34 T
2014407 H

Mo F#OR} 2

SCIENTIA GEOGRAPHICA SINICA

Vol. 34 No. 7
July, 2014

DRI iE = e F /T B AR
B E IR HLHI 32

ZEE R, ARl A X, T R

CEIN KAV 5 SR e, H Al =294 730000)

B : RGEAEEEE 1970s Ji7 25 20008 Wkl itk - oF) B/ - #h78 Bl K SO S RIE SR 2 R AR SR 25
BRI E LR F B  BNAS I AH OGN 5 oy o3 BT 7 vk e 22 T R UE 7 s, 159 31 4 B W, 1 25 30 a, Pk
TR AR R I AR B TR k> B TR L R R TR B 1 — 4T o SRS PR 1A DG A T B AT
FW], Yei AL LULCC 52 “ X2 B+ AR MR 32 -3 L F A 73 AN B2 1o K2R 928 B s R By s 5 Aty 5
(1) LULCC 2 7o [Bl A 9K B 55 2, 70 2 5 R 90 UF JRG 155 R4, B 08 S ek Tl s 8 57 A 25 TR T o DXl A A )

LULCC 3K A5

X 8 i LA B R IRSDL; PRI I
XEHS: 1000-0690(2014)07-0848-08

RS F301.24  SCRRARIREG: A

3 R ]/ 37 $% A2 4k (Land Use and Land
Cover Change, LULCC) J& [ifi i 38 )22 22 Fh ik F2AH H.
HIZIFNFE M R 2R SR, S e A —HL G R 2 Fil
KNy R 2= JL R ) 45 Y. LULCC 78 4% AP R
JEE T [k M 7K SC 2B 38 Tl AR S P10 IR AR R I
B EAGIN S N A = F1 AR 7 2077 2R 52 i )5 i
N2 22 40 W) 38 3k A Wi b R K1) R 1 4 1 R
X, MRS TFH S S HRBRASREN SR, X+
H 7 A A2 5. LULCC F 500 J 31 -1 Al
B DX ] R 48 e i A5 O ) B, — L DAk A
AR AR AR RN IS R A AU A OGP AR
20 1H22 90 AEAR A [ [ Hb ] A= 4y el - X1 IGBP) A1 42
BROER BT AR A0 N SC A 1F K IHDP) BE & K i
“LULCC BE# 5T TH 370, s g A H AR 2K,
M4 ER 2| [X 15, (From natural to human, from global
to regional) [R]EL A4 H by TSIt ik B, 2255 20 a )
R, AE LULCC SR HL I o 3 PR 250 A4S 24
Ty DT L WS — R A E B R

LULCC HAT W IR Iy 2% S e, b R A 5 2
ARG 23 5 AT AN, 7 BULULCC 1R BLE
FORMFR LI 519, 2 4 1 TPAT 2 3 [Impact (on en-

WeRE H 59: 2013-04-19; 4537 H#3: 2013-06-20

vironment or resource) = Population X Affluence x
Technology]" &% B JFFR AR AL AT 11 22 50k
DA BB Y Y 22 T ) it ok R kAT 1 T2 Bt
O A A I N SRR WS FR ] T 5 ). i
TN B AT FIECR 57 Z AR FLORI, EAT0 FR
8B 18 2% B DTHRIEAS 23 DX 23R [l I, - 755 4
T A1 R A 5 A8 A 6 1 b R 5 4 R A7 AE 52 W,
T 5T B AR MY FE A 1 M- AE A X )
ZE St PR LB A R AN 32 AUy 5 R
TR WO G L W S D e s R R 5,4
LULCC (X 3843 5. Pk, LULCC ST % 1 A
SR N SCIR 3% 1Y 9K B0 B 5 i, EL R T i sk AL 1)
ZRERGIVFT o 2e,

1 WX EAE

1.1 BFRRARSL

PRIAT RS T A VUL TG RE , HH VG ) ARk
111 I A= = Y R g S S B 2 o i A e | S
HERIWE, 2275 2 LI Pk 5, 78 ACHVEN B . Bk
T 2 5 TR 46.9 40 m?, A2 T _LiE AT R i
KR VIR AR 25 527 km?, 17 101°

BEWH : [ ARBFIEETTEREIE ST H (41001014) 54522 8 2 RS L IRMIFIE 435 H (2011021111001 1) % 1) .
YEE AN 25 H(1976-), 55, HRERE A, WL, B0, T8\ F X PR K BT TS E-mail:licb@lzu.edu.cn



734 2 RAS:: PRIV AR R Y/ L e P 4 R A B L IR B LRI 5T 849

36'~104°20"E, 34°06'~36°01'N 2 [}, 3= 847 T
HIR B VGRS 3R L, Pk s L A
KA 2 5, J3 Je T R v JsURT B 75 3 1 i iR
PIRETG. B B2 N, 245 SR E Y, A
T 1~9 C 2 lal; Z 3 B K &b, /T 650~
300 mm 2 [A] (P& 1) o 52 B /K A% JRi 5% i, Wk ]
T R SR L R AR A T R AR
AL o AR DX 1] LY e 1, DA B W7 T i
o) Ul T TED A SR Ay A B L H SRR A R
MEEINS K i TR e o WS R NE R I IB A |
T, B R LR AE S RGRH , R
B R AT, & O AR A RE s R e R
b, FEAAR AL, TE R AT 5 AR A 3 1) S

H s T I

. KO £ =)
v RKEYE LH TN ‘é‘
— Kk E “",rff,-ﬁ‘ ) 4N
— BEFHEA () )
o BETHRRC)| L
[ stk R4t Pl

100km

P PR sl B — A 25 70 X R B 7K R K R sl 4 A1
Fig.1 Geographic-ecological zoning and spatial distribution
of annual temperature, annual precipitation, and the

hydro-power stations in Taohe River Basin
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Table 2 The system of land use classification in Taohe River Basin
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Fig. 2 Land use and land cover change of the Taohe River Basin in different periods
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Table 3 Index of land utilization in different geographic-ecological

regions of the Taohe River Basin
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Table 4 The land use transition matrices in different periods (km®)
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Fig.3 The single land use dynamics of the Taohe River Basin
in 1981-2010
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Table 5 The comprehensive land use dynamics
of the Taohe River Basin (%)
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Table 6 Factors loadings of the principal components
of LULCC in Taohe River Basin
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Table 7 An accuracy assessment of the driving mechanism of the LULCC based on correlation coefficients

I B Bt M B K SRV AA ] A3 LI
HTEHI(1981~2000) 0.95 0.68 0.95 0.97 0.97 0.84 0.89
K UEH(2001~2010) 0.93 0.75 0.96 0.92 0.96 0.85 0.90
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Land Use and Land Cover Change in Taohe River Basin and Its Driving Forces

LI Chang-bin, YANG Lin-shan, YANG Wen-jin, WANG Shuai-bing

(Research School of Arid Environment & Climate Change, Lanzhou University, Lanzhou, Gansu 730000, China)

Abstract: The purpose of this article is to detect the land use and land cover change (LULCC) in Taohe River
Basin (TRB) from 1980s to the 2000s and explore its main driving forces. We first build a database of the
LULCC by collecting and reorganizing the land use and land cover maps and images, along with data from hy-
drometeorologic and socio-economic surveys. The methods that we adopt for estimating the LULCC include
the comprehensive utilization index, the transition matrix, and the dynamic index. Correlation analysis and
principal components analysis (PCA) are then used for identifying the socioeconomic driving factors of the
LULCC before the driving mechanisms are determined through fitting the Multiple Linear Regression Expres-
sions (MLREs) to every land use type. It is found that forestland and grassland decreased while cultivated land
increased over the past 30 years, despite the obvious heterogeneities in time and space. Temporally, cultivated
land and forestland experienced a decline while grassland gained during 1980 s-1990 s; thereafter, cultivated
land increased at the expense of forestland and grassland. Spatially, forestland and grassland in the upper and
middle reaches of the TRB reduced but cultivated land grew; in the lower reaches, opposite trends took place.
Overall, change in cultivated land was the most significant of all land-use types, and both deforestation and af-
forestation went on simultaneously. Correlation analysis and PCA show that the LULCC in the TRB were driv-
en mostly by the regional economic development, and that the main types of land use-cultivated land, forest-
land, and grassland-were also affected by agricultural growth, featuring farming population and area expan-
sion. The small categories of land uses-built-up land and water body were influenced by a combined set of "re-
gional economy + farming factors + urbanization and climate" driving mechanism. Accordingly, the MLREs
were fitted with satisfactory accuracies for both calibration and validation, suggesting a satisfactory capability

to capture the LULCC driven by the socio-economic requirements and regional climate of the TRB.

Key words: LULCC; driving mechanism; the Taohe River Basin



