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Impact of conversion cropland to forest and grassland project on

land use/cover change and landscape pattern:
A case study of Zhangjiakou City

TIAN Lu, XU Yue-ging™ , SUN Pi-ling

(College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China)

Abstract Based on the technology of RS/GIS, the data of land use in 1989,2000 and 2010 were obtained from Landsat
TM of Zhangjiakou city. The land use change model and landscape index were used to analyze the processes of land
use/land cover change and landscape pattern. The results showed that the main type of land use changed from cropland
and grass into forest and grass during this period in Zhangjiakou City. The area of cropland decreased apparently,
changing from —0.27% into —0.83% of the dynamic degree. Grassland decreased slightly as well. However, forest
area increased obviously from 0.56% to 1.39% of the dynamic degree. It was obvious that the cropland was mainly
changed into grassland before the project but changed into forest after this project. The proportion of cropland changing
into forest increased from 22.50% to 45.46% . Meanwhile.684.85 km? grassland changed into forest during this period.
At the same time, the landscape pattern tended to be of equalization. The landscape fragmentation aggravated,and the
shape of landscape tended to be simplicity due to human activities.
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Fig. 1 Location of studied area
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Table 1 Types and classification values of land use degree
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Table 2 Areas of different land uses from 1989 to 2010 km?*
el i WHAN T HHM A58 i K8 R FH b X
Eh B ‘ Hohe o _ R e
Garden Urban and rual Traffic Water Unutilized
Year Cropland Forest Grass Sum
land construction land land area land
1989 10 900.29 1412.81 9149.39 11 207.85 907. 87 92. 37 963. 16 2 171.62 36 805. 36
2000 10 570.74 1 492.14 9 711.27 11 018.05 1027.25 118. 19 869. 69 1 998.15 36 805.49
2010 9691.73 1493.49 11 062.74 10 891.40 1 240.95 144,78 787. 83 1492.45 36 805. 36
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Table 3 Transfer matrix of land use types from 1989 to 2010

2000 4F
ok WA T8
7] 4, IRE R T Mo ZZE A 7K 18 1] FH b
Typesof i e g J SR R A A
Garden Urban and rural Traffic Water Unutilized
land use Cropland Forest Grass
land construction land land area land
kb 10 525. 32 59. 04 91. 89 167. 40 70. 92 16. 20 0.63 2.25
[7e] 3l 0.00 1 393.02 7.38 0.27 4.59 0.09 0.00 0.09
K 0.81 0.63 9 117.00 2.52 1.17 1. 80 0. 00 0. 00
i 2.07 16. 74 383.49 10 768. 68 26. 46 5.22 0.09 1.17
1989 4F WAHA T 0.00 0.00 0.00 0.00 914. 22 0.00 0.00 0.00
T H
2238 i b 0.00 0.00 0.00 0.00 0. 00 92.07 0.00 0. 00
TR 39.78 5.22 10.71 27.18 6.75 1.35 869. 40 4. 86
) FH b 39.42 10. 35 75. 87 47.52 8. 64 0.45 0.00 1 984. 95
2010 4
2 2 K
T § i ks = . 22 L i S F L
Types of . el b o - WA TR M A K 38k 2 1) FH b
Garden Urban and rural Traffic Water Unutilized
land use  Cropland Forest Grass
land construction land land area land
Wk 9 637. 02 90. 18 441. 09 271. 26 140. 40 25.38 0.27 1.80
7E] b, 34.92 1 359.99 34.02 30. 96 23.94 0.90 0.00 0.27
b 3. 60 9.99 9 644.22 23.13 1. 89 0.45 0.00 3.06
i 5.49 8. 46 684.9 10 282.05 29. 88 0.81 0.18 1.80
2000 4F UK T 0.18 0.09 0.00 0. 00 1 032. 48 0.00 0. 00 0. 00
T H
2 38 Ha 0.00 0. 00 0. 00 0. 00 0. 00 117.18 0. 00 0. 00
IR, 29. 07 6.57 16. 65 28.17 7.56 0.54 780.57 0.99
IR H Hb 15. 39 15. 21 211. 41 249.75 13. 86 0.63 8. 37 1.478.70
2010 4
kaT el i1 WA H B K35, A
H AR T M 30 A JK 3§, <) 3
Types of i Mot )
Garden Urban and rural Traffic Water Unutilized
land use  Cropland Forest Grass )
land construction land land area land
kb 9 561.60  147.60 570. 15 396.18 211. 86 41. 40 0.72 4.14
7e] b, 32.04 1 296,27 21. 24 30. 42 24. 48 0. 81 0. 00 0.18
it 3.78 1.35 9 086.76 24. 39 2.70 2.25 0.00 2.70
i 7.74 9.63 1021.86 10 097.46 58. 23 6.21 0.27 2.52
1989 4E RPN T 0.18 0.09 0. 00 0. 00 913.95 0. 00 0. 00 0. 00
B H
2 38 He 0.00 0. 00 0. 00 0. 00 0. 00 92.07 0. 00 0. 00
7K 38, 66. 06 11.16 36. 45 48. 96 15. 39 2.07 780.03 5.13

A ] 54. 27 24.39 295.83 287.91 23. 40 1. 08 8. 37 1471. 95
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Table 4 Changes of land use type from 1989 to 2010

1989—2000 4F 2000—2010 4F 1989—2010 4F
2 A4 FR B — R A B — M A B+ 4 )
AR AL/ N MRS AL/ N MRS AL/ N
Types of ) KRGNEBE/% ) KRNEE/ % ) KRB E/ %
km? km? km?
land use Single dynamic Single dynamic Single dynamic
Area change Area change Area change
degree degree degree
ko —329.55 —0.27 —879.01 —0. 83 —1 208. 60 —0.53
el b 79.32 0.51 .35 0.01 80. 68 0.27
b 561.88 0. 56 1 351.46 1. 39 1913. 34 1. 00
W —189. 80 —0.15 —126. 64 —0.11 —316. 44 —0.13
WU T80 F 119. 38 1. 20 213.70 2.08 333.08 1.75
2218 H 25. 83 2.54 .58 2.25 52.41 2.70
IK 18, —93.47 —0. 88 —81. 86 —0.94 —175.33 —0.87
2R 1) b —173. 46 —0.73 —505.71 —2.53 —679.17 —1.49
£5 1989—2010 ERFE R LA AR ETHBER
Table 5 General changes of land use from 1989 to 2010 %
R I s B i ) A A 1 0 E Year
General changes of land use 19892000 2000—2010 19892010
TR LR BB E 0.14 0. 34 0.23
- Hb ) R A Al A 0. 2¢ 0.13 0. 38

B BRI BRI H TR S AT (19892000 4F) , #F
i B b K S8 R oK ) e D L bR SR A T
Hby Ko 2 58 FH 8 . SR A b S B AR S B,
b A S T AR 41, 00 0, HoUR Ry bRl o Bk b e 1
AR 22.50% . [A) A, B b R TR AR 88. 11 %0 7%
] 1Rk b, bR 3E B BT Hb (67. 36 20) B ML
(16. 1496 5 A BEAR TL e th . W TH), R Ml 1) 20 25 A%
fRBE fe /N, Bh A AL — 0. 15%, Mol 3l & ok
0.56 % B Zh A B K —0.27% .

IR MR B TR S JS (20002010 4F) , #f
b K A ) FH b 5 3 020, R B S RN A T
JH b 0 52 3 FH b RE 2 1 . B b v R ke,
B 1) BRCHE (45. 46 Y0) FIFL ML (27, 95%4) , % 1) ARt
(8 LA 386 0 . 6T 43 Bk b 2 ) 5 b ] B, R A R
M B 5 R T AR GK 731 52 km® , v G 1] bRl 1Y
T AR o B 5 T AR Y 93, 62 %, 5 BT M 7E BB
RO, W] B Eh A B FR AU —0. 83 %,

MR 1.39% B H A —0. 11%, fE3X 10 4E[A],
TS TR KK O K EE &+ #h % 5SE 2
FE R A I FH b A T R 9 /D> o T T B i) b il R R M
43990 ok A R G T AR 41, 08 06 R 48. 53 %6,
A H 1989—2000 4EAY—0. 73 %4 R —2.53% .

YW EE A FE I BE (1989—2010 4F) , W% |
o el b R0 XL i) e A b — A X S A 4 AR
17 G At T b 305 ~F- B [ 5 46 o A b | 7 Sl RN A ) P A5
SEUF /D MR WA T8 b R S 3 b A 2 4
Jine XFEE 1989—2000 4F A1 2000—2010 4F 2 ASHF5E
BFBE L 45 - b ) FH 2 A0 30 25 B R B & AR AR Ak H
o R AR AR TR R R ) M h 25 A
Ak g B 359 388 o, b el M 2 25 AR Ak RE s, AT
UL R BERT S AR B AE B B YR > HR
B U8/ s i AR B B M 32 A ) Bl 17T AR
BEJE B 225 Ak . M %s [] B, B #F IR AR A
BT EEAE T T RE O WALk R E
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i SCEL T YR L A5 AL Ml DX, 00 LR 3 T
R T bR RS I E ALY 42, 9200, M b X T2
DR A M YDA T AR K 2 R B MR R AR Y R
X3, F 2000 4F 52 it 1R B i AR ad HE TR LK 3 1
Hb R KA 1R 2 T s AR i S R AR AT
IK B IK AT L Al L L IR B AR GR TR Y
St AR YRI5 X A b R /B A A e R
R o B YEN ATB XE YD AR SR T DA AR R
RIS 93
3.1.3 A REE TSN

K58 T =0 A b R R B LA e Ao R
1989 4F 232. 99,2000 4F 233. 57,2010 4F 233. 87,
AT LK Z E T A b R R B B ] A3 A T
Fr#aF AR SR AR AN K, 19892000 4 + Hi
FHRLE AR AL 3K 0. 25 %, 20002010 4F + 1 F1) ] 72
FEARE R 0. 13% ., H TA&TFM AR, N0 1Y
s NS Bl 0T DX I A 2 1) 0 52 o 7B o B K S - by
IR B i e 2 B 14t B A TR St )5+ b )
FHFR B A AL 3 1 B 1GR3 TR AT D22 X Fh 3 K 1Y
YEF A8 A b [ SR 1 0 v R AR B AT B 2 o, A )
T Hb BT YR ) AT RS R

3.2 EVWEREENSH
3.2.1  BEHKPF XA B TALS AT

EE AN B 58 B B A BE K F 1Y 5 W F8 2
(3% 6) o BR 7K RN A 1) FH st A1 o L Ath S5 X002 38 %) 0 2%
R SN B, BB B R AR TR S S 1
Jom e R R 3k 3R B S U B B 7 5 ) R R g O TR
HoR BRI Z [ ) T | Be e SO B S e LB 2
TR AR TR BORN 43 4 R R R T BEHR IR 1
I TR TR BE A b 1) R AR A HEORN 40 2 B0 o, bR b R
i1 T AR Fi BIORN 23 4 500 /D Al 1 28 19 2 R 45 4K
M AEFEA R, XFLEREH TRFEMREE T
T 118 S o N Ay BT 2 X6 A s AR b %) 08 o
R ) TR [ B A L 1) e R B B i ORI B
P FE G B4 2 b T He, U B bR Ml 2 ] 7R 1 i [e]
it B AR A R 18 K T A P A R B e g 5 R s
T4 J3E 48 B B 5 I B 1 S sl N b 34, HL TR S /s
/IR TR AR DR ok 2 A A TR A S it X B S L
Tk 1R 35 ALK AT 42 2 A T 9 il A X 4 v 1) 22 8 T )
TAAEY B AT, AT UL AR TR R T 1 B T
PR AR AR FE N, B b 1) TR Rk 1 52 4%, 1T e e Ak R
R

Fz 6 1989—2010 Fik R OH KK F EWIEE

Table 6 Landscape indexes at patch level in Zhangjiakou city from 1989 to 2010
0 ?Eﬁ%% - 7e] i o - WA T b iﬁﬂ%ﬂﬁ 7K 5k ﬂiﬂfﬁlﬂﬂ
Vear Landscape indexes Cropland Garden Forest Grass Urban and rural Traffic Water  Unutilized
at patch level land construction land land area land
1989 ¥ ED 12. 37 2.47 10. 37 14. 29 2.20 0.31 1.81 3.15
I R4S # SI 1.15 1.09 1.18 1.14 1.02 1.00 1.03 1.08
5 4% FD 1.02 1.01 1.02 1.02 1.01 1. 00 1.01 1.01
e RBEH 48 %L LPI 2.51 0.53 2.08 0.89 0.09 0. 00 0. 40 0. 47
ME i AR 40 FN 0. 30 0.04 0.25 0. 30 0.02 0.00 0.03 0.06
2000 I EE ED 12.71 2.63 11.52 14. 82 2.43 0.39 1.68 3.01
SEEIB R TR £ ST 1.15 1.09 1.16 1.13 1.02 1. 00 1.02 1.07
S 43 4% FD 1.02 1.01 1.02 1.02 1.01 1.00 1.00 1.01
I KBEHAE £ LPI 2.18 0.53 2.09 1.10 0.12 0. 00 0. 38 0.17
Wi BE 4R 5 FN 0.29 0. 04 0. 26 0. 30 0.03 0.00 0.02 0.05
2010 % EE ED 13. 60 2.78 14. 32 15. 88 2.98 0.49 1.57 2.38
IR TR £ ST 1.16 1.08 1.12 1.12 1.02 1.00 1.02 1.07
443 4% FD 1.02 1.01 1.02 1.02 1.01 1.00 1. 00 1.01
I KBEHHE £ LPI 1.03 0.30 2.19 0.79 0.16 0.00 0. 36 0.14
MR BEFE 4 FN 0.26 0.04 0. 30 0. 30 0.03 0.00 0.02 0.04
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3.2.2 FAAKFF AR ZALS T

i 3 W KT 1 SO B (3 D R UE ST
BB PN L 5 5% 101 T S 0 22 R M 4 50 2 1 n s e 1
sk #a #, B 1989 4E Y 1. 56 380 ] 2000 4F 1
1. 57, B J5 372> R 2010 4F 4 1. 55, AH N7 H 50 W8 AR 2
JE 48 8K S /N e B, (B R B R ks F,
1989 4E 1% 0. 52 W70k 2000 4E19 0. 51, B 5 m &=
2010 4E 1% 0. 53, Al L, 2000 4F 1B HF if Ak iF 5 T 72
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Table 7 Landscape pattern indexes at landscape level in Zhangjiakou City from 1989 to 2010
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