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Fig.1 Overview of the study areas



248 AR TS TR 27 2 4T O SRR 2 WO

2 MIRAFE

A5 5 35 R AN 2 BF R, 32 A 35 AR AR
b DX 3540 25 B2 TR b AE e A ] BE 432 9 A 356
g3 X TR L AR b X8R ) 2B R B, SR
Sentinel-1 SAR B} J¥ 41 T R %, SR J5 iH A0 T &
BT 7 A 1 25 0 A2 22 S B, R 22 S T 52 X
B Hh 5E (AR fh P B A $2 B . A2 B b A A B B
432634y, Bl H COSMO-SkyMed SAR 1% SAR
I R AE S5, 328 JBORT 3G 1t 30 DCREAS, £ ] XGBoost
SR HEAT U SR, O V8 2 280, B A 22 AL TR B 1R
F a1 A XGBoost s 2 #1528 73 K45 R | &
Joi B A3 2l S N TR SR IX 3 A A A T BRE
PR o 2 8 N AR 5000 0 Bk - R AR AR T B
2.1 HIEWAESHiTAXEMNSRK
2.1.1 Sentinel-1 SAR # 3% 4 #  Sentinel-1 {E
AR A3 BER (10 m) 19 C I B SARBUH8 U8, HAT &
B ) 53 B 8 R0 A 2 AR L 3 . o, He I 5
(1),2Rf 5X 5 3 & 0 X% Sentinel-1 SAR 1% it
TPEF P AT RBOTE OCESBOLER 1), ol A
AH S8 T 190 52 4 0 R T R 8K, A L IR AR T R A
DA b R A A B . SR )5, R 3G 58 2 Lee U8 I
A XA T R AR AT LW AL P R AR
K A 2 09 A T 2R B i BEES [R) 0 2R 17 HE S
AR —24 202345 H 2 7 A WA+ R 5 A

%5 60 %
B A A DX s B “HEfefk”
[IEZe B B 43245
1
1
L . COSMO-SkyMed
Sentinel-1 SAR .
ZZ/ i / / SARKEE /
HF A T R R 5 SARHHFGE T AL T3
B STIX
HIT R0 P AR 225 e
IR Az HX
Sentinel-1 SARE X GBoos 5 4k, [ B 49 2
S Pl A
BEHLEE (IR L B “dEfedk”
2] B4 B BB 53 2 45

2 W BB
Fig.2 Research approach

ff P31 . A (D)
_ [Ksies
(si+8)(s050)
Horp,y ARSB P 2R RO AR T R E, S, .S 73 3l ol
AHAB PSS 1) BT R, ()7 Fon S 83k Be
“COT IR .

(1)

xRS HOULIIKR

Tab.1 Key parameters specification table

ELIEAN B /5 E AR AR B
2% SAR AT P42 28 e 11202 2 926 06 3iF 7]
Sentinel-1 41 T R HOH 5 H K/ SX 5B M M LT i AT

COSMO-SkyMed 514 18 5 554

MR 7 I 5 A A A PR 1

W C 3 m 4y BEASEAR , S 75 5L/ IR G IX i A IR
ﬁ[m,zz]

TR XEARG S ROC I aMiieE, REL

RS Lee UL -3} 3% 11 FHJEH T 0.7

B 0. 85
fF R S X g
BT R B 1) 38 B 55 X 40 1
T B B E B 100 (7 28 B AR 1) 366 1 0T 5 D 0 3£
HGE
2.1.2 COSMO-SkyMed SAR#ELAFZ  COSMO-  FERCHEHER .

SkyMed#2 fit 75 73 3 % (3 m) 1Y X I Bf SAR %4 ,
AE % TV DT b X 40 M BT 0 B 25 L AR
Sentinel—1 £ HCHY BE AL 22 Ak 18] 3 1 B5f [6] #0678 {5
B B BOW R COSMO-SkyMed SAR $414 503 .
S AR UE B RG BE WSS AR AT T R S A R Y AL
1E, ISR R 3G 5 Y Lee U8 U 77 V5 410 ) B 23 MR 7, 5
B E R 3X 38 BHIE R F0.7(F 1), [A I 48—
AEBR FR LN 5 SR 22 ROBE R AIE 45 ORI 29 28 o0 M 4 4t T

2.1.3 wApAF 2% 54 FIH Sentinel-1 SAR
B 0 5 P A AR A TR A 0T R A o 22
Az AR o 25 G . B B b o 25 B F R R b
TEWE IR P kA T S A B AR A P
HREARGE TS ROC M4 73 B i 2 A T B {H R 0. 85
(1), & B{E (0.85) , F K T B {H B4R T I
g B ARLAE Al DI, I R AT AR T L RS R B TE 4 R
Bl oy T AH SR, JT 38 1 K Ak AL 38 A BT IR 2



5% 2 3

RICEESE : 27 ZT0 XA AR R AL U A SAR B[R] e 00 157 B 5% 249

I 100 m2 /)N TH R B E (3R 1) 51 B /)N e 7
BT, i #5825 8] |t 22 Hoal gk — 2 43087 19 5801
AR Al X R A

2.2 ENHESARHFEFERRS SR

2.2.1 %itHERIR L COSMO-SkyMed SAR
SEAG R B UR BT XF BE 8L A2 Ak 1 B0 1R P A A
PEER Z PP G R AE A HE SE P LB AR 2 B
M B R AEAE . X SRR BB A% S B [ BE Y ) EE

S R BURAE  SCEERAE A L AR AR AT B T X 40 R
[F) f1 bt 6 7 26 2R A0, ELAR AN 26 1 T

2.2.2 #iE4tit B 0Fik RAEHICAER LT
KA, WPk 5 5 1A Ak B BEAH 56 1) 8 71 HRRAE , 4
ARRAESE . BN S5 ) O 2R A 38 (E RN o 25 ]
DA R W L BE 1) 8 R Ji 1] ISR 7K ST R iR B Y S R
BE A B TR S N TS . R AR B Y
P HAE S5 B R ALK WL 2 i .

#2 COSMO-SkyMed SAR S4AGFH1F 52 3] 22
Tab.2 Extracted Features of COSMO-SkyMed SAR Image

R (IR
%g?‘ Yo HH I A X S AE T 0 T3 3
N
S — T B0 43 300 PRI BRI E 7725 (K U e 45/ 0 1B T 6 2 M 7 T 2 Bk /N ) P B A
_oun’ =) )
E " AT BTG | A AT B T 105 2 b B o g e
VI B 14 97 47 19I5 1) O £ 0
Sum = TS e A A S B R oL 5 0L B 5 8 T D B s ) B
TS 1B 1 5 ST 4 5 0 K T 2 TR L 56 0 B 0 O L (T
P 3 45 900 I O R R ¢$ ey AR AR B B R
Memn G A T4 S AR S5 A 0 T2 90 ) 5 75 i 0 2 0 26 55 T U 3 5 00 U B L 53
S DR 0 AT A S 1 5 9
oy TP BT AT B IL R WA BE YK B0 AP A 5 T30 S99 O 30 T T4 22
edilan
f e i1 4 A RO T BB R A A 3
5 I B 4 10 S O B BRI M ol AR A A KA A U 1
FEI BE P 57 5 4 98 5 161 3 3 0 N PRI S RURES - B0 TR A2 AR
StDev R R BRUE 2SR R L G SEIK R IR BERE 801 0 45 20 A 5 I 9
i 2 SEHA A ELAT 5 M2 . B0 X A0 B R ) KB 5 5T AR 0 R G
C EBEMN R ROTR RO R
Minimum 5 I LB 5 T S 9 B A 30/ T 97 55 587K T8 O A B 5 (T
) iy gy TV T AR & RN BN, A TS0 01 02 PO K
Maximum N IATRTCIS T R e o1 oty P TR ) AT A R 1 R
iy K 1
. Pl BE 14 97 47 15 J5 1) O R 0L W 1 V1B P U 1 B I 1725 e P 50 D T i B 0 2 5 40 59
ange
8 R R M 2 TS S5 1 B S0 4 S R A 88 2% B 25 DU A %
Lo BB TR B R B SR RITE R 0 U o ORI BT B TR 41 500
1norr
MBI ONT 50% mREA) IR
Pl 5 P4 57 47 125 5 1) O3 7 0
Majori 5 P B o o7 2 5 3 e BSR4 O 2 B
oy W 1B T 5 S £ 05 0 O B )40 PR B 3 A 2 7 2
Pl B 14 7 7 10 5 1) O 0 0 0 B A
Variety W20, 7T LGB TF R FE #FB R, Variety (A% N TS X B8R 4%, Variety (B 5 . 4R AF 2 5704 HE 51 A4 R0 00 1

H BB KR Al ik

AR 22 R 1 A 80

2.3 E T XGBoost Fy#fith“IE R L "B BT 5 212 51
AR 4 48 B BE LA AL 1B BE R A A B
COSMO-SkyMed %4l G2 1 ¢ 11E , >k A XGBoost i
FT R b AR AR b P B 48 B
2.3.1 HAZRRESEBEANSG AT HXFEY G
5 SAR 18, 36 BUBT 8 N T A S04 X R 4E N T
143 S04 DX 8 1) R AR 4% 5001, FH F Il 2k XGBoost 43
KA Bk E M EEAR B A XGBoost B, A 28
(% 3), itk or 28 PEBE . 76 48 B0l ) 43 5 4 A

Y25k A2 v [ 2 T BEALRD 7 . 7R B AL AR fb e ik
B REHLRR Ty A2, 1 PR A s A7 15 B AR R B9 Y1k
A /M AR 43

2.3.2 pEEHaER AR A% XGBoost
Gy 23w I A AR AR U BEHEAT 43 25, B A AR Ak R B
MR R AE A B K2 S8 R R A,
W o3 28 5 5 R 0 N TR S DX 8 ) A% Ak TR BE AR
Shy F 2B 8 N TR S0 0 Bk M AR L TR BRE 4 B

45



250 A6 TP R 2 2 A CE SRR O %60 4
2 3 XGBoostZ Uik &
Tab. Hyperparameter settings of XGBoost
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Tab.4 Identification of cropland non—agriculturalization patches in the study areas
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Tab.6 Accuracy assessment of identification of cropland

non-agriculturalization patches in the study areas
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A study on the application of SAR collaborative monitoring
for cropland non-agriculturalization identification in
cloudy and rainy regions
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Abstract: Monitoring cropland non-agriculturalization is a critical technical approach for
ensuring the supply of food and safeguarding food security. Addressing the challenges of
acquiring complete optical imagery in regions characterized by frequent cloud cover and
rainfall, as well as the limitations of traditional single-source Synthetic Aperture Radar
(SAR) imagery-based methods for identifying cropland non-agriculturalization, which suffer
from low accuracy, we propose a novel method that integrates multi—source, multi—scale
temporal SAR features for the identification of cropland non-agriculturalization patches in
arable land. This methodology commences with the extraction of arable land change patches
using the temporal coherence map derived from Sentinel-1 SAR imagery. Subsequently, it
employs a variety of statistical features from high-resolution COSMO-SkyMed SAR
imagery, in conjunction with the XGBoost model, to accurately classify suspected change
patches. The efficacy of this method was validated through engineering verification
experiments and quantitative qualitative analyses conducted across four distinct districts and
counties in Guangdong Province. The identification accuracy in these four experimental areas
reached a maximum of 87.95%, with an average precision of 79.04%. These results
demonstrate that the proposed research method is effective in identifying cropland non-
agriculturalization patches in regions with frequent cloud cover and rainfall, thus facilitating
timely monitoring and mitigation of the non-agriculturalization phenomenon in arable land.
Key words: cropland non-agriculturalization; Synthetic Aperture Radar (SAR) monitoring;
temporal features; Sentinel-1; COSMO-SkyMed



