai liéu dia hinh duoc thira ké trong du an Quy hoach phong chéng 1ii va quy hoach dé
diéu hé théng song Héng, Théi Binh [14], ngoai ra con cdp nhat dia hinh nam 2019, 2020.

Chi tiét cac song chinh, song nhanh dua vao mang so dd tinh toan thuy lyc nhu sau:

- Song Héng: tur tram thiy van Son Tay dén tram thuy van Ha N1 sir dung 36 mat cat
ngang tir mt cit 46 dén mat cat 86 do Tong cuc Phong, Chdng Thién Tai do nam 2019.

- Sdng Tich: T Vat Lai dén cau Tan Truong, sir dung 47 mat cit ngang do Cuc Pé diéu
va Phong chéng lut bao do nim 2009 va 30 mat cit do dé tai do nam 2020.

- Song Bui: Str dung 25 mit cit do dé tai nam 2020.

- Song Pay: St dung 85 mit cat ngang do Cuc Pé diéu va Phong chong lut bio do nam
2011.

- Kénh Cam DPinh: st dung 18 mat cit do Cuc DPé diéu va Phong chéng lut bdo do nam
2011.

- Song Thanh Ha: Str dung 17 mat cit do Vién Quy hoach Thuy lgi do nam 2009.

- Cap nhat cac mit kénh do dé tai do ndm 2020: Séng Con (15 mit cit), song Bén Go (6
mit cat), sudi Cau Tay (8 mit cit), kénh An My (16 mit cat).

d) Thiét lap diéu kién bién ctia mo hinh
Téng cong mo hinh MIKE 11 duogc thiét lap c6 5 bién trén, cac bié€n doc truc song va 3
bién dudi. Cac bién dugc tinh toan thiuy van va dugc thiét 1ap vao mo hinh MIKE 11. Céac

bién dugc tinh toan thuy van cho dg,mg 11~,1 cac nam 2018, 2020 phuc vu hi€u chinh kiém dinh
va dang 1i nam 2008 ng véi céc tan suat 1%, 2%, 5%, 10% phuc vu mé phdng.
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Bang 3. Mua dién 5 ngay max theo 5 tram tmg v6i mot s6 naim mé phong.

STT Nim X5max (mm) Tan suat (%)
1 2008 514,8 1,2
2 2017 259,9 33,2
3 2018 306,0 19,7
4 2020 121,2 94
|;AN‘!)(S PHAN TIEU LUU VUC MO HINH l\llKl;; :\-\,\I h
TY LE 1: 300 000 “gﬁ,
% :r 2.5
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Hinh 3. Phan chia tiéu luu vuc md hinh MIKE NAM.

- Bién trén mo hinh thuy lyc: 1a qua trinh luu lugng theo thoi gian Q = f{(t) tai vi tri diém
dau ciia doan song tinh toan véi mang song tinh toan da duoc xac dinh nhu & trén ta ¢ bién
trén cia mo hinh thity Iyc tai cac vi tri nhu sau: Quan Son trén séng Thanh Ha; Cau Dong
Chiii trén séng Con; hd Vian Son trén kénh Bén Go va hé Pong Suong trén sudi Cau Tay.

- Bién doc song ctia mo6 hinh thuy lyc: 1a cac duong qua trinh luu lugng Q = f(t) gia nhép
khu gitra duoc tinh toan bang mo hinh thuy vin (md hinh NAM) (Hinh 5).

- Bién dudi cia mo hinh thuy lyc: 1a qua trinh myc nudce theo thoi gian Z = f(t) tai tram
thily van Phu Ly trén song Day.

e) Thiét 1ap diéu kién ban dau

Can xéac dinh mit nude ban dau cho MIKE11, diéu kién nay khong anh hudéng dén két
qua tinh toan sau nay khi thoi gian mé phong di dai. Muc nudce ban dau voi muyc dich 1am
tron tru mo6 hinh. Trong tinh todn cao d mat nudc ban dau léy la héng s6 v6i muc nudc, luu
lwong ban dau duoc liy 12 0.
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Khi chay mé hinh thi s& chay Parameter truéc dé 1iy diéu kién chay cho file host. Thi khi
d6 myuc nudce ban dau s€ duogc lay theo file Parameter.

f) Thiét 1ap thong sb thuy luc

D6 nham ctia day song: Do nham day song 13 thong sb thity luc quan trong trong mé hinh
MIKE 11. B9 nham cua day song phu thudc vao mirc do g6 ghé cua day song, dac tinh vé vt
ly cac hat cua day song. D6 nham cta day song la thong s6 khong thé do dac duogc, ma chi co
thé x4c dinh théng qua qua trinh hiéu chinh mé hinh.

2.2.2. M6 hinh thuy luc 2 chiéu MIKE21

MIKE 21 FM 1a mét mé hinh hai chiéu tng dung cho cac khu vuc cira song, ving ngap
1&, vang ven bién va ngoai khoi, dugc phat trién boi Vién thay lyc Pan Mach (Denmark
Hydraulic Institute). “FM” 1a viét tat cua tir “flexible mesh” (nghia 1a luéi linh hoat), day
chinh 1a dac diém ndi bat va khac biét cia mo hinh nay véi nhitng mé hinh hai chiéu khac vé
viéc tao luai tinh toan ma thuong la ludi chir nhat hoac ludi cong [15].

a) Xay dung ludi 2 chiéu

Mién tinh thaty Iyc hai chiéu duoc xac dinh 13 khu vuc ¢6 kha niang chiu anh hudng 16n
khi ¢6 1d hodc khi xuét hién mua 1én. Tai khu vuc nghién ctru mién tinh nay dugc xac dinh
dura vao két qua phén tich cac tai liéu diéu tra vét 1i1, ban dd dia hinh ty 18 1:5.000, 1:10.000.
Sau khi phan tich, vung tinh toan ngép lut dugc gidi han phia bén hitu song Tich va song Bui.
Tuy nhién, néu xac dinh mién tinh 1a toan bd phan dién tich néi trén thi mé hinh MIKE 21
khong thé mé phong duogc do cac gidi han vé tai nguyén ciing nhu thoi gian tinh toan.

Toan bd mién tinh toan sau khi dugc xac dinh so bd thong qua mé hinh sé do cao toan
cau SRTM, tiép tuc duoc chia thanh cac viing nhé hon dién tich khoang 28.406 ha (Hinh 6).
Dé can bang gitta cac yéu td ké trén viéc thiét lap ludi tinh can dugc xem xet cho ting diéu
kién tinh toan cu thé. Trong nghién ciru nay, viéc thiét 1ap cac thong s6 ctia ludi tinh duge
chia thanh céc loai, voi mat do ludi giam dan tir phia song vao trong dong
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Hinh 4. Lu6i tinh toan viing nghién ciru.
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bac biét ving nghién ctru chinh 1a khu VL_I’C hiru song Bui. Khu vuc dé di qua s€ dugc chia
lu6i day véi dién tich 6 ludi 16n nhat 400 m? khu vuc ven song khong c6 dé€ di qua thi s&
dugc chia ludi 6 dién tich 6 ludi 1on nhét 1. 000 m?, con khu vuc trong dong s€ chia thua hon
dé giam thoi gian tinh toan. Tuong tu, khu vuc huu Tich, noi ¢6 cac dé bdi di qua duoc chia
lu6i véi dién tich 6 ludi 16n nhit 400 m2, con khu vue trong dong s€ duoc chia thua hon. Dién
tich 6 lu6i nho nhat duoc thiét 1ap véi dién tich 88 m2 Cac 6 lu6i duoc chia tr dong bang
phuong phap noi suy. Khi d6 mién tinh dugc chia thanh 79.798 phan tir v6i 41.532 nut ludi
dap Gmg duoc cac yéu cau vé su 6n dinh, do phan giai va thoi gian tinh toan trong mé hinh 2
chiéu (Hinh 6).

b) Bién tap dir liéu vé cao do

Mot bude quan trong trong qua trinh thiét 14p mo hinh hai chiéu 14 can phai thiét 1ap dia
hinh mién tinh. Dt liéu nay 1a co sé dé mé hinh mo phong cac huéng chuyén dong ctia dong
chay ciing nhu cac tuwong tac thuy luc ciia toan bd hé thong.

M0 hinh d3 str dung binh d6 dia hinh chi tiét 1:5.000, 1:10.000 cho khu vyc tinh toan.

¢) Thiét 1ap mo phong cac cong trinh

Trong céc kich ban tinh toan m6 hinh lan luot dua vao cac dé chinh, dé bdi cac duong
qudc 19, tinh 16. Chiéu dai cua cac dé, duong giao thong dung bang doan duge di qua khu vuc
nghién ciru. Cao d6 ciia duong thay doi theo chiéu doc ciia dé, duong.

- Tuyén dé chinh Hiru Bui, cc tuyén dé bdi: Binh Phiic-Ngoc Bai, Phi Son—Phu Bai,
Khoang Ong, G6 Rdm—Viét Yén, Dong Thuong.

- Puodng giao thong: dudng qudc 16 6, 21; dudng Lang Hoa Lac, ...

Cao d9 cac tuyén dé, dudong dugc diéu tra thu thap, cac tuyén duong chuyén thanh file
xyz dé dwa vao mé hinh, khoang cach trung binh giira cac nit 1a 80—100 m. Cac truong hop
tinh toan déu gia thiét voi kich ban dé khong bi v& khi nude tran qua.

Vi tri mot sb myén dé, duong chinh dugc dua vao trong tinh toan dugc thé hién & Hinh
7b. Trong cac kich ban tinh toan mé hinh 1an lugt dua vao cac dudng dé chinh, dé bdi, duong
qudc 16 dé dam bao su 6n dinh va chi tiét cho mé hinh.
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Hinh 5. (a) Ban db sb d6 cao (Bathymetry) khu vuc nghién ctru; (b) Vi tri cic dudng giao thong, dé
(chc niit thé hién cac diém cao do doc duong.

2.2.3. Lién két mo hinh thuy lyc mot chidu va 2 chiéu

Mic dit mé hinh MIKE 11 va MIKE 21 ¢6 nhing vu diém vuot troi trong viéc md phong
dong chay 1 chiéu trong mang lu6i sdng phire tap va 6 thé mé phong 2 chi€u cua dong chay
tran trén be mat dong rudng. Nhung xét riéng ré van c¢6 nhiéu han ché trong mé phdng ngap



Tap chi Khi twong Thity van 2022, 741, 29-41; doi:10.36335/VNJHM.2022(741).29-41 37

lut. Vi vay can phai két ndi gitta MIKE 11 va MIKE 21 dé tao thanh mé hinh MIKE FLOOD.
N6i két mot hodc nhiéu 6 MIKE 21 duoc véi phan cudi cuia mot nhanh MIKE 11 va c6 thé nbi
két v&i du mot nhanh khac dé ra ha du caa mang séng. MIKE FLOOD tao ra béi két ndi mot
ludi MIKE 21 chi tiét vao mot mang MIKE 11 16n [16-17].

Mo hinh MIKE FLOOD dugc st dung trong nhiéu nghién ctru vé mé phong dong chay
1&i gy ra ngép lut, Gng trong nudc cling nhu trén thé gisi [18-20].

Dbi vai cac kich ban tinh toan, khi muc nudc trong long song ctia md hinh MIKE 11
vuot qua cao dd bo song tai mot diém bat ky thi nudc s€ tran vao bai (khu vuc thudc pham vi
tinh toan cua mé hinh MIKE 21). M6 hinh MIKE FLOOD trong nghién ctru nay cac doan
lién két: hitu song Tich, hiru Bui, ta hiru séng Con.

2.3. Xay dung ban do ngdp lut, iing

Dua trén céc két qua tinh toan thuy luc 1 luu vyc sdng Bui va vung phu can véi cac kich
ban trich xudt cac théng tin yéu cau dién ngap, vi tri ngap, do sdu ngap, van toc dong chay...
tr md hinh MIKE FLOOD va duoc s hoa theo dinh dang file phﬁn mém ban dd Arc—Map
thong qua cong cu ndi suy diém Natural Neighbor sau d6 chong 16p 1én cac ban do nén ty 1¢
1:10.000, 1:50.000 theo hé toa d6 WGS84—48N. Cac tri sb tinh toan trong mod hinh duogc tinh
toan cho cac nut ludi vdi cao d6 mit dat ty nhién, cao trinh muc nudce ngap, do sdu muc nude
ngap, van tde dong chay theo thoi doan. Ban dd s& tiép tuc dugc bién tap, chinh sura theo cac
yéu cau k¥ thuat, giao dién thé hién dap Gmg tiéu chuan.

3. Két qua va théo ludn

3.1. Két qua hiéu chinh, kiém dinh va mé phong mé hinh thity lic

Sau khi lién két mé hinh MIKE 11 véi MIKE 21, mb phong mé hinh s& dugc tién hanh.
Két qua nhan dugc tor mo hinh trong nhitng lan chay dau tién dugce so sanh véi tai liéu thue do
tai tram Ba Tha dé x4c dinh xem tinh chinh x4c cta két qud. Trong nhiing nghién ctru ma céc
tai liéu yéu cau day du va chinh xac thi viéc hiéu chinh mé hinh chi can thong qua viéc hiéu
chinh hé s6 Manning. Lya chon thoi gian mé phong 1ii tir 15/07/2018 dén 27/08/2018 (Hinh
8).

Bang 4. Két qua tinh toan muc nudc tran i thang 7-8/2018 (tir 15/7/2018-27/08/2018) hiéu chinh
md hinh Mike Flood.

TT Vi tri Séng MN thue do max (m) MN md phéng (m) Sai 56
1 Ba Tha Pay 6,25 6,251 0,001
7
6 ,—-\
E /!!
; A _.i'. ——Tinh toan
S —=—Thue do
3 i
2 T T 1
14/07 19/07 24/07 29/07

Hinh 8. Muc nuéc tinh toan va thyc do tai tram Ba Th4, hiéu chinh cho ndm 2018.
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~ Trén co so b thong s6 di xéac dinh dugc trong qua trinh tinh toan m6 phong trén 1 thuc
te thang 7-8/2018, nhém nghién clru tién hanh tinh toan kiém dinh mo6 hinh véi tran 1 thuece té
da xay ra thang 11/2008 va 10/2020.

Bang 5. Myc nudc 16n nhit thiue do va mé phong tai cac vi tri tran 1i thang 11/208 (tir 31/10/2008—
10/11/2008), kiém dinh mé hinh Mike Flood.

TT Vi tri Séng MN thwe do max (m) MN md phéng (m) Sai s6
1 BaTha Day 6,341 6,34 0,001

Bang 6. Myc nudc 16n nhat thuc do va mé phong tai cac vi tri tran Ii thang 10/2020 (tir 1/10/2020—
26/10/2020), kiém dinh md hinh Mike Flood.

Hmax (m)

TT Tram Séng _ _ Sai s6 (m)
Thwe do Tinh toén
1 CauDPong Chiii Séng Con 13,389 13,368 -0,021
2 BaTha Day 4 4,001 0,001

Két qua tinh toan mo phong tran 1ii thang 11/2008 va 10/2020 cho thiy sai s6 giita tinh
toan va do dac 1a —0,021+0,001 m. Mét’khéc toan by duong qua trinh myuc nude, luu luong tai
tirng vi tri ¢6 dang duong 1 1én va xuong phu hgp va bam sat véi nhau (Hinh 9).

7 45
—Tinh to4
6 A y inh toan
) . ., ——Thue do
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Hinh 9. Muc nudc tinh toén va thyc do tai tram Ba Th4, kiém dinh: (a) ndim 2008; (b) nam 2020.

3.2. Két qud xdy dwng ban do ngdp lut, iing

Sau khi hiéu chinh, kiém dinh va so sanh céac kich ban bat lgi, nhom nghién ctu chon
duodng qué trinh I nam 2008 dé tién hanh tinh toan cac kich ban tan suét va xac dinh ra dugc
dién tich ngap lut cho cac x4 theo tirng mirc ngap cu thé. Cac kich ban tinh toan 1d tan suét
mua 18 10%, 5%, 2%, 1%. Chi tiét s6 liéu cc ban d6 dugc thé hién trong cac hinh 10-11,
bang 7, két qua ngap lut Ging, so sanh dién tich ngap véi cac kich ban.

Béang 7. Dién tich ngap lut cac huyén trén luu vuc ting vai cac kich ban tinh toan.

Dién tich ngap ung véi cac kich ban tinh toan (ha)

STT Huyén L« ) ; L 4 L &
Tan suat 1% Tan suat 2% Tan suat 5%  Tan suat 10%
1 Quéc Oai 1.556 1.486 1.292 793
2 Chuong My 3.488 3.245 2.500 1.866
3 Luong Son 248 236 151 105
4 Thach That 1.036 938 876 829
5 My DBuc 344 305 29 0

Téng 6.672 6.210 4.847 3.593
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Hinh 10. Ban d6 ngép lut luu vuc song bui kich ban mua 1 (a) tan suét 1%, (b) tan suat 2%, (c) tin

suét 5%, (d) tan suat 10%.
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Hinh 11. So sanh dién tich ngép lut cac xa trén dia ban tng vai cac kich ban tinh toan.

4. Két luén

Luu vuc song Bui va vung phu céan déc biét 1a 2 huyén Quéc Oai, Chuong My 1a vung
dong dan cu va phat trién cong nghi€p ndng nghié€p cua thu d6 Ha Noi lai thuong xuyén xay
ra ngdp ung vi vay rat can thiét phai cé nghién ctru khoa hoc vé€ van dé nay va can phai xay

dung ban dd ngap lut cho luu vuec.
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Mb hinh thuy lyc MIKE FLOOD duoc xay dung trong nghién ctru nham tinh toan mo
phong dong chay lii cho luu vuc, két qua hi¢u chinh va kiém dinh tai c4c vi tri Ba Tha trén
song Pay, dam bao cho viéc tinh todn cac kich ban. Két qua tinh todn céac kich ban tan suét
mua I{ tir mo hinh duoc sir dung két hop voi hé¢ théng co s& dir liéu ArcGIS bién soan ra ban
d6 ngap lut, ung cho vung nghién ctru.

B6 md hinh thuy lyc va ban d nguy co ngdp tng c6 thé duoc sir dung trong viéc canh
béo lii trén dia ban ciing nhu gitp cac co quan chirc ning quan 1y giam thiéu thiét hai khi
ngap, lii xay ra.

Tuy nhién, dé dap tmg viéc canh bao sém, chinh xéc i trén dja ban cling can bd sung cac
tram do mua va myc nudc tu dong. Ngoai ra he théng camera nham thu thap hinh anh ngép la
trén bé mat ciing nén lip dit dé bo sung tai liéu cho cac nghién ciru chi tiét sau nay.

DPong gop cua tac gia: Xay dung y twong nghién ctru: L.V.S., BT.V,, B.T.H,; Xu ly s6 liéu:
N.D.Q., T.T.T.D.; Vi¢ct ban thao bai bao: N.D.Q., T.T.T.D.; Chinh stra bai bao: B.T.H.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cua tap thé tac
gia, chua dugc cong bo ¢ dau, khong duoc sao chép tir nhirng nghién ctru trude day; khong cod
su tranh chap lgi ich trong nhém tac gia.
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Studying on building inundation maps of Bui basin and its
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Abstract: Bui river basin is one of the key economic development areas of Hanoi capital,
however, this basin is often flooded. This paper presents the results of the research that used
the MIKE FLOOD model in combination with ArcGIS software to assess the flood behavior
and build the flood and inundation map for the Bui river basin and its vicinity according to
the scenarios. The study calculated by 1-way and 2-dimensional flood hydraulic model on
rivers and flooded areas in the study area with the scenarios of 1%, 2%, 5%, 10% rain and
flood frequency scenarios. Calculation results are used to build inundation maps
corresponding to frequency scenarios for Bui river basin and its vicinity. The products of the
study can be applied to help management agencies prepare and respond to minimize damage
when floods occur in the area.

Keywords: Bui basin; Inundation map; MIKE11; MIKE21.



