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Abstract; Plastic film mulching has greatly increased crop yields in arid and semi-arid regions of China,
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but also caused a lot of environmental problems. Thus, timely and accurate mapping of plastic-mulched
farmlands through remote sensing technology is helpful for governments to plan agricultural production and
deal with micro-plastic pollutions. However, the existing recognition methods based on single-temporal
remote-sensing images with low and medium resolutions are unable to accurately recognize the plastic-
mulched farmlands in the Loess Plateau due to its complex terrain and fragmented agricultural
landscapes. In order to accurately recognize plastic-mulched farmlands in the Loess Plateau, different
feature set combination schemes and multi-temporal image combination schemes applicable to recognize
plastic-mulched farmlands in the Loess Plateau were constructed based on Sentinel — 2 remote-sensing
images and random forest algorithm. Three testing areas were selected for constructing recognition
schemes mentioned above, including Linxia County in Gansu Province, Pengyang County in Ningxia Hui
Autonomous Region, and Shanyin County in Shanxi Province, and one validation area of Xunyi County in
Shaanxi Province were chosen as the scheme validation area. Firstly, based on the random forest
algorithm, the optimal feature set combination scheme with the highest recognition accuracy was selected
from seven different feature set combination schemes for each growth stage ( sowing stage, flourishing
stage, and harvesting stage). Then, based on the remote-sensing images of the three different crop
growth stages and their corresponding optimal feature set combination schemes, different multi-temporal
image combination schemes were constructed to recognize the plastic-mulched farmlands, and then the
optimal multi-temporal image combination scheme was selected. Finally, the effectiveness of the optimal
feature set combination scheme and multi-temporal image combination sheme for recognizing plastic-
mulched farmlands was verified in Xunyi County, and the spatial distribution maps of plastic-mulched
farmland in each research area were drawn. The results showed that the visible bands (B2, B3, and B4)
and the short-wave infrared bands (B11 and B12) in the spectral feature set of Sentinel — 2 remote-
sensing images, the normalized difference bareness and built-up index (NDBBI) , normalized difference
water index ( NDWI) , bare soil index ( BSI), normalized difference built-up index ( NDBI), and
modified normalized difference water index ( MNDWI) in the index feature set, and the sum average
(savg) and correlation (corr) in the textural feature set can be used as optimal input feature variables for
recognizing plastic-mulched farmlands. Among the seven different feature set combination schemes, the
“spectum + index” scheme was the optimal scheme for recognizing plastic-mulched farmlands during the
sowing and harvesting stages. The Fl-score for plastic-mulched farmland recognition in these two stages
in the four study areas was greater than 87% and 57% , respectively. The “spctrum + index + texture”
scheme was the optimal scheme for recognizing plastic-mulched farmlands during the flourishing stage
with Fl-score greater than 71% in the four study areas. Generally, the plastic-mulched farmland
recognition accuracy based on multi-temporal remote-sensing images was higher than that based on single-
temporal remote-sensing images. Among different multi-temporal image combination schemes, “sowing
stage + flourishing stage + harvesting stage” can be used as the optimal scheme for plastic-mulched
farmland recognition, and the F1-score for recognizing plastic-mulched farmlands in the four study areas
was greater than 92% . In general, plastic-mulched farmlands in the Loess Plateau can be accurately
recognized based on random forest algorithm and the optimal feature set combination schemes and multi-
temporal image combination scheme.

Key words: plastic-mulched farmlands; remote-sensing recognition; multi-temporal remote-sensing

images; feature optimization; Google Earth Engine; random forest
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Fig. 1  Geographical locations of study areas and spatial distribution of sampling points
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Fig.3  NDVI time series curves of different land cover types at a typical area in Pengyang County
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Tab.3 Feature parameters of Sentinel —2 images used in recognition of plastic-mulched farmlands in Loess Plateau

FRAESE  RRAIE P T HORE

i E B

B2( ) \B3(%%) \B4(40) \BS(4Li1 1) \B6(41342) \B7 (4134 3) B8(ITLI41) \B8A(LIA 4) BIL(HNLIAM 1) |

IH — (R A F5 0 (NDVT) 1280 2 (R 4R 8 (DY) 270 Lo (AR 4 0 (RVI) 280 o e 98 5 it 4 4 (SAVT) 127

B LB (BS) BOT — fh A 4 B (NDBI) P g — £k 2% R R M 5 0T M 5 8 (NDBBI) 2 sk g 0 —

1% (pel/pe2_ent) (2277 2% (pel /pe2 _dvar) 2245 (pel /pe2 _dent) i % (pel/pe2 _asm) | fix K AH & R E (pel/

s 5 10
L BI2 (R4 2)
1B O 9
Tk PR A3 OINDWI) I {4 % (NDW) ()
SR 28

pc2_maxcorr) K FEEE (pel /pe2_con) AH M (pel /pe2_corr) (J5 2% (pel /pe2 _var) 3 2250 (pel /pe2_idm) | FlISE )
(pel/pe2_savg) JFIJT 2 (pel/pe2 _svar) KA (pel /pe2 _sent) FHIGAF I EE 1 (pel/pe2_imeorrl ) (AH & A7 B EE

2 (pel/pe2_imcorr2)

T« b R YA AR B L AT T LOHUE D 0. 50 5pel \pe2 Sy 55— A A A i S R X

W P AT B ) A 2 D AR ) 2R R AR
1] 43 A1 ) P K A S50 530 45 408 3z AR
fE GEE -5 il Jl RF 533 BEAT 70 JE Al g 2533 53k
TR SRR B T A o RRHAE S B M X A
SR A . RS Z K, AW SO 28 T
B 500, M ERIA g A U023 26 I i A CREAE DY 7 R
fF 7 AR

Z N R RO T 2 R R i 2 5 oy e e il A
T R B R 3 AT RE 2 T RO T A R 4 K
ME” o LI O 2 e Bk B RURS JRE R 0 B0 R
WFFE LA RF B9k 19 56 J & 80 ( Gini index) T 4 48
B, 0 R A — AN SRS X 3 SR AR R i O AR
BOM GO N 5~ SR 47 5 2 b, AR5 3 4 —
AFHIEA F1E 3 SR b 1y R A 4
DRFAE N 1 1 e & AR A O, d AR B AR A
T H N R BN/ B S 0 72— IO T i
NS ERE AL A 7 o A A A TR, L FL A (FL-
score ) VF S VA 45 b5 0 16 45 JE R AE K 1, I A0 i 10

prig L (1 98
1.3.4 BERCARMFGIRERA S T RS Z A
CWIES

T VM AE 3 ASAS TR B AR A T 0 R AR TR
AR AR A R AT B AR TH AR A9 AT R, ik TR
MRFE B A g 7 FhAFAE R A& 7 3, Horh i 48 3 Fh
—RREAE TS R ORI T R (7 & S) AREUE
MEHETTROTR D) BOFFIEETT R (TTR T) ;4 Ff
HE R EETT 2 Ol + B TR (TR S +
D) DL + QORI E TR (TR S+ T) 55+ L
HRRIEAR DT S (T 1+ T) Ol + 3840 + SCHRRAE
EHRTES+1+T), fx4g— DRI IX,
BT LR 7 MRS A G U7 R 3 AR A
TR B A TR RISk A Y, 5 DL JiE 4 T
WU FLAELAE S PR 48 A5 00 2 AN R4 9 28 1 301 1Y
ARG 7 %

I B, 2% 1 ) 78 A EH 194 O 335 2 5 2% B 2 1
R KRB WAL, o T IR0 R FAE A
B RS AR L 4 T AR TR B A 8, AR AY
JET 3 SRRV A B 30 64 0 SRR A B HG % I 1Y e
DA S AR T 4 22 I A 2 2 U0 7 46, 4%
0 A+ K BRI A R R+ MR 2
BT KR + AL A T R R+ K
RERCH + ORI A r ., BT Lk 4 fORFM £
I A 2EL 2 7 58 O 60 A T 3B SRR B, O AR BIKS
JE SR A 6 A e i 7 2 v B AR TS SRR I 1
AT iR
1.4 BRER MRS ETEMNIBIR

T B0 ERE A A, T IRV A X A T AR
S5 SR HEAT RS BE VA, T 00 D RS JEE ST 4 45 A AR 5
H RS B2 (PA) R PORS B (UA) ™ R FI {

2 ERESW
2.1 HIEEFRELER
2.1.1 DBiEREE R T 1k
HHOGTERRAE R F 0 B IR a5 A (B 5) 1]
1, 7E A TR X, Sentinel — 2 38 GBS (1) ] IS¢ )%

BL (B2 B3 il B4) Flj ¥ 41 4 B (B11 1 B12) &
BEVERCE . MRS R 3 AR X R AR A E
01328 JER A% R ) I AR I i 2 O T AR AE TR T B
WG, P R TR BT
B AR T L6 A Dk £ Ah I B Y LR L 4k 2R TR
oA REAE R 3647 2 A U FL (A
BT Bk, ABFSR G E B2 B3 B4 BI1 1 B12
Sy ¥ v R R A B G ) B R O 3 R AE
A+
2.1.2  EBURAIE A TR

GEHT 3 AW DA ] i B50CRE AT PR 7 1 28 3
WraE A (& 6) , A] 45 BURFAE R F NDBBI,NDWI,
BSI NDBI MNDWT ) 8 V45 w17 H Ay 38 BURFE



186 P AT 2023 4
—u— 55 —A— —u— % —A— Y] —u— 3% —A— R
- o - AR HFHEEEE - o - A HEREN HHEEENE - - AR HHIEEE
2r <100 12 =100 12 .*100
90 H90 e N I+
1p . 11 ~/ w
80 ’*\.M“ 4180 | 180
70 < 107 i 70 & 107 i 470
60 & £ o | 460 & ol 4 B S L
e I N e pr T
0= o SY ! qa0E =Y ‘~¢' da0 =
0 %L i 130 & T4 | 430
20 : 120 : 120
10 b | 1o m : 110
PP P PP R P PP PP PR PP
JERERE JERERE
(@ REE (b) #FHE (o) LB
PS8 e 3 AN T DX 5 R A PR T o P 5 A [ 40 2 30 0 A TR LIRS
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at different crop growth stages at three testing areas in Loess Plateau

SR IG5 (A ¢ B SINI UE = & B (TS R U S wvi-% (=5 € £ R (N S I

fifi ARSI A AR ORI I 7 e A RAE AT 2. 1.3 USRI T ik

JR 3 A DB AR T Y FL(EE T 22, 1 3 AN I DX HE 2 A 10 7 (9 S BRIl [H -
Wl AR Th, [, A BF 58§ € NDBBI NDWI,BST,  ZEPEIFEGR 455 (8 7) ol J0, S0 SRR AE [ 5 v RSP 3
NDBI Fl MNDWT 3y B - & J5U B 5 4% 3 J2 3R ) 19 f1% B 2R d g, LR AR OG0T AR SO AIE D] T

—=— 55 —a— YY) —u— 1% —a— YY) —=— 55 —a— YY)

- - AR FHEEZE <o - AERKIEREH RRE T - o - AERIEREH] P B EE

8 =100 8 =100 8k 5100

7+ 190 7k 190 (P NS S

. 180 6L -0 e O S e 080 . i 180
N e N 70 o | q70 ¢ | | ~70
= " M = . /- L IS
= A = gy ——E =~
SR Srerts-w SR NEEE sl L - "0 £ L1 e 160 &
mél— E R S50 @4- A abaaadisg m af = * *e o0
B3 : 40 = @3—‘ : 40 = ISHRYE 'IA/I*\ 140 &=
& | 130 & | 130 (67 A A A Al

T ' 420 = | 420 & 111

| | I
Ir | 10 e | 10 Oy | 10
O 1 1 i 1 1 1 1 1 1 1 O O 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 O
oo S SIS S & & & § DSOS S S S o % & S EFTES S

FFE ST TS FIE TS O R S S AR SO IR
Aol araons S aTal a0 NPl Ns Sl NS NS NI VINIYT NN D VS
ST IV ST IIENE SETETELE

< <
BreLibs s SURAAE BreLibh s
(@) mE L (b) L (¢) LHFALL
BT % e 3 A G DX s A P R S AN VR A O B A FH R RS
Fig.7 Importance of textural feature factors and recognition accuracy of plastic-mulched farmlands

at different crop growth stages at three testing areas in Loess Plateau



5 8 3

B A 2 LT Sentinel — 2 38 B RZ R B BB A FH L 187

P o B B I . #F pel _savg . pc2 _savg il pe2_
corr [ LA [ 8 0 F A Se BERRE B, LB 3 A0
R DR [ 1 9 A 0 A 2 A T A R 5 22 18
TREREE . UL, AWFR 0 E pel _savg pc2 _savg
H pe2 _corr Sy A i i 7R IR FH 2 B Ui 1 £ 2 &
PRERAE R 7

2.2 AEMEMEBTHNREHTEEAS

I Bk 3 Fhs R IEEE TR (RS HE L
TR T)F4 FHGRIEE TR (RS +1 5 S+T,
TRT+T IR S+ 1+ T) WA FAVEY A4 & Wi
JE A FH U REF B3 B S d 36 UF A AR FIE V8
Mg h S B A FARI Y FLAE (R 4) o S5 R, 5
FHE RGN 3 AR XA 2 A L, 414 FR AR
LR FL Y E 87.49% ~89.80% 2 Ia],
A —RRIEAE T B2 FL(E 3 (E 55 0.91 ~12.45 41
O3 o FERL M, LT AR K I R AR ) 5 15 R )
3 AN X ) B AR A A RIS T 2 FL (A Y
1B WAE 74.51% ~T76.68% Fil 65.16% ~ 67.49%
ZIE, W — FEAE S 7 R W FL E ¥ E 4 5 &
3.43 ~13.78 DN HIT AN 1.45 ~14.74 A~ H 4y 5,
X % WA ) FH 22 5 A0E 4 214 00 78 IR AR T A SO T
R IEAE . AL, SR TR AR 3 A D X
AR A FLEE K 86.27% |, Lok T 4 K I 5%
RN AR 5 A5 R R Y F L (R 38 {8 43 50
14.49 22,19 /N[ 43 o5, 31X 3% BH Bl 45 78 WSS AE 0 1 2
KR, B A (R ) 398 K RS B K i
FEAIR .

FERIACR I, TR S + 14 3 MK X
HEAT 76 A T TR0 ARG B 3 o e T A U 58, F 1 (E
BIE 4> 3 H 89. 80% FlI 67.49% , AH Xt F A= K IF 5%
W2 S + 1+ T 128 A F R RS B B i, 7
3 AN X R B A () FL (Y {E ky 76. 68%
DRt A1 9% B 280 o T 28 S + T R 40 30 OISO 91 7
EFFMERAG TR, TR S +1+T A KK
SRV Itk B 1 LA Ry
2.3 BERBARINEHASHBEAE

BT RFIED A & W00 32 SR AR S H % N 1) $c
PR SR 405 05 56, F A 22 o i 4 4 2 S A FE 331
J7 & 3 2k B E FE AR R VE R B 530 PA LUA R FL
(B, PEA ) FH A [R) 22 Bt 4 20 45 D7 8 1 591 7 B Ak L 1)
RO, T 0 R S T R v R R AR U
MR % . W AR 22 H 2 T Y R A R
BIRE BE (36 5) , Al I BR A= K RE 30T + i3k 4 %2 i AR
HAH, R Z a2 G T 2 MR BIRS BE 35 K T 50
B AH 52 15 T TRUIRS B e v 1 4% 302 AR 0 RS B
XU LG T B A AR, 2 B AR AR A G et T

A R B IRA T

F4 BETAABMEEEHEFRERRENESTH
T3 ANMKAXBERBIRAH F1E
Tab.4 F1l-scores of plastic-mulched farmland
recognition based on different combinations of feature set

at different crop growth stages at three testing areas

Y%

v FRESE & _ WHIEIX .
PIES & ZHE P&

S 79.82  87.91 92.00  86.58

1 84.71 86.89  86.60  86.07

T 74.21 69.97 87.88  77.35

kg ] S+1 87.27 88.71 93.40  89.80

S+T 81.94 87.19 93.88  87.67

1+T 84.79 86.40 91.28  87.49

S+1+T 85.19 88.77 92.78  88.91

S 69.65 77.98 51.55  66.39

1 68.32 83.15 61.78 71.08

T 51.89  77.01 59.80  62.90

AER N i S+1 73.93  83.47 69.57 75.66

S+T 72.82  83.98 69.00 75.27

T+T 71.57  83.61 68.34  74.51

S+1+T 75.00  83.47 71.58  76.68

S 68.18  65.59 55.17 62.98

1 73.58  63.93  60.61 66. 04

T 61.32  54.21 42.71 52.75

&3] S+1 76.50 68.29 57.69  67.49

S+T 74.07  65.81 55.61  65.16

I+T 73.58 65.51 61.62  66.90

S+1+T 76.64  67.36  57.71 67.24

X il =B TR+ ORI 2 A 4 R
I B A TH A JE B i, PA U UA FL FL A8 23 5 ok
92.86% .93.69% M1 93.27% . %f T & HH, 3 T4#%
W1+ AR S ] 22 i A 2 A TR 2 A T RS B
=L, PA UA Bl F1 {5 4 5% 94.89% . 96.53% #iI
95.70% . *fFILFTE TR + AR R 1 DL &
W + A= K RE BRI + WO 1 22 e A A& U B R AR
FH A A B2 AR S5 HL R S5 i A B, PA JUA FLFL{E 43 )
#97.96% 93.20% F1 95.52% , {451 & )2, %t
T M TR + AR + ik
W1 Z B AH A A R R T Y FL(EAY b R 45 A
B2 e 1Y 22 A 2H 5 43 AR 0. 35.,0. 63 > 43
SO R Z B A A 8 FL 40 ) & 0.81 ~
LI AE S 4.47 ~9.90 MH A, X £
FEBFFE X 5L T HE 1 + 2B A RE T + WSOk 0 2 i AH 41
B TR TR B A B AN S g 2R A5 A58 e B A B2, T AL
R INFRAE o

I, 25 6 25 R TR) 22 i) AR 2 6 07 S8 76 R[]
T XU B R A A A B R RS Pk, A BIF 5 A 5



188 PSS A VI R A S 14 20234
x5 AESHBASTERRBIRNEEE
Tab.5 Accuracy of plastic-mulched farmland recognition under different temporal combinations %
PRI Il 5 2 A SR ITNERES

PA UA F1 {& PA UA F1 i PA UA FI {fi
Eigil] 85.71 88. 89 87.27 91.48 86. 10 88.71 93. 88 92.93 93.40
& + A R 93.75 90. 52 92.11 94. 89 96.53 95.70 97. 96 93.20 95.52
&+ Uk 92. 86 93. 69 93.27 90. 34 90. 86 90. 60 95.92 92.16 94. 00
A HE ]+ 3R 80. 35 83.33 81. 81 88.07 82.45 85.17 63.27 68. 89 65. 96
W) + A KOE ) + gk 93.75 92. 11 92.92 93. 18 97. 04 95.07 97. 96 93.20 95.52

SEREI + B KR + Ok 2 A S N E LS
D R A FH R S 4 AR 2k 22 B AR AL
2.4 WIFRMEBEXRBIRALER

BT FRAFAED T W LR R 5 7
ZU K A G T E, A& B R E X k17
JEA U . et a4 BT i b X AR K E
B R S I G 0 A A 4 21 Ty R ) R A T Y
F1 {43 51y 87.86% .85.31% H1 69. 86% , Ik T 4%
1+ AR + USRI 22 i AR 20 TR ) A R A
i) PA,UA I FL {f 43 5 & 93.20% . 96.00% FiI
94.58% , 1% & B B6IE X R IS 5 3 A4 3k [X 3
AR—F, BAHh, A E B R ) IR A Y TR
13013 hm*, 5831 A 14 133 hm® 0 2 i) {5 24 2
K T.92% ARG SRR FRIEE A B T R ML
B AR ZH Ay 58 % 38 4 JRL T I T 0 R ) LA A
TP IR .

ST X T Rk 4 SIS X, A % R Ak
WL RERTHE S+ TIRBIEBEA TR F1E 50K T
87% M 57% A AR R, T HES+1+T1iH
SIEREA I F1EH KT 71% . M4, 5T 5
)+ AR + SR I 22 I AR 20 5 J7 58 R )
AH FLEYIRT 92% .

2.5 EMREMNBERERARIER

BT LRk AR AE SR A T N A A
J7 %8 %5 4 AT X 2 R A T AT R, O 4 il
JIE e FH 25 8] 43 A B (] 8c \8d (81 .8)) o I I 7 K Ak
FH 32 43 A 6 45 98 X I T S 40 1 X3, 358 /20 43
A TR B I X, BRI, 2020 ARG B HL
JIE A P 32 B0 A 78 2R AL R b X (8] 8 ), 18 JEf 1
R FR 249 4 10 240 hm? 5 352 BH EL 78 J8 A 11 32 523 A
A F S R R S b X (18] 8d) | A T B I AR 24 Ry
28579 hm? 5 11y ¥ L7 AR FH 3 B2 43 A 7F S 1 30 L X
([l 8i) , 32 S i JE 1T 1L 249 24 24 250 hm® 5 A B B
T RS T 2 203 A A V4 g A b X (& 8)) 8 A T
B AL 13 013 hm® i Tl = 4 3 AN
DX 1 76 B A T e 3t 1 B, A B SR ANAE 2.4 1 hox L
6 UE X ) 5 LAY 7 R A P 3 SRR T i AR S e i
[IIF28

BEA, o35 % 4 ASAESFE X R 8 X B Sentinel — 2
HPZ @ (R:B4 .G B3 B:B2) & Ml Bt 17 H U
VR A BB T 23 i) 3 A AR B0 A 3 J ) 25 2R ik 47
P, Al 0 xd T b B 7 35 M B R B U A X 3,
(P 8g.8k) L Lz i fE 5 2% | iy e &2 bR A KLU ) [ S
(&l 8a 8e) , A HIF 5T 19 TR 531 245 24 249 B A5 - s 2 )
A TH B 23 8] 23 A £ L (] 8b (8 .8h 81) , HLIH I 4%
SR M B G 30 5% 3 W

3 i

3.1 AFEHFERAE T RIIRANE R0 o
O3 A% T3 SRR AL i 1) 8 R 5 W VR WU
-t b ) P 3 NG T 0 S I X T R R
T B FH 1 328 AR S0 A S A B L AR PR
V5 LU SRR 1) AL L R SRR A /D B B 6 R Y K
RG-SR TR T 78 A T 3 RS R AiE 72 A 0t
e, CABETER 2500 81— B 58 IX 10 46 05 B sk 47
g SO e I E AR A B = i s AU R
Peo BRI W, AU R ), R
i 23 Bt DX T] — DX 8 AN [ i 1) LA B 3 ) 5 1]
IR AT RN TRI T AR 22 5 o R, AR BF 5 R AT SR
ARFANE A B - g B AR e J R ) A i 7R o,
T e S 3 BB L B A S X A AN T
VEY B W e e A 4R 21 5 T7 8, AR 05 AL A ik
FIRY AR U 78 kR 22 R R A0 0 6 E X ) 2 B ) A A
HBEAT U5, BT 453 F1{H Ry 94. 58% , Ui W A< BfF 5% Bt
XA TR 0 A R A )RR AR 4L 5 T R a5 2
FHRCHE RE 05 55 vl 3t DR B g D0 B TR T
BEAR  FEABIETE o 2 T 4 R R O3 + 4850 + &L
P55 [ A AR AR A5 5w B9 IR IR B, X 5 O S0
AT R A SR — B AR AR 5 AR LS I Sl L
BEXEA R VR A T M i T IR AR IR AR 4 & 07
S, Al HE— 25 S ] AN [5] i 30 ) 2 JE R 45 TR ) I
KPS
3.2 ARSHEAETEMIRANE RS
AL A IR a3 S S R Bl AL A el 2 19 2
K e A AR TR A I BF 98k 22 3 T Hb
TS SP 2R dw  Y F J R2 18O R BB TR o AL



5 8 3

B A 2 JE T Sentinel — 2 38 B EZ AR B b DR B A FH L

189

103°0'E
T

106°20'E 106°40'E
T

0 10 20
_:Ikml

35°40'N

36°0'N

35°20'N

35°40'N

36°20'N

?ﬁlﬁi/m

(b) I AR A

103°0'E 106°20'E 106°40'E
(o) I 2 EL AR A T 1 45 5 (d) B2 0A B A R A TR 250
112°40'E, 113°0'E 108°20'E 108°40'E
T T N ‘Z T T N £
Al ST s A
LZ on
1%
S =z
“a >
&
L
=
18 -
oA
n
: (u(’:%(’klm . (uozz.?km . B
) L L o A 1 112°40°E  113°0'E 108°20°L  108°40'L ) & BRI A H iR b
() " ! () LLIBA EL R A AR 15 () 2 BRI e R 25 5 ’
T

P8 B e Jat 4 A BRLE 50 DX A B TR T 03 445 23

Fig. 8 Recognition results of plastic-mulched farmlands at four representative study areas in Loess Plateau
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