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Abstract

With the rapid development of remote sensing technology, it has been widely used in environmental monitoring, which makes up
for the limitations of traditional environmental monitoring methods. As one of the most advanced radar remote sensing technologies,
it has the advantages of high resolution and full time. Therefore, this paper summarizes the important application value and wide

application prospects in the environmental monitoring of ocean, agriculture, forest, and natural disasters.

Keywords

polarized synthetic aperture radar; environmental monitoring; development trend; application analysis

B & B FLIZ T RTINS il R M F

ErmEE HRE R sk

HRERARSE FAA PR A T B —/\WF5ehT, HRIE - ATl HBEEE 056000

m =

MAEBRHEARY HRA, ERSEN T RHFE 2R, RANT ARG EN ke R R, AL A R IR E R
ARG TRERRARZ—, BAGHHE, ABEFRE, Hk, #MRTESF. RE, Ak, ARLEFHK

Bl P LA E 20 B R B 20 B R TR
ES k|
MALES AR TR SR KREMYE 8RS

1518

WEE S ERMEL R, WA S K Ok
5, MBI EALE | IR s Ry s mEE. 5
SN T U B BRI RR M A T A A
A TR 2 SR 22 | IR IR . BURREU R R 1,
RTFAIEARF BN N5 . IRk . SEIIEERRIER
BEMIA R o L EEZFRRCL REFH AT T B R
P, SBREORI DG PR R T SR R AT ==

et & R FLIAEE TS (polarimetric synthetic aperture radar,
PoISAR ) Jf&—i A AT 47 a2 M RIS v 1 4 M 2 ) i e
FoR, T ERGES NS s . T #EES KA
s, AR e, S RNERA, REEusReit
JERZ— ", hET 201648 A3 HAH TEHBRAS
et A RIE RIS —ES =5 (GF-3) T&, &
PoISAR FAR M HEARFA, 1ZHEARM) iz A EE 25 BT
W, RAE AR AR S A A P

[fEEBT] ZHE (1984-) , B, PEMFEBEA, M
T, Ti2lh, MBIRHN SR

236

2 PolSAR # R#Eik
2.1 POISAR AR R X RB#EH

251K (radio detection and ranging, radar) & &1 FH HL %
DA EAFAE SIREUEEN B AR (s BT 44, fEFEEN
RESTIHROAEE ZHN . BbEEREREEES
HFORE MK — N EEEE, S PE RN EEE
Z = AIDIREREEN B AR TUATRE I . AR MR
LEEFE Y, F 20 el 50 R0, Hiuls BEFFHIEEEIF)
M, MRS T AR RN AR EEEM. &
FFoKBEE PolSAR WY=L e, MBS SR,
PoISAR™ BT L5324 B BRBARRAL . 22 I B AR AV DL I A
fE (W 1) o PoISAR IEEEZREL. ZfL. mnHiE.
BRI T AP
2.2 PoISAR 7EIRER Ml A9 IR 3
221 B &, GEET

TR R N REASAE R T IR MYEED N JBMR, mTDLmEsk
S AT I A, H B SN RS , Em R
ML FIMRSEAERIBREN T, RILISEELE S, Aoz
B TR



EESMERE - $04%5 - £ 0349 - 2023409 A

%* 1 PoISAR £ B#a#t

ik ] B DL IEN

Seasat-A ( F[) 1978 4F L 2B At (HH)
NASA-JPL-AIRSAR ( Z:[H ) 1985 4F. L B %4k (HH, HV, VH, VV)
EMI-SAR (f+£) 1986 4 L. C B 4M%it (HH, HV, VH, VV)

ERS-1/2 (KRi) 1991-1994 4 C JEE B (VV)

ENVISAT ( ®xiil) 2002 4 C WEE £/t (HH, VV)

ALOS ( HA) 2006 £ L B 4M%ft (HH, HV, VH, VV)
TerraSAR-X ( f#[ ) 2007 4 X Bk 4A%4k (HH, HV, VH, VV)
GF-3 (") 2016 4F C WEE &Mt (HH, HV, VH, VV)

222 B F BB 5 PR

PolSAR Ll = . ZHERAMNTI, RERENE
BEYERI R SRR TE NS, 5,
IR E S RS B Tt aE
223 BIAT B H

PoISAR f&iggn S INseil, BAESE . el ERIET
M, RGOSR BRSER m . ADLSEIAESEM, 7
HEEE . B ESIAR IR R T,

3 PoISAR 7E3RE il /7 Bz B

3.1 POISAR 7Eif ¥ A 2SI E M5 AR 9 Bz A

MR R AR TIMRE N B AT Sy, IR R4
BRI . R RIS ERRRE, M 20 tH4E 90
FRIHE, PERBHX TSR, 1z B
ITNE RGN E IR R WEENARZIN, fEREL2E
PRI IR E SR INETEERE . # ke
A — P R RN 5 B, SR INFR a2
EEIFEE, B2 AR A6 A PolSAR™ HdEE 1 T H
WY, COERRTMEIRAS] . BT RIS . R TETE
FI R R ARG, B/ s S TR e T
AR TAHREEE 2 3], PolSAR 2xRIE B AR G A1
{55 (back scattering, BS) 15ZIE(%, T BSY W ¥EHEY
FEREREARUEURR , 3B 3 PR e S R TV PRI A o v
IR R AR 2B D AIE R isihX 2 I TREE B,
FIIH PolSAR ] DIRITHIIR B RHEEA T, AR T2
R ) T T e 5 e S A B
3.2 PoISAR 74 Ml A 2RI Wil o i) iz

TR A SR, EZEURIEMNYIEAY)
ZHONE, AR, RESKE., ARERE. ENE
RoRESEEART 2, RS e S
WA, REPAFHREAEERB N, BEEA L5
A ZERE T2 5T O RR I 7o f A SAR BE A T/K ARG
3 TR B 2 R A HAFE S EO KRS R TR S A
TKEAH AU . PoISAR R DIFKBOR A AR A R 7K g
T ) S A ER IR MR R, FRORIREE . MBI EEE RAE
B, @RIDIBE A BT AR BIE S A G N2

MRS Be TEYRREIIAR BS A58 H £ 5, LIE
bt C BB EY RN BEIHE, (EYIRITERT PoISAR A5
() X %7 B BS AEUOFH M = ¥ Zhang™ (i FHRUAR (L (HH
A1VV )Radarsat-2 SAR FUELIE, b LT PHT /K REREA T{d 77,
RIEE K FEER A DA RSB 8], BRI R
BREHVERIN, Bz ZhEnt SAR sRHE T 22 /K FEw = 1
YIRS

3.3 POISAR FE#R PR A4 2RI M i o 1 Rz A

BRI RENGT TR B A IR ],
HEGBIRER K, HEE PolSAR Hi AR 72, (Hamka
RGBSR FESSRBIE T RIS T Bfs BxT
BMEE AR BUR, WARIEE., AWE. Y
% BS 2E A —E i, Hh 2 iEiemsk. AR
ARFPZEH) BS Z 5 r[iA% 5dB,  H AR [EIR ER RO th AR AH
[Fo BN, CREEZEHEE PR S, LFP R
B R AT RN S5 e 1 IR SR 7R
MAESAFICNER, EHMRCH N B R, W
SAR Y5 M 4= 3F8/K 5322 I 1 25 P AT 25 T REDRE B 10 5 i,
TTHEE %45 S Radarsat-2 SAR 2, IR S5 &30,
WACSEIA BS 2E] DN AT 13K i, RERS ARG
XS 13K A5 O SR MR R R
3.4 PoISAR 7£ B #A R EIME Wil Fh i 57 F

TR ) X I SRS . A E e E g
EEAREE, AFT A LEN T/ERRETT. PolSAR E
BEEEWNEEENEFRE S, FHAERRRERLNIL
X, SFEEHFHIMEENT AT BE LS. SAR HEES
FRIEIWT 5, RTDASEEI R S S R A il s
SAR ¥diEh ) BS ZAEUERGERATE . MREE . FWREDIIK
FEERHESEL, AFEEEN ARSI UK B R
B AKEESEEREEE, TLLERORRILARES . vk)IIE
REAERE G AR, S H AR HOFE I A I
FE .

InSAR FJDUARYE LGN U N HRASTRIE M,
EEEATBN AT IS R RE E 2R TR, ske(h !
81T InSAR VR AR, S AR AR L U
ARG, S E SR ThIETET InSAR TE U EA AT

237



EHEEMERE - £ 045 - £ 038 - 2023 £ 09 A

PRIt KA HRRERGH SAR BB, XX
& (S B M REUB R A B . B Y SR AR —=
(Sentinel-1) T &, XFHukEs L ArT R —KAEG,
WEERASRERE, B TRESEERMREAEE; XZ
AP ARER T BB BEE M B A 32 R AR, BB iR ok
O, Ah SV ROt e ) 1,

4 25

L7 EFTR, PoISAR {EN—Fst OB R BRIR, 7E
HHE L ol FREES RGN EAR EINE RN HEE] T
JZHIN T, (ENRIASS e SN SN .
FErh ERMR AR AR T 5T, PolSAR!™ H52 /R iy it
K FRAEIR S It R AT 5, AERRFLER B THOR
SCH o
%

(1] SR BB ARG N R R[] R RS
FAR7,2021,2(24):78-80.

[2] Bell J, Gebremichael E, Molthan A, et al. Synthetic Aperture Radar
and Optical Remote Sensing of Crop Damage Attributed to Severe
Weather in the Central United States[C]// IEEE International
Geoscience and Remote Sensing Symposium (IGARSS). IEEE,
2019. Dari J, P Quintana-Segui, Escorihuela M J , et al. Detecting
and mapping irrigated areas in a Mediterranean environment by
using remote sensing soil moisture and a land surface model[J].
Journal of Hydrology, 2021, 596(7369):126129.

[B] ZEF AT U SARIE B IFT I [D]. AL n: P EH A
2£,2019.

[4] Quang N H, Takewaka S. Land subsidence and its effects on

238

[3]

[l

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

coastal erosion in the Nam Dinh Coast (Vietnam)[J]. Continental
Shelf Research, 2020, 207(1): 104227.
Wih, i, 5 20, 5 FE T SARM L EL NS
JFE 187 4R,2019,41(9):181-190.
B2, RIS TS, S EE T SAR TLE B R ARSI F £hi RS
BV S5 A GEIE RS NI 12,2017,4(2):81-88.
JORT, B, T, TR R MBS KRR
AAFFER T[T BT A AR (H AR R),2019,18(6):
636-641.

LA T )

Chao Z, Liu N, Zhang P, et al. Estimation methods developing with
remote sensing information for energy crop biomass: A comparative
review[J]. Biomass & bioenergy, 2019, 122(3): 414-425.

Zhang Y, Yang B, Liu X H, et al. Estimation of rice grain yield
from dual-polarization Radarsat-2 SAR data by integrating a rice
canopy scattering model and a genetic algorithm[J]. International
Journal of Applied Earth Observation and Geoinformation,
2017(57): 75-85.

M7k 7%, sk IR M A= Pt

RRA LR IR S (oY

g
RIS AFS7,2022,35(3):32-39.
PR PRI, MR 2 T R LARR R AL SAR 138 /K 53 S i e

W7 ISR 4,2022,35(2):40-44.

ik i, O PR L IRB B T R R AR R 5 %

FEAATAI]. R 2#412,2022,51(6):885-896.

SREES EE T InSAREOR SR £ 1 LIX A RS HO T

FREEFE[D]. U2 A LR ,2021.

L SRR, R, 1, 55 I Fe— S SAREIR BB SR 5 ¢
WA R . T2 52087 FH,2021(8):51-55.

IV‘ m]J



