BAI BAO KHOA HOC

CACH TIEP CAN MOI XU LY DU LIEU ANH VIEN THAM
RADAR SENTINEL-1 VAO VIEC XAY DUNG
PUONG PAC TiNH HO CHUA

Nguyén Vii Viét', Nguyén Quéc Hiép®

Tém tit: Bai bdo gidi thiéu cdch tiép cdn méi trong viéc sir dung anh Synthetic Aperture Radar
(SAR) Sentinel-1 vao xdy dung moi dwong ddc tinh hé chira cho cac hé chwa cé va hiéu chinh lai
duong ddc tinh hé chira cho cdc hé da cé dwong dac tinh co dung tich trén mot triéu m’ cia khu
viee Tdy Nguyén. Bai bdo giGi thiéu cac ddc diém tan xa nguoc cia cdc phdn cuc anh radar trén
mét s6 nén ddat khé, dat am va dat ngdp nude; cac bude tién xir Iy danh Sentinel-1, cdc vin dé gap
phdi khi xdy dung thudt todn gidi dodn anh. Két qua nghién ciru ciia bai bdo la tién dé buée dau dé
hoan thién gidi phdp xdy dung dwong ddc tinh hé chika tir anh vé tinh mién phi va mé ra hwéng gidi
quyét méi cho cdc nhu cau nhu thanh 1gp ban do lii, kiém ké tai nguyén nudc.

Tir kho4: Vién tham, Sentinel-1, Hd chura, Puong dic tinh di¢n tich mat ho, Puong dac tinh dung

tich ho.

1. PAT VAN DE

Viét Nam c6 108 luu vuc song véi khoang
3450 song, sudi twong ddi 16n trong d6 co 9 hé
thong séng 16n ¢o dién tich lvu vuc 16n hon
10.000 km?*, gém cac luu vyc song Hong, Thai
Binh, Bing Giang - Ky Cung, M, Ca, Vu Gia -
Thu Bon, Ba, Pong Nai va séng Curu Long.
Tong lugng nuéc miat trung binh hing nim
khoang 830-840 ty n’, trong d6 hon 60% luong
nudc dugc san sinh tr nudc ngoai, chi co
khoéng 310-320 ty m’ duoc san sinh trén lanh
thd Viét Nam. Luong nudce binh quan dau ngu:(n
trén 9.000 m’/nam. Nuédc dudi dat cung c6 tong
trit luong tiém ning khoang 63 ty m’/nam, phan
bb & 26 don vi chira nuéc 16n, nhung tap trung
chu yéu o Déng béng Bic B, Nam Bo va khu
vuc Tay Nguyén.

Vé hd chira, cac luu vuc song c6 dung tich
hd chira 16n gom: séng Hong (khoang 30 ty nr');
song Déng Nai (trén 10 ty n); song S€ San
(gan 3,5 ty m’); song M4, song Ca, song Huong,
song Vii Gia - Thu Bon va song Srépok (co tong
dung tich hd chira tir gin 2 ty m’ dén 3 ty

"Vién KHTL Viét Nam
? Trung tam Céng nghé phan mém Thity loi
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m’).Vai trd ciia cac cong trinh hd chira dé phan
phdi lai dong chay ciia song theo thoi gian va
khong gian cho thich Ung véi nhu cau ding
nude ciia cac nganh kinh té, 1am co so cho viée
quy hoach, st dung tai nguyen nudc hop ly,
dam bao can ddi giira cung Va cau va giam nhe
1ii cho ha luu 13 mot viée 1am can thiét.

Puong dic tinh 1ong hd chira (quan hé Z-F-
W) duoge sir dung trong qua trinhdiéu tiét nudc
trong mua Iii va phian phdi nuéc trong mua
kiét. Theo thong ké gin nhéat ctua Tong cuc
Thiy loi thi Viét Nam c6 khoang 6636 hod
chira trong d6 co khoang 474 hd chua co
duong dic tinh long hd va 6162 hd chira chua
c6 dudng dic tinh long hd. Dé diéu tiét hoic
phan phdi nudc cho cac hd chira chua cé
duong dic tinh 1ong ho, hién tai cac don vi
quan 1y hd dang coi nhu dudng dic tinh 1ong
ho 1a tuyén tinh theo mot duong thang, nghia
1a dya trén myuc nudc chét tng voi dung tich
chét va myc nudc dang binh thudng tng véi
dung tich myc nudc dang binh thuong dé noi
suy ra dung tich nudc cua hd tir s liéu do
muc nudc. V6i cach 1am nay, két qua thuong
c6 sai sb 1a twong ddi 16n nhung van dugc sir
dung dé van hanh hd chua.
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Ngay ca nhitng ho chira da c6 duong dic tinh
1ong ho thi s liéu cling khong con chinh xac do
nhiéu hd dwoc xdy dung tir lau, tinh hinh bodi
ling, x6i 10 lam thay d6i bé mat day hd chia,
nén ciing can phai kiém tra dé hiéu chinh lai.

Chi phi dé do vé& xay dung lai duong dac tinh
hd chira theo phuong phap truyén thong 14 rat
16n,khoang tir 300 dén 400 triéu cho mot hd
chia. Trudc tinh hinhnhu vay, budc cac nha
khoa hoc phai tim ra cach lam méi dé c6 thé xay
dung duong dic tinh 1ong hd chira véi kinh phi
it ton kém, xac dinh nhanh va c6 do tin cay cao
hon. D¢ 1a str dung anh vién thAm mién phi. Bai
viét nay trinh bay nhitng nét co ban vé cach tiép
can s dung anh vién thAm mién phi radar
Sentinel-1 vao xdy dung dudng dic tinh long hd
va két qua ma n6 mang lai.

2. CACH TIEP CAN

Dé xdy dung duong dic tinh long hd chia
can c6 sd liéu myc nudc, s6 lidu dién tich mit
hd va dung tich hd tmg véi muc nude do.
Hudng tiép can ciia nhom nghién ciru 13 st dung
s6 litu muc nuéc hd chia (Z) dwoc cap
nhathang ngay tir cic thiét bi quan tric muc
nude ty dong hodccap nhat thu cong vao hé
thdng http://thuyloivietnam.vn (day 1a trang web
chinh théng cua Téng cuc Thay loi thudec Bo
NN&PTNT). Ngudn dit liéu anh vé tinh
Sentinel-1 dugc thu thap tor trang web
https://scihub.copernicus.eu/dhus/ cia Co quan
Vii try chau Au (tiéng Anh: European Space
Agency, viét tit: ESA)dé nghién ctru xac dinh
dién tich mat nudc hd (F). Tir duong quan hé Z-
F nhiéu nim, nhém nghién ciru phan tich xir 1y
dé xay dung duong quan hé Z-F-W cua 1ong ho.

Dién tich mat hd chira duge xac dinh dya vao
két qua giai doan anh vé tinh. Trude khi c6 anh
vé tinh radar mién phi Sentinel-1 thi viéc tng
dung anh vé tinh dé giai doan dién tich mat ho
12 khong kha thi béi cdc anh mién phi c6 do
phan giai trung binh va thap nén sai sb s& cao.
Thém vao d6 da phan cic anh mién phi 1a anh
quang hoc 1a loai anh bi &nh huong bdi may mu
che pht mit ho chira. Néu sir dung anh vién
tham si€u cao c6 phi thi chi phi lai qué cao so
v6i phuong phap do dac truyén thong.Tir nim
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2015, co quan ESA ciia chau Au bét dau chia s¢
mién phi cac loai anh vé€ tinh Sentinel véi do
phan giai cao gitip mo ra cach tiép can moi xay
dung dudng dic tinh hd chira. Vé tinh Sentinel-
1A va Sentinel-1B cung cap anh radar véi do
phan giai khong gian mat dat 13 10m, khong bi
anh hudng bdi may che phu, khong phu thude
vao thoi tiét, rat nhay cam véi bé mat nudc la
ngudn tu lidu quy bau dé xdy dung duong dic
tinh hd v6i chi phi thap. Dbi véi khu vuc Viét
Nam, ctr 12 ngay s€ c6 mot anh Sentinel-1 chup
cing mot khu vuc va hién nay da duoc rat ngan
lai 1a 6 ngay c6 mot anh do 2 vé€ tinh S1A va
S1B bay chup dan xen nhau 180 do.

C6 hai phuong phap dé xac dinh dién tich bé
mit hd chira. Phuong phap thir nhat 1a dung
nhan Iyc sir dung cac phin mém chuyén dung
nhu ArcGIS, ENVL,... dé khoanh vi dién tich bé
mit hd chira trén anh. Phuong phap nay thuc
hién kha don gian vi ngudi sé hoéa c6 thé dé
dang xac dinh dau 1a hd chia, dau 1a nhidu do
bong dia hinh gay ra. Tuy nhién phuong phép
nay kho kha thi vi s lugng hd chira trén ca
nude 1a rat 16n, s6 lugng anh ciing nhiéu, chi phi
nhan cong dé thyuc hién cong viéc nay kha 1a tén
kém. Phuong phap tht hai la sir dung thuat toan
dé tu dong nhan biét dugce diém anh cta tung hd
chtra. Phuong phap nay kha thi tuy nhién gap
khé khin hon nhidu vi phai xtr 1y dugc nhidu
cta anh radar.

Nhom nghién ciru da quyét dinh st dung
phuong phdp thtr hai la phuong phép tu dong
giai doan anh dé xac dinh dién tich mit nudc ho.
Phuong phap nay khda mgi mé ¢ Viét Nam vi dé
xdy dung duoc thudt toan phai hiéu dugc ban
chit ciia anh radar va phai 1a chuyén gia vé lap
trinh xur 1y cac bai toan tinh toan khoa hoc. Cac
budc thuc hién:

- Tim hiéu dic tinh cua anh radar Sentinel-1,

- Quy trinh tién xir 1y anh,

- Thuat toan giai doan anh,

- XacdinhZ ~F~W.

Mot trong nhitng khé khan ma nhoém nghién
ctru gip phai 1a xir 1y nhidu cua anh radar. Doi
voi cac hd co dang hinh tron thi sai sé giai doan
s& 1a thap nht, con dbi véi cac hd co hinh dang
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dai, c6 chiéu dai duong mép nudc 16n thi sai s6
giai doan anh cang 16n. Bé giam nhiéu nhom da
su dung ctra s6 5x5 dé loc trung binh cac diém
anh. Dudi day 14 chi tiét cac budc thyc hién.

2.1. Dac tinh cia anh radar Sentinel-1

Pé xac dinh dién tich mat nudc hd, can phai
xé4c dinh vi tri nao 1a hd chtra nude, vi tri nao 1a
mit nuéc nhung khong phai 1a hd chira nudc.
Mit nude & tai cac hd chira s& khac so véi céac
ving mit nuée khac nhu ving dat ngap nudc,
cac vung bi li lut.Vung nudc hd chira 13 céc
vung nudc dugc tich tu nudc véi mét luong
nuée dang ké (nude min, nude 10 nudc ngot),
nhan nuéc tir dai duong, song sudi, mua,... téi
cac ho.Ving bi ngap nude 1a ving chuyen tlép
tor hé sinh thai kho sang trang thai bi uét vinh
vién, bao gém cac hé sinh thai nhu dit than bun,
dam lay, ring ngap i, cac dong co udt, ving
ngap nudce, cac khu ring ngdp man. N6 1a noi
cu tri cia hé thuc vat va dong vat phu hop véi
diéu kién doc nhat. Ving dat ngap nudc cd tam
quan trong ddc bi¢t. N6 la mdi trudng séng cua
dong vat chuyén nganh va thyuc vat, hd chua da
dang sinh hgc. N6 c6 chiic ning loc nudc va
tham gia nhiéu chirc ning trong chu ky carbon,
14 ngudn sinh CH,, than bun ¢ dang khi
CO,.Vung lii 1a viing d4t kho bi ngap nudc, xay
ra doc theo song, hd, bd bién hodc & cac khu
vuc bang phing bi bio hoa nu:(’yc vi du sau khi
mua to. Vung lu gay ton hai vé thé chat va anh
hu:ong dén ngudn cung cip nudc, thirc an va ciy
trong va 14 lay lan cac bénh do nudc gay ra.

Dua trén cac ché do tan xa nguoc khac nhau

Pat khé
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clia mit nudc va mat dat, co thé lap ban dd cac
loai mit nudc 13 cac ving nudc, ving dat ngap
nude, ving ngdp. Cac bé mat nudc tinh xuét
hién min va gay ra tan xa guong din dén tan xa
nguoc thap. D6i v6i bé mit dat xung quanh s&
xuét hién nhiéu gd ghé do dia hinh gy ra tan xa
ngugc 16n hon. Sy khéc biét trong cac co ché
tan xa nguoc ddi voi cac bé mat nudc mé va bé
mit dat kho.

Khuéch tan
tan xa

2\

Dya vao do am dat dé phan loai cic ving
nude trén. DO nhay duy nhat dbi voi sy thay doi
d6 am cua dat dé xac dinh ving c6 nude, ving
khong c6 nudc mat hodc nudc dudi thuc vat.
DPbi v6i cac bé mat nude mo, xuit hién tan xa
guong. Di voi cac ving dat co dién tich dat
nong nghi€p thi cac budc song dai thich hop
hon do thdm nhap thyc vat t6t hon. Tang cuong
tré lai néu che phu cay bang nudc (hiéu qua gip
d6i - mat nude min - ciu trac tham thue vat theo
chiéu doc). Chat chéng an mon nang cao cho
dat u6t. D6i véi dat 1i co cay cao che phu thi
gia tri tdn xa ngugc s€ manh hon so voi dét kho
c6 cay che phu.

A\

Pat lii ¢é cdy cao che phi
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C6 thé thdy tan xa ngugc gia ting tir dat kho
dén @t 4m khi c6 su gia ting vé d6 4m cua dat.
Sau d6 khi myc nudce tang, tan xa ngugc trd nén
yéu hon do hién tuong tan xa guong (phan tan
ra khoi cam bién thu).

Cac phdn cwc cia dnh radar:

Anh radar c6 céac phan cuc VV, HH, VH va
HV. Phan cyc HH t6t nhat dé phat hién ving dét
ngép nude vi nd it bi anh hudng boi cac cu triic
thuc vat theo chiéu doc. Phan cuc VV nhay cam
v6i diéu kién am wot va do am cua dat. Céc
phan cyc chéo nhu HV tét cho viéc phan biét
cac kiéu tham thuc vat than thao véi g5 (nhay
cam v6i sinh khoi).

O khu vyc Viét Nam, ESA cung cip hai phin
cuc 1a VV va VH ciia anh Sentinel-1. Bai viét nay
str dung phan cuc VH ctia anh Sentinel-1 dé phat
hién cac tach cac diém anh 1a nuéc cia hd chira.
Phan cyc VH c¢6 kha ning tach nhiéu cua bong dia
hinh v6i dudng mép nude cua hd chira rat tét.
Dudi day 1a lan luot cac bude tién xir Iy anh(budce
niy chay tir 30 dén 40 phut) va quy trinh giai doan
anh (hét 5 phit dé giai doan, 30 phit dé cap nhat
vao Co s dir liéu va gan hai phat dé tinh dién tich
cac hd chura ciia canh anh duge cap nhat.

\

Hinh 1. Ho Krong-Buk Ha loc voi gia tri
dB<=-23
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Pat bi ngdp lii

2.2. Quy trinh tién xir Iy anh Sentinel-1

Truéc khi tién hanh giai doan, anh can
dugc tién xir Iy bang phian mém mién phi Snap
Desktop sau khi tai vé may tinh tir trang chi
https://scihub.copernicus.eu/dhus, quy trinh
nhu sau:

Hiéu chinh hinh hoc anh
(Calibrate)

Xt Iy nhidu
(Speckle Filter)

Xit Iy nhidu mién tan so
(Multi-looking)

Hiéu chinh anh hwéng cia

Chuyén dbi gia tri Chuyén dbi hé quy

dia hinh (Range-Doppler

chieu (Reprojection) Terrain Correction)

phan cyc vé dB

2.3. Thuit toan gidi doan anh

a) Loc cdc diém dnh la nwéc

D6i voi cac diém anh 1a nude thi gia tri tan
xa nguoc thu dugc 13 yéu do hién tuong tan xa
guong. Trong phdn mém Snap Desktop tao
Band Maths véi gia tri tan xa nguoc thuong &
mirc nhé hon hodc bang -20 dé loc cac diém anh
la nude ra tor phan cyc Sigma0 VH_db. Ngon
ngit lap trinh Java duoc sir dung dé lap trinh giai
doan anh v¢ tinh dya trén 16i thu vién Snap
Engine ma ESA cung cip. Trong qua trinh giai
doan céc diém anh la nuée c6 mot s khé khan
can giai quyét sau:

- . - 3

Hinh 2. Ho Krong-Buk Ha loc voi gia tri
dB<=-16
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Kho khin thir nhét 1a anh radar bi nhiéu boi
bong dia hinh, gia tri tan xa ngugc tai cac suon
nui khong thu nhan dugc nén rat d& bj 1an voi
gia tri tan xa ngugc cia nudc. Dudi day 1a minh
hoa hinh anh hd Krong-Buk Ha dugc loc voi
cac gia tri dB khac nhau.

Nhu hinh v& néu gia tri dB loc céac diém anh
chic chan 13 nudc thi s& loai bo hét nhiéu nhung
cling x6a mat nhidu diém anh 1 nudc co gia tri
dB cao hon -23 (cay ngdp nudc ven bo,...), giy
ra hién tuong két qua mat hd giai doan ra c6 mat
10, nguoc lai néu dB nho hon -16 thi s& nhan
biét duoc tot hon cac diém anh 1a nuéc nhung
lai 1dn ca véi bong ctia dia hinh.

L

]
Hinh 3. Ho Krong-Buk Ha loc voi gia tri
dB<=-19

Khé khan tha hai 1a thoi gian xtr ly dir li€u
phii trong thoi gian ngin. Mdi canh anh
Sentinel-1 ¢6 trén 600 triéu diém anh (truc x cd
khoang 29000 diém anh, truc y c6 khoang trén
22000 diém anh). Dé xir Iy nay c6 thé chia anh
thanh 20 manh nho, mdi manh s& c6 khoang 30
triéu diém anh, toan bd cac diém anh nay sé
dugc doc va luu vao mang mot chiéu dé xu ly
thay vi 14 mang hai chiéu. V&i thuat toan xay
dung, thyc thi trén may tinh laptop c¢6 cau hinh
Xeon E3-1505M, RAM 32Gb, 6 cling SSD, thoi
gian xir 1y 1a khoang 5 phit dé loc cac diém anh
la nudce clia 53 hd chira thude canh anh.

Khé khin thir ba 1a phai thiét lap duoc mdi
quan hé giita cdc nhom diém anh dé phan loai
nhitng diém anh nao 1a ciia hd chira nao dugc
giadi doan.

b) Cap nhat cac diém anh vio Co s¢ dir liéu

H¢ quan tri Co s¢ dir liéu quan hé ddi tuong
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Trong budc ndy can lya chon gia tri dB theo
timg buc anh chup sao cho thu nhan dwoc nhiéu
nhat cac diém anh 1a nuéc va khong c6 diém anh
nio ciia bong dia hinh cham vao viing diém anh 1a
mit nude hd. Nhu véi bie anh ndy phép loc ¢6
biéu thirc gia tri dB <= -19, ¢6 thé thay trén hinh 3
van ¢6 nhiéu diém anh 1a nuéc nhung lai ¢6 gia tri
dB > -19 dugc khoanh véi vién mau den va cac
diém anh bi nhiu duge khoanh véi vién mau
trang. Tét ca cac diém anh khong phai 1a nudc giy
ra nhidu s& duoc loai bo, két qua dau ra s& dua vao
tién hanh chira cac diém anh 1a nuée nhung bi loai
& budc loc trén. Két qua cudi ciing 14 hinh anh giai
doan hd Krong-Buk Hatrong hinh 4.

Hinh 4. Ho Krong-Buk Ha sau khi tién hanh
loc nhiéu va chita diem anh

PostgreSQL va module m¢ rong PostGIS duogc
str dung dé luu trit cac diém anh. Thoi gian cap
nhat két qua giai doan hét khoang 30 phut cho
mdi canh anh.
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Hinh 5. Két qua gidi dodn dwoc cdp nhdt
day du léen Co so dir liéu
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¢) Loai bo nhiéu va tinh dién tich mat
thodng ciia hé chira

Sau khi loai c4c nhidu & budc 2.2 tién hanh
cap nhat vao Co so dit liéu thi mot sé truong
hop van con nhidu do téng dién tich ctia nhiéu
16n hon ngudng loc. Do d6 ¢ budc nay can loai
b6 nhidu va xac dinh cac nhom diém anh nao 1a
ctia cing mdt hd chira. Vi du nhu két qua giai
doan ho thuy dién Pak Tik giai doan ngay 21-
09-2016 tir anh Sentinel-1 thi nhém diém anh 1a
nhidu dugc danh dau trén hinh v&, con cac nhom
diém anh (1), (2) va (3) déu la thudc hd chira
Dik Tik mic dii ba nhom diém anh trén khong
c6 két ndi véi nhau.

Dé loai bo nhidu timg nhém diém anh dugc
tinh dién tich, sau d6 tinh phﬁn tram ty 1& dién
tich ctia timg nhém diém anh véi dién tich cua
nhém diém anh 16n nhat néu 16n hon mot phan
trdm thi giit lai. Dién tich mat thoang s& bang
tong cia dién tich cta timg nhom diém anh.
Dién tich cuia mdi nhom diém anh bing sb
luong diém anh nhan voi dién tich cua timg
diém anh (bang 9.8716102 * 9.8716102). D¢
phan giai ciia anh Sentinel-1 1a 9.8716102 mét.

Hinh 6. Ho Pk Tik gidi dodn
ngay 21-09-2016 tir anh Sentinel-1
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24.XacdinhZ~F~W

a) Xdy dung dwong ddc tinh dién tich mat
neée ho (Z-F)

Dua vao s liéu muc nude hd duoc do thu
cong hodc do ty dong tir tram quan tric ung voi
ngay giai doan anh dugc thu thap, tién hanh xay
dung quan hé Z-F dua vao tap hop céac cap gia
tri muc nude hd va dién tich mat hd duoc giai
dodn tur anh.

b) Xdy dwng dwong dic tinh dung tich ho

Dé tich thé tich ctia mot hinh bét ky, ngudi ta
sir dung tich phan d¢é tinh:

V= th(xjdx

trong d6, x 1a chiéu cao cia muc nudc nim
trong khoang [a, b] voi a 1a myc nudc thip
nhatva b 1a muc nudc cao nhat trong khoang
thoi gian co6 dir liéu.

3. KET QUA VA THAO LUAN

Két qua cua nhom nghién ciu 1a phuong
phép xé4c dinh di¢n tich mat nude hd tir anh vién
tham va dd ap dungdé xay dung 64 duong dic
tinh 10ng hdcho 64 hd chira ving Tay nguyén.
Két qua 4p dung thir nghiém di duoc kiém
chung theoba phuong phap sau:

- Bi thyuc dia thu thap vi tri GPS duong mép
nude cia hd chira tai thoi diém c6 anh chup.

- Xy dung duong dic tinh dién tich mat hd
chira cho cic hd chira da c6 duong dic tinh
duogc xay dung tir khi xay dung hd. So sanh két
qua gitra hai dudng dic tinh trén.

- Chdng xép két qua giai doan anh radar
Sentinel-1 1én cac ngudn anh vé tinh c6 dophan
giai siéu cao ciia Google Earth va mot s6 anh vé
tinh siéu cao co phi khéc tai cung thoi diém dé
danh gia.

3.1. Puong dic tinh dién tich mit nwéc hd
Krong-Buk Ha (huyén Krong Pak, Pak Lak)

Dudi day 1a cac bang két qua va do thi dién
bién duong dic tinh dién tich hd so sanh két qua
giita bang tra dugc xay dung san cua hd va két
qua dién tich dugc giai doan tir &nh Sentinel-1.
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Bang 1. Bang so sanh dién tich mit ho tir két qua giai doan anh va tir bang tra
dién tich mit hd Krong-Buk Hatir ngudn: thuyloivietnam.vn

Muc nwée hd | Dién tich mit ho Dién tich mit hd Dién tich ho tir Thoi diém
(m) giai doan (m?) giai doan (km?) bang tra (km®) chup dnh
473.751 6069300 6.069 5.048 15/8/2016
473.795 6021940 6.022 5.048 3/8/2016
473.837 5872550 5.873 5.049 27/8/2016
474.434 5946030 5.946 5.535 8/9/2016
474.661 6229210 6.229 5.538 10/7/2016
475.366 6705640 6.706 6.235 28/6/2016
475.748 6251430 6.251 6.240 20/9/2016
476.906 7482400 7.482 6.693 23/5/2016
477.708 7934080 7.934 7.291 11/5/2016
477.976 7085010 7.085 7.295 2/10/2016
478.384 8456010 8.456 7.786 29/4/2016
479.115 8399690 8.400 8.362 17/4/2016
479.686 8920750 8.921 8.372 5/4/2016
479.709 8200110 8.200 8.372 14/10/2016
480.242 8982430 8.982 9.195 24/3/2016
480.803 8771360 8.771 9.205 26/10/2016
481.591 9924170 9.924 9.852 29/2/2016
482.434 10531500 10.532 10.489 5/2/2016
482.503 9866580 9.867 10.491 7/11/2016
482.699 10256200 10.256 10.495 25/12/2016
483.002 10538600 10.539 11.130 12/1/2016

483.27 10585400 10.585 11.136 1/12/2016
483.438 10532200 10.532 11.140 13/12/2016
el e 50 sanh hai duong d3c tinh Web Mercator va xép chong 1én anh quang hoc
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y= 26-05x% + 0.2464x +5.288
10.000 RZ=0.9415
8.000
6.000

4,000

c6 do phan giai si€u cao cua Google Earth Pro
chup ngay 27/03/2016 & kiém ching két qua
giai doan.

2.000

0.000
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3.2. Puong dic tinh dién tich mit nwéc hd
Ea Soup Ha(huyén Ea Soup, Pak Lak)

Kiém tra két qua giai doan cac diém anh cia
h6 chira Ea Soup Ha so v6i anh do phan giai
siéu cao cua Google Earth Pro vao cung thoi
giap. Két qua giai doé}n ngay 24/03/2016 dugc Hinh 7. Két qua ch&ng lop gitta lop giai doan
xuat Ia dinh dang ,chuén shapefile, sau d6 d}l’OC tir anh vé tinh va ban do Google tai thoi diém
chuyén hé quy chiéu tir VN2000 mui 6 do vé hé cach nhau mot ngdy chup
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Tur hinh 7, c6 thé thay két qua giai doan anh
radar Sentinel-1 c6 do phan gidi cao la chinh
xac so voi anh quang hoc c6 do phan giai siéu
cao tai hai thoi diém cach nhau 3 ngay.

4. KET LUAN

Bai bao da trinh bay cach tiép can, phuong
phap xtr Iy va két qua budc dau trong viéc
nghién ctru, xdy dung dudng dic tinh ho chira

dya vao két qua giai doan anh vé tinh
Sentinel-1. Trén co s& nay cé thé trién khai
xay dung nhanh chéng duong dic tinh 1ong hd
cho céc ho chira chua co duong dic tinh long
hé trén toan qubc phuc vu cong tac chi dao
diéu hanh van hanh diéu tiét ho chua trong
mua li va cdp nudc cho cic nganh kinh té
trong mua kiét.
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Abstract:
A NEW APPROACH TO DATA PROCESSING OF SENTINEL-1
RADAR REMOTE SENSING IMAGE ON THE ESTABLISHMENT
OF RESERVOIR CHARACTERISTIC CURVE

The article introduces a new approach on using Sentinel-1 Synthetic Aperture Radar (SAR) images
in the new establishment of reservoir characteristic curve, and the calibration of existing reservoir
characteristic curves for reservoirs with the capacity of over one million m’ in Tay Nguyenregion.
The article introduces backscattering characteristics of radar image polarizations on several dry,
moist, and wetlands; Sentinel-1 image preprocessing steps, issues encountered in the establishment
of image interpretation algorithms. Research result of the article is the premise to complete the
establishment solution of reservoir characteristic curves from free satellite images and facilitate
new solutions for requirements such as flood mapping, water resource inventory, etc. in real time.
Keywords: Remote sensing, Sentinel-1, Reservoirs, Reservoir surface area characteristic curve,
Reservoir capacity characteristic curve.
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