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Abstract Land Use/Cover Change (LUCC) is an influencing factor of regional climate change that cannot be ignored.
However, there still exists no highly reliable Land Use/Cover data so far, and thus great uncertainties remain in the study
of the effects of LUCC on climate change. For this reason, two datasets from China Statistical Yearbook and observed
MODIS (MODerate-resolution Imaging Spectroradiometer) respectively are used to compare and analyze changes in
three typical land use/cover types (forest, urban, cropland) over administrative regions. The results show that: (1) Spatial
distribution and changes in the forest cover in provinces (municipalities, autonomous regions) of China overall agree well
during 2004—2011 between China Statistical Yearbook and MODIS data. Both China Statistical Yearbook and MODIS
data show that forest cover increases to different degrees in most provinces (municipalities, autonomous regions) of China
but decreases in Beijing, Tianjin, Jilin, Heilongjiang, Shanghai, and Jiangsu based on MODIS data. MODIS data can
accurately reflect the total forest cover, but there exist large errors in single forest types and their changes due to low
classification accuracy. (2) The area of urban built districts from China Statistical Yearbook and its increment are much
higher in eastern China than in the western region. Huanghuaihai region and southeastern coastal region of China show an
accelerated expansion trend of urban area, which is consistent with the actual situation. However, MODIS data cannot
reflect the process of rapid urbanization development in China over the past decade. The possible reasons are that urban
areas are usually small with complex surface. Limited by spatial resolution, the classification accuracy of MODIS land
cover is low in discrete regions, leading to no monitoring results of expansion of the new cities. (3) Both the values and
spatial distribution are in good consistency among MODIS cropland, sown area of farm crops and irrigated area from
China Statistical Yearbook, and the largest coverage of these three data are all in Huanghuaihai region. However, change
quantities of the three data show great difference during 2001-2011. In particular, MODIS cropland and irrigated areas
from China Statistical Yearbook increase in provinces (municipalities, municipalities) in eastern China, while sown area
of farm crops from China Statistical Yearbook decrease. (4) The change rate of urban built districts in China Statistical
Yearbook is the largest (6.25%) among all types of land use changes over China during 2004-2011, followed by forest.
Because the quantity of arable land is large and the changes account for a relatively small proportion of the arable land,

the change rate of MODIS cropland, sown area of farm crops and irrigated area are all small.
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Fig. 1 Comparison of forest cover in provinces (municipalities, autonomous regions) of China between China Statistical Yearbook and MODIS (MODerate-

resolution Imaging Spectroradiometer): (a) 2004; (b) 2011
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Fig. 2 Spatial distributions (histogram) and changes (colored) of forest cover in 2004-2011 from (a) China Statistical Yearbook and (b) MODIS data, and (c)

comparision of changes in forest cover between the two datasets
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H—EHIMFANE . £F 2001 4F, MODIS & H FI4E %
RAEYFEFA A SERE TR AH ISR £ 7k
0.79. 0.77, 1£ 2011 4, X P MAHK R L5308 0.87
HT0.85 0 11 A= S AR AE AR ol 0 AR RN AT 2050 T A
AHIE R BAE 2001 4, 2011 4EH ik 0.91,

K 7c J& 2001~2011 45 3 Flrf FH B 4 4 [ %
A XKD AR R . BT R IR R bR
€ XA, 3 NIRRT Rt BTN BRI,
WIHACRI T a4 G XD A RUF— 850k,
e Gl X ZREK. S RAED R
A ARRI A 250 RE R T AR R AR AR DG R 4, 31 AN
(s XD PR REUL 0.8,

34 3 MEE TR AT UMBESR

PG AL (1) T 2004~2011 4E3A [
DX 3 3 i LR - R SR TR AR AR B A B (R 1D
SEIRFRW, 2004~2011 45 Hp [ 4= oR) FH AR AR T3 R AR
B, G DA S kT DX ) AR A R e KA
6.25%; FUCNERIK, FARNENL 3.67% (FF%),
3.69% (MODIS); #iHbi TSk, THR A1k
4 P by I Ee g A/, Horp MODIS AR H 2 ik /b
1, HBEhAEA-1.33%; 5 RAEY)FE M AR
A CRE R T AR A B0 IR, ARATT R 0 e A
AN, YR 0.81%. 1.79%. X U84, B 20 T -+ Hu F)
MM NAEE R, R E R o B
TR

F1 2004~2011 & [E Xig 3 Fh B + 3 1) F B bE A5 R

FHMBE

Table 1 Proportion of three typical land use types and

their dynamic degree indexes in China during 2004-2011
2004 -4 2011 454 2011~2004 42

GRTT YN 17.9% 22.5% 4.6% 3.67%
MODIS Zxhk 14.7% 18.5% 3.8% 3.69%
ARSI T X 0.32% 0.46% 0.14% 6.25%
MODIS & [H 22.5% 20.4% -2.1% -1.33%
CEYSRAEYIHRFITHR  15.9% 16.8% 0.9% 0.81%
AR RO TR 5.6% 6.3% 0.7% 1.79%

E & Gl X BARR LR H RS
BEARNE 2. @R 2 P, S
TEIESR. FESMES T EBAE KRR, F
AL RIS 137.54%, OO T2 i,
HBNAPES K 49.61%. 38.89%, X L& [X (1) bk
B TORYIR AR, A AR R, AR ik
TR, MODIS #RM 7 o5 P rg b X [ = 7

SN K, BIAREL R 12%, e (i XO
By AR ARAROT R /AN o A S0 T S 1 X Bl S BE IR
JEEIR (14.46%) . 7 (12.53%) Flfa s (11.41%),
IR A B A A 5T . i o A% L K o
AR, SRR (2004 4F) X LbiHh
DRI T A S X L A L 2R AR vy, A I BB A AT AR AL
BN, BAHCRBRE .. REESE (. X)W
FEEOEOR, FARX AR E /N, MODIS & H
23 AN T XD 2oy, BUAREE (6.22%).
U (6.0%). dbat (5.19%) WM gfth. F4%
RAEVIFER AR Bh A BEIILE 5%LLE, o Hok

F2 2004~2011 FHESE (. X) BE ;T HH| LR
FHEE

Table 2 Dynamic degree indexes of the typical land use
types in Chinese provinces (municipalities, autonomous
regions) during 2004—-2011

R

H fE% MODIS E3 T MODIS AFRMCRIEY) 44T
(. DO gk bk R R SRR SEIR
Jext 9.65% —2.99% 0.59% -5.19% —0.11% 2.60%
PN 147% -2.10% 6.01% —0.12%  039%  —0.38%
tipld 333%  241% 499% -396% —141% 0.47%
g 293%  333% 597% -3.59%  148% 2.33%
REa 8.16%  0.00% 7.72% —1.84% —1.05% 2.55%
T 193% 1.01% 443% -187% —0.87% 0.23%
bk 0.57% —0.04% 624%  040%  0.79% 1.68%
IR 135% -0.55% 2.63% 001% -1.15% 11.93%
i 2244% —234% 398% 041%  0.13%  —3.13%
1L 1891% —341% 7.87%  039%  059%  —0.08%
WL 1.86%  236% 6.75% -3.13%  343% 0.48%
LR 1.94%  3.67% 6.03% —0.17% 1.72% 1.02%
pinied 061%  326% 1141% -622%  0.90% 0.42%
i 132%  255% 8.78% —151%  153%  —0.16%
7R 470%  8.82% 8.08% —021% —0.12% 0.58%
| 872%  552% 6.79%  039%  1.32% 0.86%
1k 284%  551% 3.78% —092%  136% 2.35%
IR 215%  2.63% 577% -2.10%  3.10% 0.34%
T AR 113%  631% 658% —246%  1.50% 6.04%
i} 7.62%  9.00% 6.13% —332%  245% 0.06%
i) 449%  022% 641% -3.07% —0.09% 5.36%
BN 8.09%  9.07% 14.46% —2.83%  0.22% 0.78%
)1 6.57%  4.88% 4.04% -3.19%  0.46% 0.29%
F 741% 1201% 757% -171% —0.61% 9.40%
= 589% 12.11% 12.53%  0.73%  0.14% 1.29%
P 0.76%  0.63% 340% —6.00% —120% 7.38%
(5301 424%  482% 707% -3.64%  0.40% 0.15%
Hof 1653%  5.07% 4.62% —237%  4.94% 4.08%
il 137.54%  1.15% 261% -3.71%  1.69% 5.50%
TH 4961%  417% 8.15%  346% —1.76% 1.78%

Hiee 38.89%  0.76% 821%  2.07% —0.03% 3.14%
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(4.94%). WL (3.43%). WIFF (3.1%) 4FEKH
R B SRR I 2, A 27 M
CTl s X)) A7 Z0rE e AL i, J6 DL R YT
(11.93%). BtM (9.4%). P (7.38%). | %
(6.04%) HEKAFERMR,

4 ZiESite

ASCE T ZEA e E R4 R MODIS 1%
BRI PIRI S, DA Gl XD ATIEX AR5
JEXF ] X 48 82 A AR A RN TG S S K 3
T AR - bR /28 S5 R (RS ST R D 1)
AACFFERE T 2 BT I LR . LR W T

(1) 2004~2011 E4=4 51 MODIS #5655
EPEEE Gl XD A AR AR — SR,
SE %R0 MODIS $di #8 o 4 [ 48 Gl X))
U 1) AR AR 55 R A AN IR RE B R 36, AN AT
MODIS il ifdb st K. sk, Bk, k
W VLA R PG bt W, 75, W
Sl TLOREEE (T, XD SRS AR 2610 n 12 W
=T MODIS 21k, Mism. fd. ) A& Wik
Z51f) MODIS #bk g o 38 bt ize sy T4F %5 . MODIS
HH e AR SRR S AR SR L, TRk
AN, X BRI 5 S AR AR R 2

(2) AF MR B v T AR 0k vl st s IX 7 5 2 S I
6B 3 vy TP 3 L RN N I R
b DX Ik FH 52 BB A (R I Tk A, A SR
s {H MODIS il A7 RAE [ X -4
LR PRI T A R S AR, R A DR DR 3 i T
RN, B ) A 0%, 2 HE R 1 PR
i, AE BRI IX I MODIS ¥l (1 + b
MR KRG AL, U WA B F i g
ke

(3) MODIS & H [ BRI S A A E Y36 Rl 7
7 RCHE IR THD AR 5 2R TR B RN S 1) o0 A 3 A U
) — B0k, #R2 i X B R R k. HAE
2001~2011 4%, 3 PPl B s 1 2= iR, ot
FEERERH > (M7 XD, MODIS A& H i AL FI4E
SEAT RCHEWR TR B 0, T A 2 AR AR ) 6 ol i R gk
b

(4)2004~2011 A=+ [ - A1 F 2R A AR b o 4
YT AR IX AR R R, N 6.25%; HLCH
AR, RN 3.67% %) 3.69% (MODIS);

LR RS o NP Y & %1555 e 12 S AP P 1
MOIDS & H 4 5 RAE P 6 M i ARG 250E W 1T
TR A H AR I

H I LUCC WF 0 3 LARE 26 B R4
HAKFE, XLCE PR A RGP B SEI R 2, Bl
DU G UE TAF (Liu et al., 2005; Zeledon and
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