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Spatiotemporal differentiation of forest land conversion on township scale of the loess hilly
region in central Gansu: Effectiveness of ecological construction project. GONG Jie™, LI
Hong-ying, CAO Er-jia, ZHANG Jin-xi, LIU Dong-qing, MA Xue-cheng ( Key Laboraiory of
Western China’ s Environmental Systems ( Minisiry of Education)/College of Earth and Environ-
mental Sciences, Lanzhou University, Lanzhou 730000, China).

Abstract: Based on GIS techniques and Landsat images, the transformation source, extent and
speed of forest land use, and the spatiotemporal differentiation characteristics of forest land trans-
formation were obtained on the township scale for Anding District, Dingxi City in 1995, 2000,
2005, 2010 and 2015. From 1995 to 2015, the total area of forest land transformation was in-
creasing, with the grassland and cultivated land being the main sources. The forest land transfor-
mation extent and transition speed showed a tendency of decrease first and then increase from
1995 to 2015. The spatial distribution of forest land transformation differed, and the transforma-
tion area of forest land in each town was also different. The change of forest land transformation
differed with the increasing slope. Both the net conversion and transformation extent of forest land
showed a trend of increase first and then decease, but with opposite transformation speed. The
major transformation of forest land occurred in the area with slope larger than 15°.

Key words; forest land transformation; spatiotemporal differentiation; slope; ecological con-
struction project.
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Table 1 Change matrix of each land use type in Anding in 1995-2015 (km®)
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Table 2 Forest land area conversion sources and conversion rates ( %) of Anding in different periods
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Fig.3 Characteristics of forest land use transition in different periods of Anding
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Fig.4 Characteristics of forest land quantity transformation in different slopes

XPAEAS A T AR I R M /N, AW 5T LA 1995
ARt B IR B AR B 45 AR SR BUR T IR 2
), FEIF R A S R BOR AR B RO 4 B,
ZZMXE FEFASEENES X, AS TR
FERE IR T I A TR 1) S e R T 28 % K Jty Sk i)
S (B2, 2018) , FHOCHIF ST B, A P48
O (AR AR AR T AR ) XAk &2 B T AR
(He,2014;Li et al. ,2013) , 5AHF I 4ER—5, 1
Zhang 45 (2006 ) BF 5 & L, A b 1 ARG i 5 o
GDP K B IEAHG, X 5 AR 5 WA 25,
R AT g 5058 X AR BOR G, BRI, AR 45 &
A DG A 25 TR R 1) St X PR i s R EL A R B e —
o,

A i FH G BOMR A0 A S K, 3 e A B T A
MU B e R B S B & B RUBE L bk b ) R 7 28
it 2s ARk, BT AR 2516 5 12 [X 38 92 B bk ot A1) 465 S5 A
o1, A BRBHA MR B4 A S s TR — e b
BN T A Fr bR DX AR A R T M A X
—WF 5% A RE A S i S BH R R R s A
AEARFAE , [FIEE 4 R R G 3R 4R A 20 &
HEHE

RIS 0 e X A B R 322
A (5KEE, 2017 ), bR EE R [F1 SR 32 [ SR K X
— R MAAF R | (H At 2 25 R G RIBUR HE A
Syl 2R (E A4 2018) , R IX AT I B B X,
AR AR N T e AR T AL SRR,
B 5E X [ SEt R B AR T AR SR DAk, A A
PR A Bl (5K %2, 2017) , AR AREL BRI 1R 45
A EE G, e T X U S IR, R UL, I 4k 2k
SERAR AR TREEOR A AR S, ARSI B 1
RRA A3 M T AR HR 5% 200 B e 23 R AE , Bl = 25 5 B

TE A0 B 02 5 DX ) T e R 0 A e v 220 1
B, FEABT SR IR b, T — 2D N Ak E T R ERIE IR 25
T oA, LIS b 1B B e AR T O AR 2 st i 4
B2 Kbk AL T 52 [ SRR BT A2 2 I
SR IE R 2w L B AR 2 AR A AR SRS T AR RS
BRI 5NN A RFRE N R Has
DRECRAE U5 BEbT | DU S 4 b 7R BOR A ASOH

4 & it

1995—2015 4F- , Bt 1) F %% 8 5 et B A Ak T 34
TINZS$A, 2 TR R A o b FUBE M (B BT kR R
69.79% , Bk 1 5T #ik K N 30.04%) , H i, 1995—
2000 AF M HL AR A s 2D, 2000 4F 5 AR 1R
W RE S, L3 30.12% , ARHE A FH 6 AU i i
R B AR 0 R YR AR — B, o, 1995—2000
AERERINRE 9 -0.49% , T M\ 2000 4F )5 , Mt 1) FH 5%
TRt R 2 TR RS 347 Ay 348 K A5 4 s bR b ) A 7 3ok
JE A2 D e KR R I K A 3

1995—2015 4, =% 8] 43 A7 b AR 3 5% BU 4K o3
B LT KT £ B, BB R AR AR R
BH MRHB A AL B AE AN R B b PR AR 5%
U 35 AN (), He v bR ) ) 8 5% AL % A AE
15°L4 [ IX 3k,

$%i2 9%, 2001. + ORI/ L B AL 5 . R BTG A
WAL, WIRHFSY, 20(6) ; 645-652.

KA, AL, 5 2. 2018, rh E kD F) G AR R K
URSIR BB 58—k T A B A . RIERN 2, 40
(2): 273-283.

Aol BASEBE, FEHRIE. 2017. 1990—2015 4E K VL i Hh
Xt Hb ) FH 55 R 23 R AF. HbBRAF 9, 36(8) : 1489-



2190 ERERE H38E BT
1502. He J. 2014. Governing forest restoration: Local case studies of

ZEHEM, BFE. 2011, R KRS SRE.
FEAD - RS, 21(10) ;. 91-95.

ZREVT, EIEA ) VIO, 2015, PRk £ RS 5 - b R
SRR A AT —— AT oA . YT IRV 2 2 4
HRBLERR, 33(1) : 36-39.

I, WA, X4, 4. 2017, RRAKEE I 6] B A 9T 4
. Mok 25, (8): 107-112.

Jetetl, Z2F/M. 2002, X sk 4 H ) B 5% B Hr—— DL I
IEEAET ). BARTTIR2AIR, 17(2) ; 144-149.

e AR, 2006. HY AR AT 2 5 i 55 T A0 B IS SR SE. Hh B2
%, 61(10) : 1093-1100.

JeAERE. 2016. [ PN A G BB 5 (I RTVRR R/ P B
BsF 3] = b B JE R} 2 B S A E & R AR & B p
A SRR A S+ PRI T T lb 2 5 4 30 A4 &
SR, TRRH . ARALK2E ML 18-29.

B, WS, kAR 2015, Wk 2 d R H ML B BF S 45
., 39(4) . 105-112.

KNTF, Skl RREAVT. 2014, #5098 B AR R T
HFERFSY, 33(3): 403-413.

F O, AL, 2. 2018, HE 14 N AR LXK 5
PRI S IR, Hb 224, 73(7) ¢ 1253-1267.

ik 5. 2017, AT EAREMA TP R ERX £
HF A2 DI RETEM (B2 08 30) . 220 22 R2E.

AR, XBH ) K ZEE. 2010, SBFEA MW TR 4 BB
DX A B 1) 5 il —— L v e B 28/ N S8 A 491 35
24, 30(1) ; 146-154.

Ashraf J, Pandey R, Jong WD. 2017. Assessment of biophysi-

cal, social and economic drivers for forest transition in

7

Asia-Pacific region. Forest Policy & Economics, 76. 35—
44.

Barbier EB, Tesfaw A. 2015. Explaining forest transitions: The
role of governance. Ecological Economics, 119: 252-261.

Cai H, Yang X, Xu X. 2015. Human-induced grassland degra-
dation/restoration in the central Tibetan Plateau: The
effects of ecological protection and restoration projects. Eco-
logical Engineering, 83. 112-119.

Chen L, Cao SX. 2013. Lack of integrated solutions hinders
environmental recovery in China. Ecological Engineering,
54. 233-235.

Foley JA, Defries R, Asner GP, et al. 2005. Global conse-
quences of land use. Science, 309 570-574.

Grainger A. 2008. Difficulties in tracking the long-term global
trend in tropical forest area. Proceedings of the National
Academy of Sciences of the United States of America, 105,
818-823.

sloping land conversion program in Southwest China. Forest
Policy and Economics, 46: 30-38.

Lambin EF, Meyfroidt P. 2010. Land use transitions : Socio-eco-
logical feedback versus socio-economic change. Land Use
Policy, 27: 108-118.

Li Y, Viia A, Yang W, et al. 2013. Effects of conservation pol-
icies on forest cover change in giant panda habitat regions,
China. Land Use Policy, 33. 42-53.

Long HL, Tang GP, Li XB, et al. 2007. Socio-economic driving
forces of land-use change in Kunshan, the Yangtze River
Delta economic area of China. Journal of Environmental
Management, 83. 351-364.

Mather AS. 2004. Forest transition theory and the reforesting of
Scotland. The Scottish Geographical Magazine, 120, 83—
98.

Mooney HA, Duraiappah A, Larigauderie A. 2013. Evolution of
natural and social science interactions in global change
research programs. Proceedings of the National Academy of
Sciences of the United States of America, 110, 3665-3672.

Nielsen JR, Schmidt JO, Thunberg E, et al. 2015. Social, eco-
nomic, and ecological impact assessment across marine
sectors// ICES ASC.

Petursdottir T, Arnalds O, Baker S, et al. 2013. A social-eco-
logical system approach to analyze stakeholders” interactions
within a large-scale rangeland restoration program. Ecology
& Society, 18; 29.

Robbins AST, Harrell S. 2014. Paradoxes and challenges for
China’ s forests in the reform era. China Quarterly, 218.
381-403.

Wang X, Lu C, Fang J, et al. 2007. Implications for develop-
ment of grain-for-green policy based on cropland suitability
evaluation in desertification-affected north China. Land Use
Policy, 24. 417-424.

Zhang Y, Tachibana S, Nagata S. 2006. Impact of socio-eco-
nomic factors on the changes in forest areas in China. Forest
Policy and Economics, 9. 63-76.

Zhang 7, Zinda JA, Li W. 2017. Forest transitions in Chinese
villages: Explaining community-level variation under the
returning forest to farmland program. Land Use Policy, 64
245-257.

EEEA DL N, 1975 4R A L AR S0, BESE
Tl S R GEMR 55 | AR 2 5 AR S VEAY . E-mail
jgong@ lzu.edu.cn
RiEHE HMTHE




