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Fig. 1 Geographical location of the study area
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Table 1 Data sources for land use/cover classification
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Fig. 2 Land use/ land cover pattern in Kezuohouqi resulting from the integration of supervised classification

and visual interpretation (a) and the Land use/ land cover change (b) during 1980-2010
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Table 2 Area of each land use/cover category in Kezuohouqi and changes in land use/cover from 1980 to 2010

LR FH /A 2 Hiith R T AT KA A e Al
T (km?) 1980 4F 1348.43 668.35 8367.80 38.97 180.70 995.07 —
1990 4 2289.93 473.11 7413.87 61.14 146.83 1214.45 —
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Fig. 3 Characteristics of the landscape in Kezuohougqi between 1980 and 2010

B GGP 7E] I AT BEINK T SO0l e 2 5, 1 B
Ji - B A P R B AT o

WD e 2 FEVERL y » 20 FF P T 25008 19 IS 0,
2000 4F ¢ 55 4 1.24, 1980 4F i Ky 0.94; K B 7
GGP 5L 5, B 5T X % 5 BT o LA 22 S ik
JIN 5 SO S P R PR R A A oK, TR S )
Al Fa I AR TS (P 4) o S A SR R AR Ak
G 2 B FR B0 R, 3R B Ak 3 5 b A7 1
SO R A CRIVE b ) b5 0 e SO A B oy LA (1 22
SEAE /N JE BN, KRR 1) B3 T B0 4 T
GGP AR E TREMAK T XM 2, Ml H
SOV RN A P55 i B0 W IR 5 DX 1 O A A 2 5 A
T FTIX S50 AR 6 3 5 HEANF I BN WA
i B2 19 T 98, R TR 1 B2 500 I Je 55 00 £ Ao e
B, T KR GGP ¥ TR 5 SUR R AL R B B A
XA R T AR PREE 1 5

—
=]

[ o WREER —e—B iR
—— R R 1

0 H T T T T
1980 1990 2000 2005 2010

A (4F)
Kl 4 B HE 1980~2010 4F [ 5 M 25 (1) 45 44 5 # R RRAIE

Fig. 4 Formational characteristic and spatial structure of the

—
o2
T

EFEE R RS REFR S
= =
S o)

o = © = s o o
R EER ¥ (107)

landscape in Kezuohougqi between 1980 and 2010

3 i i

AT B GGP W 4% T W 5T X B Hb 5 AR A
FH M58 o DA R B s gl ) a4 . GGP A AT 5T
DX R AR E B 1R P 52, 3 5 0 A ok v R B 3L e
— RN LR AL B AR T RE I8N R AE H A 4 1
—HPER, HYEN SN LS GGP /R B IX T 45 L
— B, B GGP Ah, BFFEIX I AR R T
— RISV TR, I =18 B ¥ L. “5820” J¢
YIRVA L TRE, {0 GGP Ay W & L b T R d5 R ¢
2 A WE TR, (L 2002~2007 4 T 72 [ 1
ik 648 km?, B 2.58 1470, I K T EAES
F AL T St T AR R P P AN BRI, RS
0% 38 20) 5 AR A 7 6 AR A BLAT B (W AH OGS, LI
BN R TR BRI ZE B W] g xt LUCC /74
LW, GGP 5 5T IX LUCC i#a #5114 1Y)
PR A TR 1 T R N, o G I AR R T R A
J& i 1975~2005 4F [0 B H 1) ) 2 A2 4K, R A FT X
B — ELAL T35 In 234 7F 2000~2005 4= HF Hb i #
Ak AR TR R AR RN DAL FR R A i
5 PR TR PG I TRT G838 81, A 9 A T IX 1) b B
A, T2 BEERAE Ay B HO 0 AR M5 5 b T A
I s T B S IR FE R A S AR 4N B
A, WET T LG J7 AR BAT A X 1987~2007 4F
LUCC i 2, 45 3 B R T 981X P B 5 o b i 45
P/ D T AR FH b RE 14 T, H. 2003~2007 45 8] f 4%
PR S F AR T AT, BRI R W], AR 2



448 SN |

A 324

KT AL T RS HE X LUCC o B I HIF 9T 45 R 2 57
B, U ZRAE AT X IR B Ak 3415 2 22 R B
. PR ZE R R R EA AT,
96, B RS 22 S0 S EUR R Fa ih gl = 1
A, J0R, T IR B B e g
R R BRAE, A1 73 SN BESZ AU S 0 R A
G0 B KPS R . MR s 48 V1 B F T IX
1990~2000 = #ff i i A2 Ak T~ 5 35 B4 A& A 18
2000~2003 4 & A2 103 %, Bk i1 ARtk 3 BRI, (R
2004~2009 4 FR UL A I A @, 415 kAT
TR SR PR 9 BOR 2 2K, JE TR Rh v s
HGAFE—g w2z, H 8 P e SCREA
[ilo ANSCHFFTEE A LS A T 4l R A 2 Y,
{H 5 FHa 5 ERRI VD RO 7 25 S — 3 B
S IR FH w53 PR 08 G AR AT RS L B0 AIE
A T ER AR AR PR T

N VS0 e 1B 5 A 2 ' B T IX - AR AL
W EEIRE) 1. VF2WITR ARG 302 5 850
Hiu 88 0 (1) vk 5 P DR, 1980~2007 45 8] A 7T (X
N34 J5 88 ImE] 40 J7 5 N F1R 3G ks 5 SO Ak
Tf DX % 5 SRR TR G K, s v FH R Y
PR LG AE 9 DX N T 38 Tt 32 3 1985~2000 4 K FHL S
BFEI SR PR 2 00, b i e v Ak, S0 AR
HHE . 20 TH20 80 AR, 52 8T — e )5 #5 Bf M Bt
I R TT A BUR 3R 3y, BE R UG - R FH /78
A% Jey e e T B AR R 2T 3 A 5 R
We), B A0 AR R R FORR B U A% A2 B I K AR
P, AL FF SRR L 287 F Ol A R AT 2k
AR FE Y SRR S 2002 EWTST X T4 S i
KM ) GGP AE 2 A i TR, ok S 8 98 X R
SRR I B b 1 32 B R A

TR T 5 X GGP BB N ) K

IR, S KT T GGP X B JE S A = R 5
FHHLE GGP S it A 50 DX S5 W0 22 BF R R e S 1 38
T, o AR SR S 1 vT e LA T R e s oM
B AR A B R~ 350 TR AR 90 4 T ek B R A= 5 T
FAT BB S 30 AR BB R, TR IS A3 AR B B B
(i) o 25 5 2 184 Iy BELASG 0 b, SS0fel A B o i
TRES GGP Bfi IR ARk G Fali i, A H a0k
PR EEAT B2 ], I I

4 45

ASCRH R RS AR B T GGP X H [k
T5 AR X — B0 J e LUCC Rk R ()5, 45
F AW FT X LUCC HEARKE FHE1 iy A5 3, 25 12
R i) 2t 80 B A 5 B b 5 R AR AR XHIE 5T LUCC Jo
SOWAE SR BN A S EAE R - N T8 0 e UK AR
& 3 EF X L ARG K S . GGP S
AT 52 N 13N A 5 24 BF b IR RIBUR RSl , i 9T 1X
B I RS K, S50 5 b S bR T R D, A5
Ak I , 12 i 5 EOR R MG . GGP 1) S i 13
BT RFFU B G N 1K A 3, BURE R AR A (bR kb
FRVEE 1) TR 38 o, 23 1 30 6 T AR M AN BRI 8
A [, GGP Wi T BT IX 50 2 F¢4E T
o~ D FA T ARG S A 1 5 38 T (v 34, SUA oMk
TR i) 22 L S O A P R S R 5 ) 3 e M BRI, X
AIREA A T AESHBE M GE . GGP I X A B
WS % 55 W 225 R JEe A RO AR T 8k — 28 (R ik 5 1
INEE R PRI IS 25 R ) GGP &5 A4 A TR 5 13k
A ROV e RIEAT S5 VAl O ARSI TR
RS E,

S 3Lk

[1] LiuJ G,Diamond J.China's environment in a globalizing world
[J].Nature,2005,435:1179-1186.

[2] FAO.Global Forest Resources Assessment 2000 Main Report
[M].Rome:FAO Forestry Paper,2010:140.

[3] Wang C.Evaluation of the economic and environmental impact of
converting cropland to forest:A case study in Dunhua county,Chi-
na[J].Journal of Environmental Management,2007,85:757-773.

[4] Zhao S Q,Liu S,Li Z,et al.Ignoring detailed fast-changing dy-
namics of land use overestimates regional terrestrial carbon se-
questration[J].Biogeosciences,2009,6:1647-1654.

[5] S22 RRIC VAT 50 4R 1K B A 5 LA ARG [J] 3 2
Bl £,2000,16(3):29~37.

[6] R A, 5K 2, g 1, A5 3T 40 a [ b 7 AR B0 B XA
AR J ) DAL ) 5 R ——BARE RGP 3 o 51 (0], o
[H V0 75,2000,20( 1)) 1~5.

[71 EEEA WA T I 15/ LR E Y
VR IR I 5T (0] R, 2010,30(3):409~414.

[8]  HE L u A, R XU v B by A B Bl D B AR AL
TR D[] 40k TRE2442,2007,23 (6):78~84.

91 & .4 A AR MR RICRBCTEIX LA /
BRI [T]. K L ORFFIFT,2010,17 (4):212~217.

O HHRARWG R AR E G, AR 3RS )4,1991~1999.

@ WA e ML TS iH4ES%. 2001~2010.



434 JEV e A R BRI bR B RS v BT AR AT A X 3t R Y 7 AR A S 449

[10] 5K IR B LT 15 AERFR U070 R I ] M X ) AR
PR3 T (T]. B AR BE U 2741,2003,18 (2):174~182.

[11] SRARLAE I I, A A7 RBCR LA A Bt oy
Hr——LAPGIL A B[] 55 42,2010,32 (3):573~579.

[12] BRI 2 385 L AR it s 0 4 BHRIC 70 38 5 L 75 1989~
2007[M]. 5t NI L, 2008.

[13] FE 5% L b A ey B0 0% bt R T A% R0l 4 ) 0 A (R AT)
[S]1.1997:26~30.

[14] Altan O.Use of photogrammetry, remote sensing and spatial in-
formation technologies in disaster management,especially earth-
quakes[J].Geo-information for Disaster Management,2005.4:
311-322.

[15] Luedeling E,Buerkert A.Typology of oases in northern Oman
based on Landsat and SRTM imagery and geological survey da-
ta[J].Remote Sensing of Environment,2008,112 (3):1181-1195.

[16] Janssen L L F,Vander Welf F ] M.Accuracy assessment of satel-
lite derived land-cover data:A review[J].Photogram metric En-
gineering & Remote Sensing,1994,60:419-426.

[17] Pontius R G,Shusas E,McEachern M.Detecting important cate-
gorical land changes while accounting for persistence[J]. Agri-
culture,Ecosystems and Environment,2004,101:251 - 268.

[18] JAZE B, 2 M1, T B R, A 3T 50 a ] 5 23 Yo Y ek - 3 A1) /7
AR R[]0 114 12,2010,32 (2):275~284.

[19] B L5 A A 2% bk R 1R R 5 85 90 (55 2 1) (M.

SN[ AE A 2FR,2004,24 (1):123~134.

[21] sk, Bl 7, 0 R S S AR Ja) B HCE T 5 7 V0] L
##,2000,18 (4): 346-~352.

[22] 3% 42 KBS, 5340 2 T GIS H =11 JsUR e e 2 )
RS HT[T]. M B A}2,2009,29(6):874~879.

[23] GEVHTH, N 25 2% A, 55, 1998 ~2008 4 Hh ] 7% s e i B
T A ARAE )] R24,2010,30 (5):735~741.

[24] BT 0 2800, AR A BE . VLR AR PR X 4 i 7 Bl AR b e
HESY BT [I]. HUBERL2E, 2010,30 (3):415~420.

[25] A, o =2 PR B i <) A D TR B AR I B R R I b
SV A ) AR A —— DA XL 11 4% 2 R 81 [0 P9 552 e il K
St HARELER,2007,36 (2): 212~216.

[26] SEAES Bt 2R A K T RS RIGIS I 2 i 246 BRI
AR E MRS A ] o RL,2011,31 (1):110~116.

[27] Goudie A,Viles H.The Earth Transformed—An Introduction to
Human Impacts on the Environment[M].Grassland,Soil and Wa-
ter Research Laboratory,Agricultural Research Service,2002.

[28] Lambin E F,Turner II B L,Geist J S,et al.The causes of land-use
and land-cover change: moving beyond the myths[J].Global En-
vironmental Change,2001,11:261-269.

[29] Cao S X.Why Large-Scale Afforestation efforts in China have
failed to solve the desertification problem[J].Environmental
Science & Technology,2008,42 (21):8165-8165.

[30] T4, Wt A= AE NS s 28 i k- b ) FH /78 e A A 2 5%

WA 25N —— DA LA P 2 B 0 1 [9]. 11 AR B4,
2003, 18 (1): 13~19.

TR 2007,
[20] ZF2 A0 B A SRS R 5 o6 A 5] 5 RS SR 1

The Impact of the Grain for Green Project on the Land Use/Cover Change in the

Northern Farming-pastoral Ecotone, China
—A Case Study of Kezuohouqi County

ZHOU De-cheng, ZHAO Shu-qing, ZHU Chao

(College of Urban and Environmental Sciences, and Key Laboratory for Earth Surface Processes
of the Ministry of Education, Peking University, Beijing 100871, China)

Abstract: Based on remote sensing techniques, the land use/cover information between 1980 and 2010 was ob-
tained and the change processes of land use/cover and landscape pattern of Kezuohouqi County in the loess pla-
teau, China were characterized, using the statistical models to analyze the impacts of the Grain for Green Project
(GGP) on both of them. The land was generally in quasi-balanced status with a slight difference between the loss
and the gain of the area for most land use types, indicating that the land conversion direction was dominated by
two-way transition. Transition between cropland and grassland dominated the processes of the land use/cover
change and landscape pattern dynamics. The GGP together with other eco-restoration projects reversed the de-
cline trend of natural vegetation (i.e., the woodland and grassland) and the increase trend of cropland and unused
land, and reduced the fragmentation of landscape. These changes may be beneficial to the local eco-restoration.

Key words: farming-pastoral ecotone; Grain for Green Project; land use/cover change; landscape pattern; Ke-

zuohouqi



