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Abstract: The flood disaster is seriously threatening human community, so emergency monitoring of flood disasters is of great sig-
nificance to disaster assessment. While the happening of flood disaster is often accompanied by severe weather, aiming at the
problem that the use of optical remote sensing data is limited during flood disaster, the Sentinel-1 and Sentinel-2 multi-temporal
active and passive remote sensing images before and after the disaster of seriously affected disaster-affected area ( Xunxian County
of Hebi City in Henan Province) of the Rainstorm on July 20 are taken as the data sources, so as to effectively extract the flood
inundation range and then make a further assessment on the disaster-affected situations of land-use and cover-type. Firstly, the
processes of multi-view, rectification, geocoding, etc. are performed on the Sentinel-1A radar data for extracting water body by
threshold segmentation; and then the extraction of land type before the disaster from the Sentinel-2 optical images is carried out
based on the random forests ensemble-learning; finally, the inundated areas and the characteristics of the inundated space of the
villages and towns within the study area are analyzed in combination with the GIS analysis technique. The results show that (1)
Sentinel-1 radar data can quickly and effectively extract the area of water body after disaster, e. g. the water body areas moni-
tored on July 27 and August 8, 2021 are 95. 755 km” and 103. 368 km’ respectively; (2) Sentinel-2 optical data combined with
random forest algorithm can accurately get the land-use/cover-type of the study area before disaster with the accuracy of 96. 3%,
and then can provide effective support for the disaster assessment of different land types; (3) the disasters are the most serious in
Xinzhen Town and Xiaohezhen Town with the flooded area of over 34km”, for which the main cause is upstream flood discharge
and overflow of river embankment. The study result shows that the inundated areas under severe weather conditions can be effec-
tively extracted with the collaborative processing of Sentinel-1 SAR and Sentinel-2 optical remote sensing data, from which the
relevant data support can be provided for the emergency disaster relief concerned.

Keywords : active and passive remote sensing; flood and waterlogging monitoring; water body extraction; disaster assessment;

random forest algorithm; GIS analysis
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A 27 H, 87 8 HEEHLEEHKE B FEAR Y J5 A2 35 ik
FEARTET H 31 HER Bk, 7 A31 HE
8 H 8 HIKMAEAEZAL G

3.2 &EETEMRLEIT

H4 I WA FE X 14 - M 78 55 2R A 2R I8 50 SR 5T
X 22 B A ASCH $ B A9 7t /K Ve B B 52 3] UTM ZoneS0
N/WGS84 AR R T, @At [ 2 Be i 17 A [F) A% 2%
B 2z 0] (2 ) o7 BDCEL , XHIFSE X N 45 £ LAY TK
W E AT, 5 Rk 2 frsi),

W gs S o, 2021 4F 6 H 6 H KPR BT L
5.98 km*, 7 H 27 H/AKWE B EFN 95.755 km*, 8 A
8 S KR B A Ny 103.368 km?, WEEFF R4S,
Xt 6 H 6 HAN7 A 27 HR/KEmE A L, dEKim
FRAREINT 90 km?®, Horppr B L /K 9 T R i d5e K
4 34.319km?, XFH 7 A 27 HZE 8 A 8 HH K
IE AL, BRS8N 7. 6 km?, Horb/NAT
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BEURT S BLAHE B B — 258K, /N UK T R
M 28.753 km® B4 HIZE 35. 941 km®, HEoK AL T
7.2 km®, HIFE KK BN 16,21 km® B =
34. 678 km®, PLKMIBIEINT 18.5 km®, FrEM MK
AR 35. 328 km® 370 & 10. 516 km?®, oK i 2
/DT 24,8 km?, BEKTEFLKIREEEIR . Xtk 6 H 6
H.7H?27 HM8 H 8 545 & B /KM A4 L,
JNTTREL . BPEL. AR A S ORI B T AR (e B
K, 439K 35.393 km®, 34.319 km*, 34.128 km’,
WOCHE | R PKIRIBUL TR A Z, &A 23
LBy IR EWTEE R, (AR TR, R
UK TR B B AR b R 2,963 km®, (A% T A
PSR RIS B A6 BUG R H AR, Zites
I Y O, N
3.3 @wEZFESMmEREEM

A 3 X AF 5T DX PN 45 8 B 2 R T K T AR AT 4
I, BE 7 H 27 B, WFFE X R L K i R
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K., WBKERE, 7H 17 H—22 HESJLRKMER,
e BT K &8 410 mm, INSSEINV B RE, RE
BEESHE WA, R A, W =Rl
3£ = ST IR DT I S Sl VA It (] vl IR~ > 1 b/ 7}
#5 BN B i SR R, IR H B,
VR BB B AT B Db, K TG 18 B S A
FEo 7 H 27 HE S H 8 HIMM, Btk R L,
ET 7 H 26 Hist D E S e, HKR R S08 A
W,

7TH27 HFE 8 A 8 H, /N, FHFHY S M
AOK ARSI, AESEG B EAE, T SRR
AFFEIX, X2 S B Tt 32 SORWI R, it
S, SRR ST S SR EE

DIPES % Az Aif 5 T Sentinel-2A %4 14 1 #h F1
OyIEIEINE R B R S, DLt R A R B KR A
TG IAEI o T 518 B TR A E U SR A
K, BEEE & A R AR ) Z2 I AR B R R 1) e 8 R
B, AR KR T 1B B ) 0 A A R R S
PR JARSE 7 27 HFrfE, 8 J 8 H/MAHL, H=F
A SN2 RIE ., BARMNER 3, NG 8E
BEHERORE , = S B2 KA ™8, Yt
5 84 km® Ll E

*3 HWEHHERST km?

Table 3  Statistical table of flooded cultivated

land area km?
S 2 PR 0l 8 i A
B 130. 057 25.738
VNG 102. 225 29.197
S 118. 123 29. 184
4 v ow

I P e SRS 22 Tt 395 ¢ 3 10 ) P s e TRl %
BRI NI 3 WA =403 2% () PR PPAy 28 06 e, e
PR EWImRZEOT , N2 F AR UK R A7 35
ZRRJZALE KA E], WEFENAIR,
Wn 2, KRR A XE LU AR h A i
SAR JLFA] AFEAR AT R FMTT L AR B2 i it
PHE R, (T SAR NG R 2, Bl
ARFR i PR XE B R, ol HC A T SR L A2 3
PR

FEXFLA IR, A FE 48 1) 3 4 23 JBcHie
[ Ak B ) b o 9 3 o 2 M vk, B DA

(1) BERZ 7043 F G2 T A 5 2 B R A 7 Hh e 1
SPEICRIN AR A 12577 T8I 0 I RE L, SEIRAR 3 b,
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B, S/ET A EEERDENENRERE LN

ACHHFE RS VH, VV L8R 917 I Bz
ARG K ARKEAE , I8 B 505 52 A5 A B WL
BT B EAE R BUE AT 438, e 1 (i e 4 R v
[T, A A PR R ER T A S Bl 5 g FH i85 15 B 1
il TAEH

(2) B Xt sy g & L AR SRR RN R
AERAERE A, 455 KIRTE SAR SR LR AL, i
$EH) SDWI( Sentinel-1 Dual-Polarized Water Index ) 7K{&
RO B, JRERE R W R | SR IORS B
2021 4F 7 H 26 HKEEEEE R BARKE BE 29 98% , fE
T 2 BT K

(3)EFXFUET, KIGIHAGRITE K, AFFE I BREAL
PO IA AR B R B AE B, MR m AL,
UREE2E 2, BAT MR B PRI PR IO B o . &R
PREFRE A, X ICHT A = HUF 4SS ) S b 25 2R
R, BRRAEEE N 96.3%, TTLIH TG SR K
A0, AR S R T ERE I A

SEMA A I B Y 22 [ 202 Sentinel-1A SAR
SEAGARILES (8] 5 B AR BRI 225 2 A AR I ] 22
[ FFAERT ] 22, BT SAR SR BUE R, PR H
J U RS AR U BB, fE—E R
SR MBI A A SR IR BE (] I 15 {72 v 0 (X A
L, HIMbRBR AL,

FESEBRA R PG, T ZEARYE S PRI Ol R 76 e
PEHO 2, MR IEEE I E R MR, X p K
FH /50 1 55 1 ) B 2h i 7 e 0 e G DX e 183 6 A
GEMEI T o 765 2 RISE rha] LSRR J5 T i T
fE. (1) #E— AR S 5 T KRB e, B4
KIEZ K X e I BB O 2 vk, B A sh ik b BRI
s (2)E56 ZFhm PR SAR B, HEE 2 A
PR X E 7 ¢ HEAT S A WE W, FRSAIZESS & GEE
VA, AR (3) insi 3 8k shiE A
PERL A RIS, B 3 MR A R B AR o
Wk,

5 & ®

ARICL) Sentinel-1 Fl Sentinel-2 5214 HEHETR , £
XF 2021 AR g 44 S RE T IR Bk ik E, xR K
Ja KRR BT BN, Geit B FoE X N4 S B
IR TR A S AN E BB O, 258 10F .

(1) 2T SAR B i KRS IO b, BE 7
AR EE A, 7RV R I EI RO R AT, RefgHE L
HER FWE B L, i Tt O A 2 s

(2) AR CHET Sentinel-1A SAR ¥ HE UK 1%
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B, S/ETERAEREERDENENRFRE LN

JEIE, PGS A BN B TE 90% LA I, Kappa %K
¥I7E 0.8 L b, 720 Sentinel-1A SAR Hf n] LA
PR 9 W 2 ¢ X3, e ICEK A5 B A B K
RPN

Q) gitfdiioR, AEKEREE, HRIX
WKIRHEIALZ BN “BETE” mAEfeiass, #E 2021
7 H 27 H, KK T 90 km®, 34 ]
29 hy R ETKAR R 10 i,

(4) B TR BB Wb, T d7 3 Y
B I AT AE R R P, TR A T
3 HORFEW, SRR R AL T T, BT
ZOCEE W R T ALGE 25,738 km®, L7 X
EMNR BRI R VI R 70, /DB, HSFEL
TS S B T 3 SORBIM, Lt | SR
83 FHEOOKEE, Foh/ N ISP RO P
T304 29. 197 km® |, 29. 184 km”,
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