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Abstract: Urbanization is an important aspect of land use and cover change, which profoundly affects ecosystem
composition, structure and function as well as regional landscape pattern and processes. The rapid development of small-
and medium-sized cities is a significant characteristic of global urbanization today, and is expected to remain so for decades
in the future. During the last 50 years, the fastest growing cities in China are small- and medium- sized cities with
populations < 500 thousands. Thus, small- and medium-sized cities are important for regional social development and
urbanization, which has significant impacts on the sustainability of the regions and the entire nation. In the past 20 years,
because of the rapidly rising number of small- and medium-sized cities, their urbanization effects have received increasing
attention. Understanding the generalities and idiosyncrasies of the urbanization patterns and processes of these cities is

crucial for sustainable development. However, much of the current research on urbanization has focused primarily on the
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large cities with populations > 500 thousands. Few studies have investigated the complexity and dynamics of small- and
medium-sized cities, including the relationship between urban landscape patterns and urban ecosystem functions.

In this study, we selected 24 small- and medium- sized cities in Xinjiang and the Yangize River Delta region to
quantify landscape change and underlying driving forces in the two regions using a comparative approach. Based on the
results of our study, we concluded;

(1) In the two regions, urban land type had the highest growth rate with a mean annual increase of > 5% , suggesting
a rapid urbanization process from 1986 to 2000. However, the specific changes of land use and land cover types differed in
the two regions. In the Yangtze River Delta, cropland declined in area significantly more than other types, with a mean
annual decrease rate of 62.87 km’. In the Xinjiang region, the areas of unused land and grassland declined substantially
during the study period. The mean annual decrease rates of these two land-use types were 123.6 km’ and 90.2 km’,
respectively.

(2) The overall pattern of landscape change in the two regions was similar during the 15 years. The level of landscape
fragmentation, landscape diversity, and patch shape complexity all increased. However, the urban landscape pattern among
different cities in the Yangtze River Delta region became more homogeneous compared to the Xinjiang region.

(3) Our comparison of the main forces driving landscape change in the two regions indicated that the changes in
croplands contributed significantly to the changes in the overall landscape pattern of small- and medium- sized cities. In the
Yangtze River Delta, the main driving forces of landscape change were associated with population growth and rural-to-urban
migration of people. A large quantity of cropland was used for urban construction and became increasingly fragmented as
urbanization unfolded. In contrast, the main driver of landscape change in the Xinjiang region was related predominantly to
the increase in croplands due to population growth and immigration. In this case, the increased human activity resulted in
the increase in cropland. Urban sprawl contributed relatively less to landscape pattern change in Xinjiang than in the
Yangtze River Delta. In addition, the expansion of croplands not only took up a large amount of grassland resources, but
also intensified land use on the grasslands, consequently leading to degradation of the grassland ecosystems.

These findings provide useful information for dealing with ecological and environmental problems induced by rapid
urbanization, and for sustainable development of small- and medium-sized cities in China. Further studies are needed to
investigate the processes and mechanisms of how urbanization affects biodiversity and ecosystem services in these small- to

medium-sized cities.
Key Words: urbanization; landscape pattern; driving force; medium- and small-sized cities
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Table 1 Urban population of the selected cities

Wit HrEEH X Xinjiang Wi K =fMX Yangtze Delta
Cities }\”_ jp**” ) Cities )\”. jp_ﬂ}m i
Population Non-farming Population Population Non-farming Population

TRE:S 242000 81000 pan | 1146000 213000
B 349000 254000 HM% 1082000 238000
B 151000 93000 Frwiid 1200000 132000
KR 170000 74000 A 781000 156000
(LTS 213000 137000 E 543000 114000
IR 344000 282000 ZE 965000 182000
] e 550 517000 391000 B 1040000 183000
o P A 191000 48000 TR I 854000 217000
FIH 157000 88000 Bl 589000 193000
BT 334000 252000 ESan 771000 190000
bk 147000 89000 P en 449000 144000
PN 203000 105000 FHBA 803000 183000
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FIH GIS BAF T ARG I 6, 71950 4 = 1 My DXORN B i [X 5 2R A T R AR AL a0 26 2 frss, 1986 4F
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Jn, T R MR B BG4 X AR AT L K S ALK 12 AT/ T 1986—2000 4 15a [H] RS >
1) fe 22 B A, AF17080/0 62. 87 k™, LR Sy A ; e T BR AR LA 8 A X 50 I 75, 344 e bR Ay 2 3 T FH b, 4
BIHAIN 5. 15% , 3zs 375 iy At = A A S0 i AR AR AL SR B i b [X. 1986—2000 4T 55 2 1Y 21 43 A £k 1Y
S AR e AR A R P b T A2 AR B OB 58 i 3T R R R R, e o Bl AR R
2 Hb DX TR /D e 22 042 AR ) T B RN B, | AR 27980/0 334 123.6 km® F190. 2 km® | THTBRIS Il 22 ) & bt
YR IR AR, 3k T RS b 5 3R TR FRAR Ak | 2 DX 3 I e bR A9 R 2 T R, AR 34380 5. 53 % |, HA R Al

K2 K=AMRMIFEHEX 1986—2000 £ L ibF) A/ BE KRBT

Table 2 Change in land use and land cover types in Yangtze Delta and Xinjiang from 1986 to 2000
K= fMHX Yangtze Delta

1986,/2000 4F5 M2 I 21 43251k,

MR P\ ke 1986 4 2000 4 Change in land use and land
Land use and land cover types from 1986 to 2000
cover types TR Area 53 It Percent TR Area H 3Lt Percent T Area 43It Percent
/km? /% /km? /% /km? /%
B Cropland 10675 73.06 9732 66.61 -943 -8.83
3L Forest 881 6.03 862 5.90 -19 -2.16
il Grassland 36 0.24 37 0.25 1 +2.78
K3, Water 1905 13.04 2010 13.76 105 +5.51
I Urban 1109 7.59 1965 13.45 856 +77.19
A FHL Unused Land 5 0.04 6 0.04 1 +20. 00
411 Total 14611 — 14611 — — —

FTHRHLIX Xinjiang

1986,/2000 4F 5 M2k AU 21 43754k,

A b ) N\ 28 2T 1986 4 2000 4 Change in land use and land
Land use and land cover types from 1986 to 2000
cover types A Area B3 Percent A Area H 41 Percent A Area 3t Percent
/km? /% /km? /% /km? /%
HEHL Cropland 11259 7.02 11899 7.42 640 +5.68
M3 Forest 5064 3.16 6102 3.80 1038 +20.50
|l Grassland 57095 35.59 55742 34.74 -1353 -2.37
JKIR Water 5759 3.59 6575 4.10 816 +14.17
Il Urban 859 0.54 1572 0.98 713 +83.00
KA H# Unused Land 80397 50.11 78543 48.96 -1854 -2.31
41t Total 160432 — 160432 — — —

2.2 ZRVEHEH /N T SO0 S B R A AL 25 5

Sharpio-Wilk A6 56:45 FUF A , A 52 BT 36 50O BO7E 43001 00 40 A S IR A0, B (3 KT 0.05 B
I 24 AR T S B A SO R, X E AT T A L DX A SR 2 AR AR AL 25 5 . SRS B
ST T, 1986 4EF] 2000 4F, K =M IX 3k PD H1 SHDI /Mg FF1, ED #1 LSI K I F1, CONTAG FiI
AL R B X PD ED A1 LSI ¥k g [T, SHDI 3E 4% A 484k, CONTAG 1 AT FRE(E 3), WS TT
17,1986 4F-3] 2000 4F , + = ff b X A8 5 i B SRS /N BR T ED Fil CONTAG 9748 S B 30A 1 B b, O
AGEI I /N B s DX AR S R ARG, TG ELBR T SHDI S ok, oA Hg Hase o (#13) .
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Fig.3 Landscape pattern change from 1986 to 2000
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Table 3 Relationship between landscape metrics and population—economical data in Yangtze Delta and Xinjiang

SR K K=fMbIx B X
Landscape metrics Yangize delta Xinjiang
SR
YR (-.609 ")
PD(BEHHE) GDP (-.627"%) Al GDP HLEE(0.5157)
£\l GDP FLEE (0.682% )
LSI(StMIBRFE20) WAL (-0.645%) Al GDP HLEE(0.6127)
SHDI( &R ZREHEEED) NH#EE (-0.6277) —
B
PL( 5t ] — ANHERE (0.6127)
PD(BEHHE) — —
s - A
it
PL( 5t ) — —
PD( BERE ) — —
LST( S UIEARFEEL) — gl GDP ELTE(0.535 ")
T
PL(SULELB1) — —
PD( BEELEE) — —
LST( SUIEARFEEL) — -
K3,
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SRR K= b X
Landscape Metrics Yangtze Delta Xinjiang
PLOSEMLLLA) - -
e N BE (-0.800 "
§2 0 3553 -
PD(RESR ) GDP (-0.755"")
b o ANAERE (-0.764 " .
ST AR FE SRR (— *
LSI(FUIEARIEED) GDP (~0.673°) AR (-0.5627)
ki

ANFERE (0.918%")
PLOSELEL ) GDP (0.855"")
4l GDP LE#E (-0.836 %)

NHERE (0.74177)
Al GDP HLEE(-0.526 ")

PD( BEHL) WA AALLE (-0.7917") Al GDP [ (0. 556 * )
LSI( FUEARIEED) P FHETE (0836 70) ;z\\lﬁ/gci (Lt_% (6(;.25*94)1 )
ES DR

PL(FWLLLHI) — NFHRE (-0.503 ")
PD(BEHH L) - -

LSI(MIBARFE£0) — Al GDP LE#E (0.594 %)

AR b A = X Bk AR | b A R b S B 4 ) 32 BN 1 22355 R 1 e e 45 55
TCAHIEIE R 5 7K IR OIS TR P il AR R BRE R AN RO UL 5 B N 11 %% B85 0 GDIP ) B8 M i /) 5 3 5 288
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