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Abstract

Satellite data is a powerful tool to obtain flood inundated area and evaluate flood disaster, which has
high sensitivity to extract water area at any time in day or night and under all weather conditions. Senti-
nel-14, is as the first satellite in ESA’s Copernicus Programmer for monitoring environment. Based on the
images taken by Sentinel-1A before and after rainstorm in Poyang Lake in June 2017, the water area is
extracted quickly and effectively using the method of threshold and the superposition of the vector. It is
proved that the method is simple and feasible, which can provide reference for the research and utiliza-
tion of Sentinel-1 satellite data in flood disaster assessment.
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1. 5|8

PG, Wi o FHAE N H AT f oA 7 B ) B AR E, BT R I R F IR T B AR R G R 40%
P b o FREPI KB R REE R AT R, —HRAERK, FHbais i BRIk, ™
BEEWaAEETSNiRE. HSGMERIIRE. R K 2= EE B WERTEHE, oKk
JEAEEF AT AR, KT AT BRI BT 9 T N B S SR K451 SR Bt AR B A MR vk K R
AR, KB IE R KR AR AR R i WS B —, Wifrkbas, R, PREHEREUK IR R,
PE KGRI AL, o BEURER B M . RO TR R S BOE SRR ORISR 1],

AR R A, BIE(RS). HEME B R SU(GIS). AEREN RGU(GPS)E T MG B AR, MWERKE K
JERIAE O H sl TR B I it /K 330 B IR VA R it T e e BOR T B 2R IREs, R RJEAIR
[ 53 % ) NOAA AVHRR, H457%[A] 43 #¥ 2% 11) Landsat MSS, Landsat TM %5854 il T 32 HCHt K A G .
MIABIEAZ ZFZHFEM, EEAHRAWRTFEZFZRBERE S, Bk A K ST A T2 18 H
Bist. BEAEIEBEIRIRRIN 2, BADE SR BEEARIIUKEE B AN A CHERZ MR E. MEITF KR
A AL EIL SAR (Synthetic Aperture Radar)B AR KfE, KEEH SAR RS (W Envisat ASAR. ALOS
PALSAR. Terra SAR-X K Radarsat-2 £5)# Nig17, FHiEEBEIEHINASR THRKRIARE2]. 47T SAR Xtih
SR 4 RIS 4 RARRF 1, ALK SAR X /KA SR BUBCABUR LSS, TFRE SAR ZKAAAE A3 Bl 4 HORN s It 9
O e 7 AR AL AR, M I PR AT AT A 1 A A R, ki SR ) R A PPl SRt 1 AT R .

P 22 35 A0 R 18 AR SR BOKAR VO LA T 2050, WSR3 N i 1R RE . TLA[ AN
WAl 7 20 7K AR S W 78 T s R B B R s 2R R 3R DL S SOBARHAE X K AR SR BV E F 40 ok 26 T LR B
BOHE B AR VS T RO Ak B 1 B R ABL AR 43 2883 AR T SR AL B s R0 S ER AT R B K ARLAR A SRk
ENVISAT-ASAR #0482 Bt 7 7K ARAE B 7R AT T 0 i 5480 « BOWKOI [4]558 N 23 0 K F VA — 0 22 73 K AR i 2
(normalized difference water index, NDWI)B{E % . 3 i & L(support vector machine, SVM)FI ] [7) %} G245 J5 1%}
FEFHA X 1) GF-1 SR AT KRS BRI, FFRIE IR IS R A EU R & BT IR B 5 A L o BRF5 TI[1]
FEFRTS AN [F)RE BT & (B ROPLANHI D) SRAT (0 AS [F R S (R B R Jak A5 5 I K o 37 R Bkl b, o0 i T &
TSRS M A R T R AT e PR AN S BEVE . W47 22 (5]% A H Radarsat #1 DEM E S AU EHR R 1998 47 Rt
7K AR B i) ] ) K X 4

2017 4F, ILPH ISR fE N, 6 H 20 HE 7 H 2 H, 24 PN E 268 mm, L ZFHHEMZ 132%,
FIFSRE 1. 6 H 20 HITAG, 9RIEN SRR AHCIE 13 R A, BERHMIE T3l KA EmIE 20 K, f£K
VLRI, KTLVL VG B S U8 7K A7 b e 7 IsF 1) A, B H B kA I TR d e o H AT, [ Y BIF 7R A Sentinel-1
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He T Sentinel-1 T2 Ha bRdfie O BH W1 ZK 7 i AR

TEHE RO R SCIRIE B, AR 2017 48 6 A EEHHIIX I 32 BT J5 Sentinel-1A FRELIIFAZ 0B, i H]
BRMEE AR BN T 1%, PRl ORI 11 X KR IR SRR, D93 KX Sentinel-1 P2 Hdfi £ 3K
KEPHE IR AR B 725, [ A] A SRR AR T o SRR B 4 it B BRSCHF

2. Sentinel-1 BE 48

Sentinel-1 T~ 2014 4 4 A R4, F LR 28K 2 R 1R s 8 2 H P 3t 8dE Ik %5 - Sentinel-1
—MNERE BRBEFEIERB RS, ERRINZE 72 BRI BIR R R BT 518 A BT UL 151 H 67F i 1
PR, F2014 FARS, 2dFEREEG, 2014 £ 10 HIFMHZLER M. Sentinel-1 FEF C B
RGERM 4 PR PR R 5 m. TBHEE] 400 k)M, B FEED AW Podrs A
fIfe )1, AIRERIRE TEMBMESAME 1 FIR). EXHAMME. LRI, 7T LSzl A RRE:
MR MR PR, e DLSR B A BRI PRI R XIS 5, XN SR B N R —Hb X K ]
AR T BRI [6].

Sentinel-1 TR EUT AR KPH AP HIE Fig4T, PUE EEL 700 km, V7N 12 do J93REUETF 137
i, Sentinel-1 K T/ (B HIBIAR . WEEEE PUEIZ TR B EAI B W AUET, EEEHAE, BER
SERIEBRAR N A 50 m S A TE NI AT, MRS AL 2%/, e, FE ot lg
ROTRE[6].

3. HRENEE

FBHI A 25— KRR K, R P R . BRHIXOR B, Wl 2 FoR. LTI ARE. KT
PR R . AT RS 28°22'~29°45", KL 115°47'~116°45'2 8] . BEBAMIK R UAESR. Th. 15, . BTN
T, FUMEFRERIL . BRI (ST Reil . BT PR « w7, MRAMEE BB S LR R

Figure 1. Sketch diagram of Sentinel-1 satellite
1. Sentinel-1 B ER=[E
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Figure 2. Sketch diagram of Poyang Lake
2. BPBX ~EE

T AT, A VAT o FRRHI KA A2 A 52 Tl B AT ROK KX A, B 2K Z=T1, K
PETh i, KR ME, W TERE, FEBCH IR, VA ROKREENY, KALRRE, WKVERE, MR R, WA,
WgiE— 2%, SIIETTE. vt R WA B ZENOC . BRI B E R A S TR R X 22—,
[, R KT TR B Z A B VRN, A KILRUSUH R B AR A Ry Tk (R KDEH
SR TIRET] -

4. BIRIE R AR
4.1. @A

AT TS B o Bl R Atk R AERT 2017 42 6 H 12 H, PAR Bt k4R 2017 4 6 H 24 H Sentinel-1A
XS BH I X R G IR RS S T KON SEIRAW, Interferometric Wide swath)i5x0, 4t 7750
N VV [6]. FEIEFAG AR RMUEE IR BRI RN, KRB GR LA, MR R RO, R, K
WAER G T RIS (s B, [ UK A (s B K

4.2. TRALIE

HyE Ak EERA K 3 R, FEARELT LD

1) 3RS IE: W TR B B LR . AR FAERIT KBRS R S B 50 XS HO TR DL R S o ) K24
IR DE, U AL B 1S 0 PR O IR0 0 42 P s 1 e S e B S R BE (B SR ANR], R b A K PR P
THERIX 7 R, E BRI AR IE . Level 1 sAA808 % WA TR E, AEH B E MRS R ZE . RkR
A5 IS 34T 48 5 RS IE A SITBX-SAR Processing-Radiometric-Calibrate 1 E , 15 2 5215 #h 85 1 5 A 5 &
# 60,
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Figure 3. Data treatment processing
3. BIRAIERIZ

2) BEAEFEANG]: T LR T AR R R AR T L, IS IR K [ AR AR T AL B, BT AR
REAE, IR SO ) R AR T2, S AU R 5L RS A BE B A —, S BURRAEAMALL EAAHT, A
T R 5t B2 B AR R A A, FEAL ERIOMBURDIR, TIAEAS SAR FME I ILREAL /A1 8 28 L IR i, IX R
NP S (Speckle) i [8]. A T HIHII M 75 X s AG MR RS2, A SCHRIH SITBX-SAR Processing-Speckle Filtering
T3 Sl ot 28 3 A RS A R 9 BT ) SO AR HEAT D R M P ), b B AR B B Refined Lee, AT DAFEA RO Fx
S AH XS R 7S Y A I OR B T MR L A5 R, BIEIE Y 5000,

3) FAARBCHE: kUl S BRI P s eSS  CE LG, I ) LART AR B A PR M AR B AR PR IE B — 3. §21R
TR 2 M) FH 22 IR A [ A SR8 BN [ A% SRR 2 R SRR AR AT B A R A B DU PR BE A9 ]0 A ST DAL % BT SREL ) SR A
NFEFAE, 1EH SITBX-SAR Processing-Coregistration-Automatic Coregistration -5 X B 5 12 75 Ji5 14 9 11T J5 P
RS HEAT B S BRI HE
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4) JUFIEIE: HT & BAUEE AR R S, HUZRMRSAT SAR #50E BUR K T UM AS, FEUE
M4 B ISR N 7T 2 08T, SOEREBRIE AR UG I M BT . W) As |
KAHOG. skl HERERE . HIBERSE RSB RG B B U & TR, RF Jihss
RIESHEZRAFE TR REERA W = HEMLTE, LAHETIUMKRIE. A2 H SITBX-SAR
Processing-Geometric-Terrain Correction I £, #%H{ Range Doppler 77755 5214 B vk J5 1t 95¢ A J5 IR S A% 1T L
ARG IE o AT ST MoK il M AR AR X 9 FF 3R, B e B R 4R B AR IE o B s e s J i) . SEAR S v A LAATAR IE S5
PR SR B 1t 2 FE 3 AR BRI BE(dB). &l 4 AL 5 il e & Fdl A B 32k il 5 DE B vTRIL, JR
YRR IR G BT S5 e 75 A R, BB R RIS A 1E, KRG SRR A B, KAk S RE S 1R I H X 4y
TR, IR ER T 9IEMT[9].

Figure 4. The binary images of water and land
of Poyang Lake on June 12th
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Figure 5. The binary images of water and land
of Poyang Lake on June 24th
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5. Rt

HAT, SAR BMERAKASERO B2 HTaEE BRI a5 &R BIE BRI, JAL &7
FrAnRE 7 & SRR BUR YIS h A i T ik, IR SCERRHE T EIR 2, b A RESE AR R 1 ] e
[z, HARBOR RS R, EFEER, HEE DR EARR A RS R IR A HUBHBIE BRI R
45 DEM R, JE MRS S ILHCSEIUK RS AL 73 3 Hr N 5 B3 20 W o R i SR B HEAT
FHIESEH, SEEH T AARAIT SR ZRCRHIELL[10].

BME > HUER R, TR, MO 2. WRAEKIASE SAR BUR A BURHMERAI 4T Al BOE RN BIE,
R BUG b/ T BME 0 AR T BB AR 73 20 AR AL R RN 557, TR (B &l . A3 AT S1TBX-Analysis-Histogram
TR AR R FIAR B R K R P IR B SO BT B0 6 AN 7 o). 1% &I 2 BTS00, AR 4 H
MU )77 i LT3 Tl At AR R 5 A5 7 BB 70 3 9—25.5 dB Mi-24 dB. |4 5 JR ¥ BRIE 70§17 1%
AR I R KR i B

B 6 A 12 HAT 24 HARBUERRH®I DOK A BRI AN, 13 8 A X IR B AR ZE AT KSR ] , 20t

550,000
500,000
450,000
400,000
350,000
300,000
250,000
200,000
150,000
100,000

50,000

0 J

Frequency in #pixels

-30 -25 -20 -15 -10 -5 0 5 10 15

Figure 6. Histogram of Poyang Lake on June 12th
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Figure 7. Histogram of Poyang Lake on June 24th
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Figure 8. Comparison of water area before and after heavy rain
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X 3ok Fy B O X K T T e AR S BR B B G R, SRR ARG 5 Se bR s TR &, IE B
VEATAT
6. &it

A SCIRYE BB AR M G R B, 32 T —Fh R T Sentinel-1A TR SAR ¥ 1t 7K e 53 DU S HCR V25,
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