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UNG DUNG CONG NGHE VIEN THAM XAY DUNG BAN PO NGAP LUT
CHO KHU VU'C SONG BUI TRONG TRAN LU LICH SU 2018

Nguyén Thé Toan', Trin Kim Chiu %, Dwong Thanh Tam %, Nguyén Ha Linh’

Tém tit: Bai bdo trinh bay két qua nghién ciru xdy dung ban d6 ngdp lut tir anh vién tham chi dong
Sentinel 1. Duwa trén nguyén 1y so sanh 2 anh vién tham trude khi ngdp va khi dang ngdp, nghién ciru
tién hanh xdc dinh viing ngdp cho khu viee séng Bui vmg véi trdn I lich sir thang 7 nam 2018. Nghién
cieu dd dwa ra phuong phdp méi dé danh gia mire dg ngdp lut mét cach nhanh chéng, mién phi, khéng
phu thuéc vao cde diéu kién thoi tiét. Véi dé phdn gidi chi tiét, két qua ciia phwong phdp khd phit hop
véi tinh hinh thiee té trén khu viee nghién citu. Cdac huyén Chwong My va Quéc Oai ¢é mire do ngdp lut

16m nhat véi mire @6 ngdp lan heot la 12.94 va 11.1 kn’.

Tir khoa: Sentinel 1, ban d6 ngap lut, S6ng Bui.

1. PAT VAN PE

Trong nhitng nim gan dy, ban d6 ngip lut
ngay cang tr¢ thanh mot cong cu hiru hi€u trong
van dé danh gia tac dong cua 1ii lut v6i ngudi dan.
Vi ban d6 ngap lut dua cho chiing ta mot cai nhin
trgc quan vé pham vi va myc do ngap. Hién nay
c¢6 nhiéu phuong phap dé xay dung ban dd ngap
lut. Phuong phép phd bién nhat hién nay dang
duogc ap dung & Viét Nam 1a sir dung két hop giira
mo hinh thuy lyc va cac cong cu GIS. Phuong
phap nay dugc thuc hién cach day hon mot thap
ky tur viéc st dung cac mé hinh mdt chiéu vi du
nhu Ding va nnk (2015) hay Nguyén va nnk
(2014). Trong nhirng nim gan ddy cdc mo hinh 1
va 2 chiéu két hop dan duoc sir dung dé thay thé
dé nang cao dd chinh xac cia cac két qua mod
phong. C6 thé ké dén nhu DS va nnk (2018) xay
dung ban d6 ngap lut cho hé thong song Kone -
Ha Thanh bang mé hinh 2 chiéu. Sir dung phuong
phap nay dep lai két qua tot dong thoi ciing s& c6
tinh linh dong trong viéc tinh toan cac kich ban.
Tuy nhién, n6 cling van con nhiéu han ché. Mot
trong nhitng yéu cdu cao ciia phuong phap nay
luong s liéu ddu vao cho mo hinh, doi hoi mat
thoi gian va cong suc dé khao sat ngoai thuc dia,

! Phong Khoa hoc cong nghé - Dai hoc Thuiy loi

* Khoa Thiy Vin & Tai Nguyén Nudc - Pai hoc Thiy loi
* Khoa M6i Truong, Trong Pai hoc Tai nguyén Moi
truong Ha Noi

thu thap va chinh 1y sb liéu. Dé sir dung phuong
phap niy can co chuyén gia c6 kinh nghiém dé
kiém dinh va hiéu chinh mé hinh phu hop. Pac
biét, trong nhitng ving ngép ung do mua ndi dong
thi mo hinh thuy luc hién tai chua giai quyét duoc
mot cach triét dé

Ngay nay, v6i sy phat trién cua cong nghé anh
vién tham da mé ra mot hudng méi trong viée thu
thap, phan tich dit liéu. Anh vién tham c6 kha
ndng thu thdp trén mot pham vi rong va trong
khoang thoi gian dai v6i tan suét 1ap lai 16n. Véi
ngudn anh mién phi duoc cung cap day s& 1a mot
ngudn tai nguyén to 1on. Phuong phap st dung
anh vién tham ciing d dugc nhiéu tic gia trong va
ngoai nudc ung dung trong linh vgc xac dinh
pham vi ngap lut. Alesheikh (2007) da xac dinh
dudng bd bién dua trén viéc tinh toan ra ngudng
khac bi¢t gitra mirc d§ phan xa ¢ dai Green va cac
dai NIR, MIR. Tuy nhién viéc st dung cac anh
quang hoc s& khong thuc hién duge néu troi bi bao
pht may, dic biét trong nhitng thoi diém mua to.
Van dé nay da duoc Tran (2017) khic phuc khi st
dung anh vién tham, loai anh ma cac thong tin thu
nhan duoc khong bi han ché boi may. Pay la cach
tiép can phu hop, tuy nhién cach tiép can nay chua
phan biét nhitng ving nudc tinh sin c6 (séng, hod)
va nhitng ving dat bi ngip nudc. Trong nghién
clru ndy, cic tac gia ciing st dung anh vién thim
chu dong dé tinh toan nhiam loai bo anh hudng cua
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may, Bén canh do, nghién ctru so sanh sy khac
biét giita buc anh liic ngép va luc chua ngap nham
phan bi¢t nhirng vung bi ngdp do mua va nhirng
vung thuong xuyén cd nudec.
2. GIOI THIEU VE VUNG NGHIEN CUU
Khu vuc nghién ctru dugc lua chon 1a khu vyc
Séng Bui bao gdm ca cac phu luu chay qua céac
huyén, Ba Vi, Son T4y, Thach Thét, Qubc Oai,
Chuong My va mot phan nh6 huyén Luong Son.
Séng Bui bat ngudn tir huyén Lwong Son tinh
Hoa Binh, c6 chiéu dai khoang 40km, doan
thuong lwu dai 20km Dau tién song chay theo
huéng Tay Bic — Pong Nam, khi dén xa Tan
Vinh thi nhap v6i subi Bu (bit ngudn tir xa
Truong Son), dong séng d6i hudng chay quanh
co, udn khiic theo huéng Ty — Pong cho dén hét
dia phan huyén. va cudi cing nhap vao song Day
tai Ba Tha. Song Bui mang tinh chit mot con
song gia, thung liing rong, ddy bang, d6 déc nho,
c6 kha nang tich nudc.
Khu vwe nghién cru ¢_
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Hinh 1. Vi tri khu vuc song Bui

V& dic trung khi twong, thiy van day 1a khu
vuc ¢6 lugng mua 16n két hop v6i dia hinh dbc

dan dén nude tap trung nhanh vé ving ha du gay
ngap Gng 16n. Pién hinh tran 1ii nim 2018, theo
sO liéu quan tric mua tir Trung tdm du bao Khi
tuong Thay vian Trung wong tong luong mua tir
ngay 14-22/7trén khu vuc khoang 597mm lam
cho muc nudc trén song Bui tai Yén Duyét
trong 1én muc 7.36m, gay ngap ung cho khoang
2.200ha thudc cac xa Hoang Van Thy, Nam
Phuong Tién, Tan Tién.

3. CONG CU VA PHUONG PHAP
NGHIEN CUU

3.1. Cong cu tinh toan

Sentinel 1a tén ciia mdt loat cac v¢ tinh quan sat
trai dat thuoc Chuong trinh Copernicus cta Co
quan Khoéng gian Chau Au (ESA). Cac vé tinh
duoc dat tén tr Sentinel-1 td1 Sentinel-6 co cac
thiét bi thu nhan quan sat dat lién, dai duong va
khi quyén. Sentinel-1A 1 vé tinh ddu tién trong
loat cac v¢ tinh thudc chuong trinh Copernicus, da
duogc 1én quy dao ngay 3/4/2014; con Sentinel-1B
— da dugc phong ngay 26/4/2014. Sentinel-1 c6
nhiém vu cung cép anh vé tinh lién tuc moi thoi
tiét, ca ngay va dém. V@ tinh Sentinel-1 cung cép
do tin cay cao, cai thién thoi gian xem lai, d bao
phu dia Iy va phé bién dit liéu nhanh chong dé hd
trg cac rng dung hoat dong trong linh vuc uvu tién
gidm sat bién, giam sat dat lién. Pay 1a tu liéu
vién thAm méi va c6 do phan gidi khong gian chi
tiét 10m. Pac diém tu liéu vién tham siéu cao tin
cho phép xac dinh dugc dac tinh bé mit cua doi
tuong, do am, d6 dan dién... dua vao nang luong
phan xa ngugc thu nhan dugc tai dau do.

Hinh 2. Vé tinh sentinel 14
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Trong nghién ctru nay dit liéu st dung dugc li¢t ké trong bang dudi day

Béang 1. Dir li€u danh thu thip phuc vu nghién ciru

sr | B0 | ren ann Thol —diem | 514 ong
vue chyp
SIA_IW_GRDH_1SDV_20180710T225045 _ o
L | Song | 20180710T225110 022738 0276E0 0B 10/07/2018 | Trute khi ngap
Bii | SIA IW GRDH_ISDV 20180722T225046 )
2 20180722T225111 022913 027C51_6953 22/07/2018 | Dang ngap

3.2. So @b tiép cén tinh toin

Nguyén tic cua anh vién tham Sentinel mot 1a
su dung nguyén ly tan xa ngugc. V¢ tinh s€ phat
tin hiéu dén cac dbi tugng va thu nhan lai céc tinh
hiéu phan xa tir cac ddi twong. Ung véi cac ddi
tuong c¢6 bé mit go ghé khac nhau, mirc do tan xa
nguoc s€ khac nhau. Dbi voi mat tiép xUc cang ng
ghé thi mirc d6 phan xa cang 16n, do trong anh
vién tham s& thé hién mau cang sang. D6i voi mat
nude ¢ bé mit phang nhin véi mic d6 phan xa
rat nho do vay trong anh vién tham nhitng khu vuc
nay s€ c6 mau tdi. Tuy nhi€n mot s6 khu vuc bi
khuit, mot hodc mot sé bé mit c6 tinh chat dic
biét cling duogc thé hién b?mg cac mau toi. Do vay
2 buc anh khu vuc nghién ctru lic ngdp va chua
ngdp dugc so sanh vdi nhau dé tim ra sy khac biét.
Nhitng vung bi ngdp la nhitng vung c6 sy khac
biét ro rét & murc do tan xa nguoc.

Nghién ctru dugce tién hanh dya trén so dd khéi
nhu hinh duéi ddy. Trong budc dau tién, 2 anh
vién tham dugc lua chon dé tinh toan nén c6 thoi
gian chup gin nhau dé dam bao do phan xa nguoc
ctia cac ddi tuong bé mit trong 2 birc anh tuong
dbi déng nhat. Anh vién tham sau khi duoc thu
thap vé dugc cit tap trung vao khu vuc nghién ctru
nhim ting toc do tinh toan cua anh.

Trong budc tiép theo, gia tri & mdi diém anh
duoc hiéu chinh. Do anh Sentinel mic d6 1 chua
dugc mdc dinh hiéu chinh. Muc tiéu cua hiéu
chinh SAR 13 cung cip cung cép gia tri phan xa
nguge o tir gia tri DN thu nhan dugc ¢ dau do
cho tung pixcel.

Viéc nin chinh anh cho dung hé quy dugc tién
hanh trong budc thir 3. Trong budc nay, mot sb
anh hudng cua dia hinh va do nghiéng cua cam
bién vé tinh, dan dén su bién dang trong cac hinh

anh chinh stra dia hinh nhim bu dép cho nhiing
bién dang nay dé viéc biéu dién hinh hoc cua hinh
anh s& cang gan véi thé gidi thuc hon.

Sau khi tién hanh nan chinh dnh, 2 birc anh khi
ngap va trudc khi ngip duong tong hop so sanh
ting vi tri dé xem xét sy khac biét. Nhu da miéu
ta & trén, nhitng khu vyc bi ngap lut mic d6 phan
xa ngugc s& giam di rat nhiéu so voi trude khi
ngap. Dua trén sy khac biét gitra 2 thoi diém, mot
ngudng khac bi¢t dugc xac dinh dé phan biét
nhiing vung bi ngdp nudc.

DOWNLOAD ANH
Lyachon 2 dnh: khi chuea ngdp wt ngdp niing

Cdt dnh gicm bt khii hegmg tink todn, xik b dnk nhank hon

HIEU CHINH ANH
Chuyén 351 sang gid tri DN (Digital Number)

NAN cHINH ANH
Nén chink Igi dja kink, gdn tpa df cho bic dnk

XU'LY VUNG NGAP
Tinh todn sy khdc bigt
Chom ngwing 84 xdc dink ki vec ngdp

XAYDUNG BANBO NGAP
Béng ciing nghi GISxlly diyng bin &8 ngp bt

Hinh 3. So do tiép cin

4. KET QUA VA THAO LUAN

Hai anh vién tham khu vuc song Bui trudc va
trong khi ngdp nang trong thang 7 nam 2018 dugc
thé hién nhu trong hinh dudi day. Hinh bén trai
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thé hién thoi diém trude tran 1d lich si, trong khi
hinh bén phai thé hién thoi diém ngap lut 16n
trong tran 1{i. C6 thé nhin thy ¢ hinh anh ngay 28
thang 7 c6 nhiéu ving den hon so v&i bl anh

ngay 10 thang 7. Nguyén nhan l1a do nhiing viung
ngdp nudc s€ [am giam d6 phan xa nguoc tai khu
vuc d6 lam cho vung bi den nhiéu hon.

Hinh 4. Hinh anh khu vuc Song Bui truoc va trong tran li lich sw

Tién hanh tinh toan sy khac biét cta céc buc
anh dé tién hanh xac dinh ngudng phan biét.
Biang phuong phap chon miu, 200 vi tri dai dién
duogc chon phan bd déu trén khu vuc dé xac dinh
ngudng khac biét. Hinh 5 thé hién 1 vi du chi
tiét mot khu vuc nho vdi hinh phia trai (5a) 1a

hinh chua ngdp va hinh phia phai 5b 1a hinh da
ngap. Cac vi tri dac trung duoc thé hién bé'mg
cac diém do. Dua trén gia tri cac diém nay, gia
tri ngudng khac biét dB dugc lya chon trong
hop ndy 1a Ags = -6. Trong d6 dB = 10*log(c").

Hinh 5. Hinh anh nu6c ngdp st bo dé ngodi thuec té va trong tinh todn

Thuc té nhiéu doan dé Ta Bui dd & mirc bao
dong. Thanh phé Ha Noi phai dung bao cat dé
bao vé mbt sb doan dé ta Bui nhu hinh 6a. Dua
vao diéu kién thuc té do, gid tri ngudng duogc
xac lap dé muc khu vuc ngap lut bi gidi han bdi
tuyén dé nhu hinh 6b. Trong hinh 6b ving mau

d6 thé hién ving bi ngap. Vung nay bam sat véi
tuyén dé (dudng mau tring) trong hinh. Két qua
vung ngdp cling dugc kiém tra tai mot s vi tri
khac cho thdy ving ngip c6 hinh dang kha hop
1y v&i thyc té. Hinh 7 thé hién hinh anh mét khu
vuc bi ngdp trong thuc té. Nhan théy vung bi
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ngap c6 hinh dang twong déng voi thuc té khi
bam sat v&i bo rudng. Tuyén duong cat chéo

phia dudi goc phai trong tinh todn ciing khong
bi ngép.

o e

b

Hinh 7. Hinh anh ving ngdp khép véi thuc té

Ban d6 ngap lut duoc thé hién nhu hinh 8. Véi
cach lam trén nhitng khu vuc ngdp lut dugc xac
dinh s& khong bao gdm nhitng ving ngip nudc
thudng xuyén nhu ao hd song sudi. Pay 1a mot uvu
diém ndi bat cua phuong phap, do vay khi tinh
toan dién tich ngdp lut s€ cho con s6 sat voi thuc
té hon. Bén canh do, nhiing khu vuc ngap tng do
mua ndi dong ciing duoc thé hién (cac ving do
nam cach xa céc con song). Py chinh 1a loi thé
cua phuong phap dugc st dung so vdi phuong
phap mo hinh toan.

Bén canh viéc xac dinh vung ngép, nghién ctru

con tién hanh tinh toan dién tich ngép tmg véi cac
don vi hanh chinh. Pay 1a 1a thong tin so bd
nhung rat hitu ich trong viéc danh gia thiét hai &
giai doan ban dau. Két qua tinh toan cac xi ngap
duoc thé hién nhu bang 2. Két qua ctia nghién ctru
cho thiy cac huyén Chuong My va Qudc Oai ¢o
murc 6 ngap 16n nhét. Piu nay ciing phu hop véi
thue t& khi khu vuc nay c6 dia hinh tuong ddi
thap, trong khi d6 dé hiru song Bui di bi tran.
Ving ngdp tinh toan ciing cha yéu ndm phia hitu
song Bui huyén Luong Son, mic du nim kha xa
song Bui tuy nhién ciing bi anh huong do ngap lut.
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Ban db ngap lut khu vie nghién ctru

Biang 2. Thong ké dién tich ngip theo don vi

hanh chinh khu vy song Bui

Tinh Huyén Dién tich ngip {(km®)
Ba Vi 346
Chuong My 1294
Euong Son .16
HaNé  Phie The 1.64
Quie Oal 1110
Son Tay 4.39
Tlach That &.60
Tong 40.31
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Hinh 8. Ban d6 ngdp lut khu vuec séng
Bui trong tran lii lich sw

Chu giai
—— Bubmg giao théng
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5. KET LUAN

Nghién ctru da trinh bay mdt phuong phap
xac dinh ving ngap tr anh vién tham cha dong
Sentinel 1. Dya trén nguyén 1y so sanh muc do
phan xa nguoc cua birc anh trudc va sau tran 1
dé tién hanh x4c dinh ngudng dé phan biét ving
bi ngap. Phuong phap cho két qua nhanh véi
ngudn dir liéu mién phi hoan toan. Bén canh d6
phuong phap con thé hién nhiéu wu diém vuogt
troi so vdi cac phuong phap khac. Véi ngudng
lya chon Ag = -6, cho théy muc do ngap lut
twong d6i phu hop voi thue té. Nghién ctru 1 co

TAI LIEU THAM KHAO

s& dé ap dung cho céac vung khac.

Han ché ctia nghién ctru d6 1a viéc khong co sb
lidu diéu tra thuc dia dé kiém nghiém két qua tinh
toan. D& khic phuc diéu nay nghién ctru di so
sanh v&i mot sd vi tri dién hinh dé danh gia mic
d6 hop 1y. Pé nang cao do tin cdy cho két qua tinh
toan can c6 nhitng sb liéu diéu tra tryc tiép ngoai
thuc dia, cong viéc nay hoan toan cé thé tién hanh
trong cac nghién ctru twong lai. Mot nhuoc diém
nita cua phuong phap 1a chu ky chup cua anh
Sentinel 1 1a 12 ngay, do vay doi khi khong tim
dugc btrc anh khi dang c6 1 xay ra.
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Abstract:
MAPPING EXTENT OF FLOODED AREAS USING REMOTE SENSING
A CASE STUDY FOR BUI RIVER IN THE HISTORICAL FLOOD IN 2018

The paper presents the results of the inundation mapping from the Sentinel 1. Based on the principle of
comparing two remote sensing images before and during the flood event, the study extracts flooded area
in the historical flood in July 2018. The new approach to assess flood area was shown in ressearch with
many advantages: quickly, free of charge and independent of weather conditions. With detailed
resolution, the results of the method are quite consistent with the actual situation in the study area.
Chuong My and Quoc Oai districts have the largest flooding area with 12.94 and 11.1 km2,
respectively.

Keywords: Sentinel 1, remote sensing images, inundation mapping, historical flood.
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