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Abstract; Urban agglomeration is the major form of China’s new urbanization, which has greatly advanced national
economic development. However, rapid regional urbanization has posed serious pressures on ecosystems, and it restricts the
sustainable development of cities. We studied the Beijing-Tianjin-Hebei Metropolitan Region ( BTH) , which is undergoing
rapid urbanization but is also facing many ecological environmental problems, as a case example to analyze the dynamics of
landscape change and their driving factors during 1990—2010. To do this, we used the logistic model and simulated
changes in land-cover by using the CLUE-S model. Then, we predicted the changing trends of the landscape patterns of
BTH in 2020. The results were as follows: (1) there was a marked change in the landscape patterns of BTH during 1990—
2010. The proportion of the artificial surface clearly continued to increase, whereas that of the cultivated land significantly

decreased. The spatial configurations of forest land and grassland showed obvious temporal changes; (2) The major drivers
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of land-cover changes of BTH included both topographic and social-economic factors. Moreover, for different landscape
types, the driving dynamics varied. For instance, the forested lands were more likely to occur northeast of BTH at high
elevation and steep slopes while the water body, artificial surface and other landscape types were more likely to occur in
plains and low-lying areas. The driving forces of landscape change also changed temporally. An example of this is how the
distribution of artificial surface changed from being close to the central area in 1990—2000 to being away from the center,
thus closer to railways and highways; (3) The CLUE-S model was robust in its application for the simulations of land-use
dynamic changes of BTH, and the kappa index was 0.84. By 2020, the artificial surface of BTH was predicted to inerease
whereas cultivated land would continue to decrease. The most stark changes in landscape patterns should occur in core cites

such as Beijing, Tianjin, Tangshan, and Shijiazhuang.
Key Words: BTH; CLUE-S model; landscape pattern; driving mechanism
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Table 2 Landscape compositions of BTH ( 1990—2010)
. 1990 2000 2010
+ M ISR
Lafidyuse types TR km? et/ % A km? e/ % MR km? et/ %
Area Proportion Area Proportion Area Proportion
MR Forest 71157.96 33.20 69454.08 32.40 71136.36 33.19
Y Grassland 16420.68 7.66 19376.28 9.04 19779.48 9.23
JKK Water 6648.84 3.10 6045.84 2.82 5673.24 2.65
FHHb Farmland 106875.00 49.86 101173.32 47.20 95844.96 4471
N TR Artificial surface 12794.04 5.97 17703.72 8.26 21333.96 9.95
AH]HHE Others 451.08 0.21 594.36 0.28 579.60 0.27

AR |, 1990—2010 4FE Uit sl i BE 09 N T 28 M Hr2L 8K 20a NG T 66.75% ; [R5, Bk Hb 5 35 T 1%
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Table 3 Logistic regression results of the distribution of land-use types in 1990—2000

R T {M\‘iﬂl 8} Kk ‘Xf#iﬂz /\Ti‘%[ﬁ] A T H

Driving factors Forest Grassland Water Farmland Artificial surface Others
Exp(B) Exp(B) Exp(B) Exp(B) Exp(B) Exp(B)

i Elevation 1.002 1.000 1.000 0.999 1.000 0.998

B Slope 1.329 0.967 0.700 0.737 0.747 0.854

FATHLHEES Distance to city centers 1.000 1.000 1.000 1.000 1.000

FNELIEH S Distance to railway 0.981 0.994 1.006 1.010

FI A Distance to river 1.000 1.000 1.000 1.000 1.000

F)ifg R 2R BE B Distance to coastline 1.003 1.010 0.990 1.000 0.994 1.011

F|[E & 2 Distance to national highway 1.009 1.011 1.021 0.987 1.017

FI| 5 MBS Distance to expressway 0.994 1.003 0.995 1.003 1.014

S Total population 0.999 1.000 1.000 1.000 1.001

AR 1T LU Urbanization rate of residents 1.030 1.082 1.054 0.977 1.005 1.161

7L The proportion of second industry 0.859 0.909 0.957 1.081 0.758

== HH The proportion of tertiary industry 0.989 0.833 0.909 1.013 1.007

ST 563 B HEEL Light intensity index 0.279 1.464 2.137 2.353

FTGHFE %L Light area index 0.377 0.426 0.585 1.806 1.632 0.827

ROC {H Receiver operating characteristic value 0.945 0.784 0.88 0.905 0.838 0.821

R4 2000—2010 & 3 AL KB logistic B [ 7L R
Table 4 Logistic regression results of the distribution of land-use types in 2000—2010

) ) i IS Bt NI AF
oK 5 5+ Forest Grassland Water Farmland Artificial surface Others
Driving factors

Exp(B) Exp(B) Exp(B) Exp(B) Exp(B) Exp(B)
=72 Elevation 1.001 0.999 0.998 1.000 1.000 0.999
Wi Slope 1.328 0.944 0.609 0.739 0.840 0.861
F| 7] Fp0FE B Distance to city centers 1.003 0.999 1.012 0.997 1.003 1.024
F) kB S Distance to railway 0.986 0.996 1.011 0.998 0.992
F[ IR B Distance to.river 1.005 0.996 1.013 0.995 1.007
|1 7 ZREE B Distance to coastline 0.997 1.009 0.992 1.002 1.001 1.007
F|[E &5 2 Distance to national highway 1.022 1.027 0.986 1.025
B HUEE I 25 Distance to expressway 1.010 0.993 1.009 0.995 0.998
BN Total population 0.999 0.999 1.000 1.000 1.000 0.999
IR FT ELEE Urbanization rate of residents 0.025 0.008 0.072 0.005 0.008 0.013
7" [LFE The proportion of second industry 0.921 0.870 1.124 0.961
== HLH The proportion of tertiary industry 0.990 0.972 1.089 0.985 0.970
KT G55 B HE X Light intensity index 0.165 0.481 0.164 42.563 18.319
JTYETR AR AN Light area index 0.396 0.599 0.393 3.489 2.593 0.389
ROC {H Receiver operating characteristic value 0.937 0.797 0.898 0.900 0.856 0.827
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Fig.2 land-use patterns in BTH from various periods
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AR INAT By Tt S T R A A PR A A (A M K AR P sl L e N T3 T e PR A 498 3 0o A 25 PR 1Y 52
WA 5 1 FE

£S5 2010—2020 FATREHBEEN
Table 5 The quantity change of artificial surface in 2000—2010

- I A 2010 [fiF/km? 2020 HiF/ km? Ak AR km? AL A/ %
Land use types Area in 2010 Area in 2020 The area changed in 2010—2020  The change proportion
i Forest 71136.36 72819.72 1683.36 2:37%

il Grassland 19779.48 20184.12 404.64 2.05%

JKAK Water 5673.24 5302.08 -371.16 -6.54%

F#th Farmland 95844.96 90518.04 -5326.92 -5.56%
AT Artificial surface 21333.96 24964.2 3630.24 17.02%

K HHIHL Others 579.6 559.44 -20.16 -3.48%

MR 457 U 1990—2010 4F 3 AN N T2 11 14 K 1k ZEoR 5T X BF L9 42 o, L bk
SRR 98D BBk b 3 A g N TR, UM (£ 6) . WZRITRE (B 3) , N TR K FEE
AT R, LA ST 5 BT W0 2 RN L, AR TR)3ak T Y T 3 i 8 KR R AN AR A, i, b s
2010—2020 4EHEANEY N T2, 71.3% K A THEHL, 19.8% 05 T AR, K HSHHE A9 A T2 10 80.4% % [ #f i1,
14.6% K F 7KK ; FE LTS 09 N T2 10 85.4% A b 5% 48 16. 7% H 6.3 % Fi Mt 1K A2 4 s 0 S R 1 A
T A 81.0%% 1 THH, 1519 BT, 0F BB, 2 oA Bk bt JoHe R L2500 T i A
TR TR I B, WA R 1 AR A R S ik i X R T K SR K T B b B B 4 A N T TR
W%,

®6 ARMEAATREHERLRR

Table 6 The transformation source to artificial surface in various periods

HHE TR R Hi B Area/km’
The source of added artificial surface 1990—2000 2000—2010 2010—2020
FRHL Forest 606.24 238.32 556.2
ML Grassland 343.08 253.08 81.36
IR Water 359.64 382.68 324.36
Fith Farmland 7705.44 4839.12 2653.2
AHHIHL Others 15.48 44.28 15.12
3 &g

AN CLUE-S B8 Sl ad 254525 1 F AR e br Sb S S8 B AT T st TR B IRk 71 AF 5000 Sy 1 st
SRR B IR S, X R0 T A A O S5 WS SR A AR A A B T BT | AR .

(1)1990—2010 4F 5T HERL I T AE oA AR fb W 2, o ) A TR A8 fb i W32 380 T 66.75%,
P AR fb ™ B, AACHb I HbAS SR 9 A8 A AE A BH S R S T 25 5 R I T R ) A e 7 T e 0 e R 5 3 1)
SRR AT SR

(2)1990—2010 4F 5T HEFL I i1 OSB3 AR 237 AR AR @ Pr B R L Ag i, (A ARl &
SR TR IR S ML AEAE B Sk 25 5 PRHb T 5 /b 3 0 B 9 R P 3 40 A1, TIOR3
FESE IR A7 B A 5 N TR RN T2 B 38 IE AR DG . IRk, AN [R) A B B S5 004 ey 28 Ak 1 B sh ML il A
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Fig.3 The transformation location to artificial surface in various periods

2555, 0140, N T 2RI 52 1T 520 A2 BB A, 52 3 R IITEg A, I 1a) i vhoc 4 SR B B it vpuC IR 8 20 )
PRk AR R AR

(3) CLUE-S 5828 R LBl St A DU F5T 00 5 P30 ol 4 5 WA Sy 22 AL 9 2o A 15 8 38 B RUBEALL Y Kappa
FRGK 0.84, HUHEFI T AR SR SR 22 (LAY SRR, N TSR IR0 T, Bk M2k 252 08 35 i 2 A
BT, ARt KHE LRI S8 PR A A DI A S5 WA =) A8 AR AR B T sk 8 1 R TEAE R Kk ik
X, i T80 R KT S MR 1) 25 e SO SRy R S AR R A8/

(4) 302 ) CLUE-S BRI ARl iy A 50 A% R 28 AR O AR5 N 45 3R BBt (B Ae e — 7 )
BRYE 757 52 B AT AR AR A | R At e 2 Pr A bn HEI T4, 7 — 2 R LR 1AL B2 5 05—
AT, AR SO AR TR BORZ S R AR R0, ARR BT FE 0T LR 5 70 sl 2 HARE AR T B, A
240 FE BAUBOR 2R X S R A AL A 52, LU 0 010 Al 5 SR SR Sl i e SR A Jay B T R 8 e L i
SR
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