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Abstract: [ Objective] The land cover during the grain for green project (GGP) at Chaoyang City, Liaoning
Province were analyzed, and the trend of inter annual land class changes were tracked and monitored, and the
impact of the project on barren hills, cultivated land, woodlands, and grasslands at Chaoyang City were
discussed, in order to provide scientific support for the rational planning and utilization of land resources at
Chaoyang City. [ Methods] We used the C5.0 algorithm with Landsat images from 1985 to 2020 to extract the
spatial-temporal distribution information of land cover in the region. The dynamic changes and driving factors
of forest and grassland in a mountainous area during the 36-year study period were determined by means of
land use dynamic attitude and a land use transfer matrix. [ Results] (O During the past 36 years, the afforestation
area of barren hills at Chaoyang City reached 2 745.5 km®, and the afforestation area of cultivated land was
about 933 km?*. GGP had achieved remarkable benifits. @ The returned farmland and reforestation areas were
mainly located in areas with slopes >>25° and altitudes over 500 m. The changes were mainly reflected in the

transformation of the internal structure, that is, increasing the proportion of arable land with elevations

W7 B #1:2022-06-10 &8 B #7:2022-10-01

BEITUE 30 7 TR R KA B 8 el 2 8 W I 1) 3 85 5 AT BL” (LN TU20TD-23)

F—1EF IR 1973 . L (DU IR B TN 8082, B0 5T 5 10 O bl o 8 I L SR AR AL TR B B 7R . Email.
shuaiym @ gmail.com,

BEMEE ERA999—) & QUK I T HI HTT B0 58 A4 W58 05 19 ) #8538 8% . Email : ran3323884534@163.com,



114 K 1 PR 4 i

43

below 500 m and slopes <C25°, basically meeting the requirements of the GGP policy. [ Conclusion| The

barren hills, cultivated land, forests and grassland of Chaoyang City in the five GGP stages were transformed

from one year to another. Compared with the first three GGP stages, the “reverse process” phenomenon in

the latter two GGP stages was reduced in response to policy adjustments and implementation. In terms of

project implementation, it will still be necessary to strengthen supervision, accurately understand national

policies and project technical regulations, and implement policies according to local conditions.

Keywords: grain for green project; land use; satellite monitoring; topographic factors; Chaoyang City, Liaoning Province
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Fig.2 Time sequence exponential curve of training samples of monitoring statistics for grain for green project in Chaoyang City
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1999—2002 4F %) B BUR N5 19 R AF s, E R4
W ML CRRE BERG I, ik il 900 km® AL 4k H
o o 5 BH T S < AR B I E R 43217 TR, 35 B 1
24k 852 km*, i HARAE S5 94.67% . 3 a ik /E 7k
AR KT BT S IR 3k 2 VD R BRORE B AR RS R
65.07 %0 , B b7 T AR RN FE M T /b 1 282.94 km®,
HERGRKRW /N, 3 a WRFBES 55 R,
56 R 7 5 H AR IR IR B Ak B

(3) W I W B B i 20 s 5 2002—2004 4 51 FH
i IFJe AT sl B AR AR, 58 B 1 2% 46 1 100 km?
AR BESRAL 1 500 km® B9 HAR . A< B B 50 4 22 K 35
Bij 9 U B 7 839 km” , (5 BT 4 Ak 30.40 %0, MROREIK
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PRI Z L pRCHb S kBRI 20,419 km®, BT 4 JF
KK, TR BEERRERRI. 2 a WiR
1 657.32 km® , F 2003 4F 35 FI| BLAE Py IR B &5 3 L 1R A 1m0
= 35967.52 km” o {H rfy 355 S 12 Tl 1 2 199 85 J5 4k B b
BRI K, BB OR AR AL 55.70% ., 2004—
2014 4 TR 5T fi ) SR 1A 8% L o i LI 44 3 500 km?
AR BFA 2K 2 000 km” B9 H AR, 10 a N 4051 58 1 H A5
110.70 % 1 94.53% . BURHHEEAMLH T TR, DL

a 1985—19994

b 1999—20024

AL TR BRJEE TORE ESRIN H A 3 333.33 km® Sl T
T Shy B ) 22 T TR [ 45 o, o v . 20012007 4R 3k
SESNCTEE 7 AR 413,33 km? 8 H FR 12% 52007 4E
A PN 52 R DU R A B R B B “ B 1 L A i AR
3047 km*; WP IL L AP IA R @R TR T
2008 4 2 AJadh. Ji4 15 A A i th & Ak 346.67 km®,
HILFH M 40 km® , YEFFHBIE AR 60 km® ; H 2009 4FE 45
T3 25 W AF- 2 B[] 42 18 56 B 3 333.33 km® Figth T2 .

¢ 2002—2005% |7

d 2005—2014%

By

(¥

7N

IREHE A T2 KR
2 Bl K %k
5 B 5 g i
s I S Ak B iE
/?‘ B e R
- [ B #HE 4
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Fig.7 Changes of GGP at Chaoyang City from 1985 to 2020
R4 HHETEHTEHRIEERTLSH
Table 4 Data comparison of GGP at Chaoyang City
i AR A5 4k / km?
W H 1B BEIE AR T AR S R
s 1985—1999 4 1999—2002 4 2002—2004 4 2004—2014 4 2014—2020 4
i Ll 21k 1417.85 1 925.16 1 158.38 3321.53 4112.72
pp— FER I UNS 1 569.88 1526.76 1679.31 1 884.84 3 054.40
gefb R s 510.32 436.55 104.96 1 403.25 1 026.37
BHE R 744.68 320.67 734.45 756.23 986.31
3 Ll gk 4k 1101.75 1 252.67 1102.72 3 874.67 3941.79
. B HFIA L 1 268.79 1 633.35 1 657.32 1 890.67 2 809.21
SR i -
g R s 500.64 400.67 100.31 1 387.24 1 103.45
BHE R 768.34 350.41 734.23 1733.58 1024.76
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(4) 20142020 45 51 PH 7 FEAR M i = 7 K
Rl 13 4k 25 5 it 3R B 38 bR O R N I T B B, 9 TR] R
Hexit 2 838.34 km”, IR BFORFF 1 984.45 km®, By Bt
TR B B A . A B B R AR kR 33 R BEIR
3.50 km® 95T AR, B IR 167,12 km® i AR
Hiy AR 2T I A 2 93 1% 1 R T AR R R
U G R R A 97,700, B R IKI F B AE R N
VT T 5 6 alB) BORF RNV K B A e T i Y IR
B 1A %G B IR B AT A

4 e

4.1 I &

ARSCAAT T TARRFE W R Ll B AR A AR Ak X 5 A
B Bragp ik iR i MR B A B4 R WL % HEAR
FF A PR St 1 A8 Ak R A5 L P R s bR
IO, 156 A Y B T 4 TR S A BB 1k TR A D
A fH 19852020 4FA77E SR TP T AR & R 42,
KA TRERSAE., 2S5 £ 1993 —
2013 AFAF % X PN A Hb RF 252 08 20 AS TR 7T RE R Ok il
- B R N A B A b 48 7R AT Y IR BRI R
SR AR A0 K DR/ S L T R R AT IR AR, £
b A T B LA Bk TR AR, SR D
SEVE AL 3 PH T TR S i 30 1) B e AR R L 8 AR XA
A T DX Ly P bR R AR R RN [ TR R [X
S TR SO T B E Y BB > 257 R R i
500 m [ I S 1, (H 55 1078 4 38 B A S it 1% 1 AN
Ivi) 5 BH T 2 0 3R B DB e e ARk 20 3 R X
B8 3 Ao P 2 A A 4 S BR B AT 55 5 5 BB b
PRAE 55 . R SC B 245 W I 245 A5 i, TR St O F B
] o i AT B 0] b 2 A8 A A A B 3 1 . B AR SR LA T
ORI R IR 4% TR, BUR MU E i TR H bR &
PR Shy W BB 3OS L L AR R R A A R BV AN R G
FAL X 5 E SN MR L5 A 5 AN B
f TR R T 0 A5 201 IBOSR R 1] 7E 991 BH T 3R B 3 poh
AR (A AT AU B8 7E 4 o B ) 4 i R A
TOPR TR S o W0 A 23 T O R EAT R S A AR AL
i W 25 AL 25 5T L FE R S IE 5 o i — 25 5
LA T,
42 4 i¢

(1) 1985—2020 4F 5] FH 7 1B B 16 AR T8 pli 3
. WA HE b 1 AL /D 67,33 km® 5 AR b v 3
1 002.18 km” ; FUHLFIE 0 1 798.72 km” ; 3 L1 i 20>
3 445.42 km” ; Fi INFE AR ML 1 409.06 km”™ , % 55 by
TR 1 336.43 km® s B b 5 BACHD U RN % R BB U 43 01 R
654.01,278.98 km®,

(2) 19852020 4F 5 JH 17 IR #f X 5 i bk X A5 b
T A TR A AR B AR ) B 3 RIS B A oA L
B IUAE N 25 M 1 B A i A B B e, AR BR X
3o 3 B AR AR B B > 25 MR AE =>500~1 234 m 2
(i) BE AR A 3 A b L 3 BE > 25° R 4R EE 5 500 m
430 AR X P T 5 it 5 2R A R B 2

(3) 5 AWy B s B T AR Bk AR TR ) 2 EAE T
B LR I ik — L Ik 18] 1985—2014 4E LB B &% 1k
g EEAT 5520142020 4F g Ll 2k Ak 5 4 322 A
SRR L BR L5 4 B BOR BT 55 oK 58 B, AR B B
1155 BB & o il . ELAR 5 B B TR AR FRRIUR S
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