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Megalopolisation: An Effect of Large Scale
Urbanisation in Post-Reform China
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Abstract—Megalopolis
metropolitan areas that combine to form an urbampiex. Since
China introduced the economic reforms in late 1970s Chinese
urban system has experienced unprecedented grétehprocess of
urbanisation prevailed in the 1980s, and the poépredominantly
large city growth appeared to continue through 59&0d 2000s. In
this study, the magnitude and pattern of urbamisati China during
1990s were examined using remotely sensed imagepyirad by
TM/ETM+ sensor onboard the Landsat satellites. déneelopment of
megalopolis areas in China was also studied bas#lteoGIS analysis
of the increases of urban and built-up area fro201® 2000. The
analysis suggests that in the traditional agricaltzones in China,
e.g., Huang-Huai-Hai Plains, Changjiang River DeR&arl River
Delta and Sichuan Basin, the urban and built-upsarecreased by
1.76 million hectares, of which 0.82 million he&siare expansion of
urban areas, an increase of 24.78% compared wa 4&he national
scale. The Yellow River Delta, Changjiang River Aeand Pearl
River Delta also saw an increase of urban and-bpilarea by 63.9%,
66.2% and 83.0% respectively. As a result, thremnmaegalopolises
were developed in China: the Guangzhou-ShenzhemH¢ong-
Macau (Pearl River Delta: PRD) megalopolis area, &hanghai-
Nanjing-Hangzhou (Changjiang River Delta: CRD) mepalis area
and the Beijing-Tianjing-Tangshan-Qinhuangdao (&ell River
Delta-Bohai Sea Ring: YRD) megalopolis area. Thiatienship
between the processed of megalopolisation andrttee-provincial
population flow was also explored in the contexsotial-economic
and transport infrastructure development in Pofstrne China.

urban regions over the world, such as the Londoer/iB

is a group of densely populatedAmsterdam, Moscow megalopolises in Europe [6] {i§ St.

Paulo megalopolis in Brazil [7], the Tokyo, Osakal &agoya
megalopolises in Japan [8] [9] and the Bangkok rioggis in
Thailand [7]. Large quantities of studies have bekme
regarding the urban development in China, howethes; were
largely focused on “conurbation” or “agglomerationy’ other
factors like urban growth pattern and sprawlnropolitan
areas [10] [11] [12]; studies and documentations tbe
formation of modermmegalopolis areas at the national level of
China are very few. This study is one of the fagtempts to
guantify and characterize the major megalopoliasie China
due to its recent large scale urbanisation, infoastre
construction and landscape transformation.

China is the world's most populous country and ftheth
largest in area. Its economy, already huge, is ig@wat the
fastest rate of any major nation [13]. Since thentdn of
economic reforms in the late 1970s and urban refoamd
open-door policies in the mid-1980s,
undergoing a ftransition from a largely rural sociéd a
predominantly urban one. Over the past two decadidmn
areas in China have experienced explosive growtioathn
human population and physical size [14] [15], shayio signs
of slowing down and likely continuing unabated itk next
decades. China’s population has grown from abo0Otr@lion

Keywords—Megalopolisation, Land use change, Spatial analysi®eople in 1980 to almost 1.3 billion today [16] J[1ih 1980s,

Post-reform China

|. INTRODUCTION

fewer than 20% of China’s people lived in urbaraateday it is
36% and by 2030 it is expected to be 54% [18] (E)gpr 80%
by 2045 [19]. Urbanisation at such a scale has tigrea
accelerated environmental pressure on the ecosystidms

EcALoPoLIswas originally used by Gottmann to describglacing an enormous burden on organizations redpenfor

the urbanized northeastern seaboard of the UnitzesS
[1] [2] [3] [4], which envelopes the string of ttiBig Four”
central cities-Boston, New York City, Philadelphiand
Washington D.C. - and constellations of the subualbs
satellites [5]. Gottmann’s study became a landniarirban
geographic analysis, and only after that the teregdopolis
found its way into the jargon of media, planningl grolitics.
Subsequently, the term has been applied in theetiStates to
the urban southern California, the urbanized souoth@reat
Lakes region, and sometimes to smaller metropolitasters
[5]. More widely, megalopolis was used to descritany
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the planning and management of urban areas in Chiran
areas are not only the settlements of more tharthoree of
China’s population, but also the hubs of China’safacturing
and service industries [20]. Since 1980s, the wmsttented
economic boom coupled with population growth aredftbw of
people from rural areas to large cities in the pssoof intensive
urbanisation has made three megalopolis areas imG@ome
into being (Fig. 2). Megalopolisation in China hasulted from
large scale urbanisation and construction of imfiasure and
land use transformation. The increase of urban@oeees at the
price of the loss of arable lands [15] [21]. Largeale
urbanisation and megalopolisation showed signifi¢gampact
on climate [22] [23] [24], urban environment charigB] [26],
net primary productivity (NPP) [27] and biogeocheaticycles
at both local and regional scales [28] [29] [30d avill continue
to shape China’'s social and natural systems inctiraing

China has been
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Fig. 1 A comparison of China’s total population gmoeg trends and
urban population (%) growing trends and their potigms. The
increasing rate of urban population has been grélada that of the
nation’s total population since 1980s [15] [18].
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Fig. 2 The three major rivers and the political bdary at county level
in China, showing the three developed megalopgksasin China,

The study area, are located at the densely populatestal areas

where the rivers join the sea.

Space-borne remote sensing and geographic infamati

systems (GIS) have combined to produce a virtugliosion of
growth in ecological investigations and applicatichat are
explicitly spatial and temporal [31]. Of all rembtsensed data,
those acquired by Landsat sensors have playeddkepivotal
role in spatial and temporal scaling [31] [32]. Mo terrestrial
ecology relies greatly on remote sensing for charaing land
use and land cover types/changes. Given the mare3b-year
record of Landsat data, mapping land cover chasmbec¢oming
commonplace [31] [33]. Numerous studies have useabée
data at 30-m spatial resolution to map and moiatod cover at
landscape to regional scales [31] [33] [34] [356][337]. In
China, scientists from the Chinese Academy of Ssisrhave
recently developed a National Land Cover DataseiQqd)
through visual interpretation and digitisation oheématic
Mapper (TM) images after their first large scalalgsis of TM
images for China in the early 1990s [36] [38] [39ost of the
source TM images were acquired in three time psriedg.

1990, 1995/1996 and 1999/2000. In
megalopolisation in China is reported - as a re$udm
overwhelming effect of urbanisation characterizeg the
increases of urban and built-up areas estimated the high
resolution remote sensing of Landsat TM (Thematippkr)
and Enhanced Thematic Mapper Plus (ETM+) imagery.

Il. DATA AND METHODS

Remote sensing and GIS technologies are widely insta:
studies of earth and environmental sciences in&t@hen et
al., 2003; Xiao et al., 2003; Zhou et al., 2004y &t al., 2005).
The Chinese Academy of Sciences is the nation'sré&sgarch
institution in applying remote sensing in land lesed cover
change studies in China. In the late 1990s thegSki\cademy
of Sciences organized eight of its research ingiits and about
100 scientists to conduct its second national slkeede cover
and land use classification project, using morenth@0 TM
images primarily that cover most part of the couft4] [18]
[38]. Datasets developed by the Chinese Acaden8cEnces
are used. The datasets were developed from Lahb&&T M+
scenes with a spatial resolution of 30 X 30m [4D]][ The
database includes time series data for three teriegs: i) late
1980s, including Landsat TM scenes for 1987—1990mid
1990s, including Landsat TM scenes for 1995/1986;i#) late
1990s, including Landsat ETM+ scenes for 1999/206dr.
each time period, more than 500 scenes were ussal/&r the
entire nation (514 TM scenes in late 1980s, 520 stighes in
1995/1996 and 512 ETM+ scenes in 1999/2000). Ttegas
were geo-referenced and ortho-rectified, usingdfmllected
ground control points and high-resolution digitdevation
models, and have an average geo-position errorsopikels,
i.e. 45 m [14] [18] [38]. Visual interpretation addjitisation of
TM/ETM+ images at a scale of 1:100,000 was conalitte
generate thematic maps of land use and land cover.

A hierarchical classification system of 25 land-eoelasses
was applied to the data. The 25 classes of lan@rcaere
grouped further into 8 aggregated classes of landrc paddy,
dry land, forest, other woodlands, grasslands, whtalies,
unused land and built-up areas including urban anehother
industrial and transport infrastructure built-up ear
Interpretation of TM/ETM+ images and validation k@ind
cover classification were based on extensive feideys. For
example, more than about 8000 field photos werernalsing
cameras equipped with global positioning systeneivecs,
across a transects of about 75,000 km in China.vaheation
results showed that the overall accuracy of thel laaver
classification approached 98.7% for the 1995/19%@idal
Land Cover Dataset (NLCD-1995). Liu et al [15] reed the
Changes in land cover at national scale during 881D for
China (Tablel).

In the analysis presented here, the spatial digtdb of the
urban and built-up areas were extracted from NL@B@land

this study, the
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TABLE 1
CHANGES IN LAND USE INCHINA DURING 1990-2000ERIVED FROMLANDSAT TM DATA (UNIT: 1000HA) [15]

Land Use Type 1990 2000 % of total land area for @0 2000-1990 % Chang
Paddy 35508.9 35650.2 3.8 141.3 0.40
Dryland 102643.4 105494.0 111 2850.6 2.78
Forest 138314.4 137595.5 145 -718.9 -0.52
Woodland 227827.8 226738.3 23.9 -1,089.5 -0.48
Grassland 306356.3 302919.5 31.9 -3,436.8 -1.12
Water body 32762.0 32922.0 35 160.0 0.48
Unused land 200501.9 200121.7 21.1 -380.2 -0.19
Built-up area 44670.6 46430.1 4.9 1759.5 3.94
(Urban) (3322.2) (4145.4) (0.4) (823.2) (24.8)

the NLCD-2000 products. To quantify the increaserbfin and
built-up areas in China during 1990s, the vectopMéLand
Cover in China (1:100,000) was converted into arilekidded
database that still captures all of the high-resmiuland cover

to urban land with a same built-up land fractionfof These
situations could occur when cities sprawl, highweytend, or
suburbanisation takes place.

information by calculating percent fractional cowéthin 1-km j \_\M
grid cell [42] to account for the fraction of subxgl area for the M/_:j\ by il <J
fragmented ground features. The 1-km gridded cath dvere _’JJ : i»\,\ b o
further aggregated to 10 km dataset (using ESRIMats L gt B S
AGGREGATE command with the AGGREGATION-Type set " e c;uf

to MEAN) to map the expansion of urban and builtarga
across China from 1990 to 2000.

Ill. RESULTS

It is estimated that there was 44.67 million hdthup land
(including 3.32 million ha urban lands) distributeder 1,704
10-km grid cells in China in 1990 (Fig. 3(a), Taft)e In 2000,
there was 46.43 million ha built-up area (includihg5 million
ha of urban area) in China, distributed over 5, 4@#%«m grid
cells (Fig. 3(b), Table 1). In this 10-year periodChina, the
built-up area grew by 1.76 million ha, of which B.&iillion ha
was expansion of urban areas, an increase of 24co&ipared
with 1990 at the national scale. The increase efrthmber of
10-km gridcell containing built-up land from 1,701 1990 to
5,417 in 2000 fits well with investigations by tH&tate
Statistical Bureau of China (SSB). That numbergitiés in
China were reported increased from about 200 0§ ®8 some
650 in 2000, and the number of towns skyscraped @00 in
1980s to almost 20,000 in 2000 [18] [43] [44] [4Bhis study
suggests approximately 90% of those 1,704 10-kchagils in
1990 have <= 15% built-up land fraction within thigels (Fig.
4(a)). The cumulative frequency of pixels in 1988p shows
good correlation with the natural logarithm of Iwip land
fraction within the 10-km gridcell (R= 0.8811) (Fig. 5(a)). The
investigation for 2000 gives similar percentageyuigh the
number of the 10-km grid cells containing builtlapds tripled
(Fig. 4(b)). The cumulative frequency of pixelstire map of
2000 also shows good correlation with the natwagatithm of
built-up land fraction within the gridcell (R= 0.8845) (Fig.
5(b)). This perhaps suggests that when a numbgridfcells
with a built-up land fraction within them, sdy, turn into
higher-density urban area, the same number of geids,
previously with lower urban density, grow into sellith anf;
urban land fraction, or, when those least-urbaniged cells
with a built-up land fraction of, (f, > f, ) turn to be further
urbanized, the same numbers of non-urban def{sd) change
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Fig. 3 A comparison of the spatial distributionuwwban and built-up
areas at 10-km resolution, showing the expansiorurbfin and
built-up area in China from 1990-2000. (a) peregbin and built-up
areas within a 10-km gridcell in 1990; (b) perceriian and built-up
areas within a 10-km gridcell in 2000.

The rate of urbanisation differed among regionsoser
China. The Yellow River Delta-Bohai Sea Ring (YRDga, the
Changjiang River Delta (CRD) area and the PeareRDdelta
(PRD) area saw the most intensive urbanisation and
infrastructure construction in the 1990s, sprawlfngm the
three most important cities in the nation: Beij{ilg YRD), the
capital city of China, Shanghai (in CRD), the ldggcity in
China; and Guangzhou (in PRD), the one amongities dirst
practicing China’s open-up policy, and perhapsiiost rapidly
developing city in the 1990s. There is an obviorescent of
urbanisation during the 1990s that runs from Guhogz
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through Shanghai to Beijing. The explosive expamsib the
major cities in these three regions and the comaoating
infrastructure construction among these cities iwiteach
region have made three megalopolises come intoghéie
Guangzhou-Shenzhen-Hong Kong-Macau megalopolis,
Shanghai-Suzhou-Nanjing-Hangzhou megalopolis, ahd
Beijing-Tianjing-Tangshan-Qinhuangdao megalopoligich
are located in the PRD, CRD, YRD, respectively (Eig-ig. 3).
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Fig. 4 Frequency distribution and cumulative fragmehistograms of
percent urban and built-up areas with a 10-km gtidavhich
including only those grid cells that have 8.01% urban and built-up
land fraction within a 10-km cell. In the above mig, the percent
built-up area fraction within 10-km gridcell is % bins from 0.01%
to 100%, and the labels in the x-axis are the noigtpof the 5% bins.
(a) 1990; (b) 2000.

Since the urban and built-up lands are small patainéand
cover maps at the national level, it is hard td helw big
changes have undergone from maps given by Figh&€efore
the three megalopolis sections were cookie-cut friiva
national database for further spatial statisticadlysis in the
context of social-economic development and popuragrowth
and migration. First the three major megalopolisaarwere
mapped for the two time periods, 1990 and 200Qyraater
detail so that a closer look at the urbanisatiamtess in these
three regions could be made (Fig. 6). It is clealgwn that in

YRD megalopolis had an initialrban /built-up area of 262,200
ha in 1990, much higher than 185,500 ha for CRD %800
ha for PRD. In 2000, the megalopolis area of YRBLit the
biggest one among the three (Table 2, Fig. 7). Sibe of the

theegalopolises decrease from the North to the SEURD-
tCRD-PRD), however, the growing rate of urban/buptarea

among the three megalopolis regions decreasestfrerSouth
to North (PRD-CRD-YRD) (Table 2, Fig. 7).
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Fig. 5 The correlation of percent urban/built-ugamithin 10-km
gridcell and the cumulative frequency. (a) 1990;2@00.

The YRD megalopolis area includes a city chain efjiBg-
Tianjing-Tangshan-Qinhuangdao; the CRD megalopatea
includes a urban complex area of Shanghai-Suzhajifida
Hangzhou; the PRD megalopolis including a city ohaf
Guangzhou-Shenzhen-Hong Kong-Macau. The increasigeof
built-up lands was calculated for each time pe(ibable 2). It

was worth noting that the increase rates of urbrahtauilt-up
for YRD, CRD and PRD

lands from 1990 to 2000,
megalopolises, are much higher than the countwgsage level

(Table 1, Table 2). The PRD megalopolis in Guangdon

Province, which also includes Hong Kong and Macpeacl

Administration Regions (SAR), has the highest urliamnd

increase rate, 83.0%, which is about 10% highen ttie
average of the three megalopolis areas. The inenedss for
the other two megalopolises, YRD and CRD, are 638fb

1990 the urban/built-up lands in YRD, CRD and PR a §9.99% respectively.

isolated, sparse and the color of most grid cellthe maps are
light red, indicating lower built-up land fractiowithin the
gridcell (Fig. 6 (al), (b1), (c1)). In 2000, howeyvihe cells are
connected, densely distributed and the color oftrgad cells
on the maps turns to dark red, indicating higheaofbuilt-up
land fraction within the gridcell (Fig. 6 (a2), (h4c2)). The

Megalopolisation, or urbanisation, is the resulthofman
activities. The human beings have cut forests, ptbwip
grasslands, drained wetlands, built cities and tcoced
transportation infrastructures in pursuit of sheltand
convenience of communication. Before 1970s, thal ppeople
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in China were restricted to stay at their locatplay theHukou components were 36.0%, 35.5%, 23.8% and 4.8% regplgc
system [18] [46]. However, since the implementatadnthe (Fig. 8(b)). Compared Fig. 8(a) to Fig. 8(b), iblsservable that
open-door policy in 1980s, China saw substantidhe share of rural to urban declined sharply frd@#o4o 36%
inter-provincial migration in the past two decadég]. The from 13% to 24% from the late 1980s to the earl9Qk9 it was
provinces and major cities the three megalopoksasibased but still the biggest type of migration. The flowraral people
were on the top of the migration share table (TaBJe to urban area is a strong driving factor for urkation. Using
Guangdong, where the PRD megalopolis area loctiel,up the data in Table 2 and 3, the relationship betwkerincrease
more than half of all the country’s migrants thatfout of other

provinces. The rest two biggest shares, 11.9% atfb ®f the 500 11990 o
country’s migrants flew into Shanghai and Beijinge two _ ~ |=2000 oo &
biggest cities in China. These three megalopodasabsorbed £ 7004 —8— Increase Rate | 0'8 =
more than 70% percent of all the migrants in total. 2 600 - / oe g
¢ 500 - % POEE-
(a1) YRD in,1990 (a2). YRD-BSR ini2000 F S g _
' . y .- o 400 - - 0.5 3
E-éijing & l ¢ "o . . é 300 - - 0-4 §
S ; § - - < L 0.3 .g
/ ,, \ T £ 200 - 5
o g f s gl T gl £ oz e
R i e , 4 ¢ 100 4 £
! . Tk m - Lot £
i = “" | L H L * =
._fr Bohai Sea o L :. Bohai Sea 0 0.0
L} = - y
a Cag,ofl3 1 "h.,.. . S YRD CRD PRD
ko et 12" =) S .;“-5 Fig. 7 The urban and built-up lands and their iaseerate for YRD,
. jiw g e 1,“7 CRD and PRD megalopolises from 1990-2000.
# % | ; ] p
of built-up area and population expansion for treves
(b1) CRD in 1994 ; 4, (b2) CRD in 2000 provinces (cities) in the three megalopolis areasevstudied.
\ The results show that there is a slight correlagtfact (R =
Yo Shangha 1 0.5881) between these two factors (Fig. 8). Theirso-strong
. . correlation perhaps results from the inconsistarftthe time
"k period when these data stand for: the migrationestiata were
e ; for the late 1980s to the early 1990s, while thedl@over
i R change data were for late 1980s to later 1990s.
5 TABLE Il
NCREASE OF THE URBAN AND BUILFUP LAND FOR THE THREE MEGALOPOLIS
AREAS IN CHINA DURING 1980-2000(1000HA)
r < Urban and builtup area  Change
(c1) PRD in 1990 |l tc2) PRD in"2000 Megalopolis region (1000ha) (%)
ey ' y 3 1990 2000
i : YRD  Beijing 41.3 114.2 63.8%
J 3. 2l . oy T Tianjin 84.2 88.6 5.0%
Gl:langzhou Shandong 136.7 524.3 73.9%
& ™ ; - Subtotal 262.2 727.1 63.9%
. ' \“sz . = CRD  Shanghai 26.1 86.8 69.9%
L R Jiangsu 1415 358.7 60.6%
b T = g e Zhejiang 17.9 103.9 82.8%
e .'“[’* Subtotal 185.5 549.4 66.2%
' i = PRD  Guangdong 59.9 352.3 83.0%
: - > Subtotal 59.9 352.3 83.0%
Built-up area percentage L™ Average - - 71.1%
(10 km pixels) o
Fig. 6 The development of the three megalopoliasaie China in IV. DISCUSSION AND SUMMARY
1990-2000. (al)-(a2): YRD-BSR megalopolis area)-(b2): CRD . . .
megalopolis area; (c1)-(c2): PRD megalopolis area. In this study, the urban/built-up land cover dataived from

multi-temporal Landsat TM/ETM+ imagery were usedi&bect
The migration can be divided into four major compats: large scale urbanisation or megalopolisation inn&hfrom
rural to urban, urban to urban, rural to rural anoian to rural, 1990-2000. Three megalopolises were identified iwitthe
which were respectively 49.0%, 33.7%, 13.4% an@®Bd®all YRD, CRD and PRD areas. The scale and the magnitiithe
the country’s inter-provincial migration in the pmt 1985- megalopolises decreases from North China to SohihaC
1990 (Fig. 8(a)). However, in 1990-1995 the shafess four
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TABLE llI
PROVINCIAL SHARE IN INTER-PROVINCIAL MIGRATION TO URBAN AREAS[18]

Region Share (%)* Region Share (%)*
Guangdong 51.8 Gansu -0.3
Shanghai 11.9 Qinghai -0.3
Beijing 9.1 Hebei -0.7
Zhejiang 7.4 Hubei -0.7
Xinjiang 5.7 Liaoning -0.9
Jiangsu 4.3 Inner Mongolia -1.8
Fujian 3.6 Shaanxi -3.8
Tianjin 2.3 Jiangxi -6.8
Shandong 1.1 Heilongjiang -7.3
Shanxi 0.9 Hunan 9.1
Hainan 0.6 Guizhou -9.8
Ningxia 0.6 Guangxi -10.7
Jilin 0.5 Henan -14.0
Yunnan 0.2 Anhui -14.7
Chongging 0.0 Sichuan -19.1
Tibet 0.0

Total 100 Total 100

* Positive numbers imply net gains and indicategbecent share of the
province in the total number of immigrants. Negathumbers imply net

losses through inter-provincial migration and iradéecthe percentage share

of the province in the total number of emigrants. €&xample, about 12%
of all inter-provincial migrants go to Shanghai,esbas about 19% of all
inter-provincial migrants stem from Sichuan Proeinc

indicating the initial urbanized size of the megullis plays an
important role in the area’s further megalopolisati The
increase rate of the built-up area differs amorgse¢hthree
regions. PRD has the largest increase rate, thee€RD, and
YRD has the smallest increase rate. This sequsrammirary to
the order of the area of the newly-urbanized lardttie three
megalopolis areas.

Urban-rural
30% Urban-rural

4.8%
Rural-rural *
13.4% Rural-rural
23.8%
Rural-urban

49.0%

Rural-urban
36.0%

Urban-urban
3.7%
Urban-urban
n b
(@) 35 5o, (b)

Fig. 8 Composition of different types of migramsGhina (after Liu et
al., 2003b) (a) 1985-1990; (b) 1990-1995

Urbanisation and further megalopolisation are tesufrom
human activities. When the humans seek food, céoted
shelter from the land system, they begin shapirg ltind
system. With the development of social economy #mel
building-up of transport infrastructure, the lowrdiy
settlements and urban development along transpaitiors is
causing megalopolis areas come into being. Chirg load
21,800 km of railway in 1949, but the length oflwaiy in
operation was 68,700km in 2000 [48]. At the sameetithe
length of highway that automobile could go through949 was
80,700km, and it increased to 1.4 million km in @Q88]. The
ease of transport and communication between ditiesrural
areas could be a strong context within which tHeanisation
and megalopolisation set their background.
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Fig. 9 The spatial distribution of railwagd road in China [48].
(a) Railway in 1949; (b) Railway in 2000; (c) Higayin 1949; (d)
Highway in 2000.

Convenience and efficiency in transport and compation
also make it easy for the rural population to flmnbig cities,
which is another factor that helped in the develepiof the
megalopolis areas in China. Since most of the highand
railway were built in East China (Fig. 9), the tamaegalopolis
areas were first development in the coastline ot Ehina Sea
or the major river delta areas in China. At the sdime, the
employment structure in urban areas changed. I18,1@%en
China has not implemented the open-door policypatrit00%
of its rural labor force was restricted in farmifayestry, animal
husbandry and fishery. Then, in 1980s and 19908 thie
Chinese central government brought forward the ajmer
policy, the employment structure in urban areasighd and the
demand of persons working in the service, consbmcand
industry field in most urban areas sharply incrddeam zero in
1978 to about 20% in 2000 (Fig. 10). These positiere
mostly filled by migrants from rural area (Tabledd Fig. 8).

100%

80%

60%

40%

20%

0%
1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000

[ Service and other
@ Construction
Il Industry
1 Farming, forestry, animal husbandry and fishery
Fig. 10 Employment structure change of riabbr force in 1978-2000
in China [49]
Historical data about inter-provincial migrationglicate that
on average 2.2 million people migrated across maal

1045



International Journal of Business, Human and Social Sciences
ISSN: 2517-9411
Vol:3, No:6, 2009

boundaries between 1985 and 1990 annually whehéa§ig.
amounts to 2.724 million per year for the perio®@0% 1999
[18].

Social-economic development, urbanisation,
infrastructure construction and inter-provinciapptation flow
were mutually enhanced to make megalopolisatiovitagle in
China since 1980s. China’s expanding economy, wisiche
fastest growing in the world, along with continyeapulation
growth, will lead to continued urbanisation /megelbsation
and other land transformation in the next decadfesther
efforts should be made to investigate the impactrbénisation

and megalopolisation on urban climate system, urbafhg Technology (MOST) 973 Program (2002CB41250@) an

environment quality (air, water, soil, green spaste,), green
house gas emission and net primary production (NRPRhe
context of global change, for the three river dalteas are not
only economically important but also ecologicallytical in
China. For example, China has the longest and migstsified
land use practice and land use change since aricieeg. The
three megalopolises were developed in the rivetadatea,
which were the most traditional agricultural zome<China’'s
history [7]. Recent land use/cover change studie® lietected
cropland conversions to urban land uses, incregsassland
desertification and more [14] [15] [18]. The logsagricultural
land to urban land should jeopardize the food sgcur China
[50] [51] [52 [53], because China homes 80% peroéiits 1.3
billion people who work on and are fed by farms][16 Central
and South China, many of the newly-urbanized azea®e from
paddy lands [14] [15]. The practice of paddy rigeiculture as
a source of trace gas emission is widespread ithSBhina,
which is of significant concern to global climateange [54].
Many studies reported that large scale urbanisatiaual
significant impacts on climate [22] [24] [25]. Tleféore more
researches on the dynamics of the urban areas laad
urbanisation-induced land use change are needewdstoe the
feasibility of effective polices and plans designedustain the
urban and agriculture ecosystem, manage the crbaad the
urban/rural interfaces, and provide services irs¢heapidly
changing environments.

Since megalopolisation, or urbanisation, has ofte®n
viewed as a sign of the vitality of a regional emwy [5], the
polarized regional variations in urbanisation okedrin this
study are useful
environmental management in China. The study stgdbat
eastern China has been experiencing intensifieghishtion for
decades, while the western China shows little m®edan urban
area during 1990-2000. The lop-sided urbanisatiorEast
China relative to West China should draw the aib@nof the
government and warn the policy-makers in regiorahming.
Fortunately, many Chinese, including its leaders,aware of
these problems and have tried to tackle them. Qample is
the implementation of China's Western DevelopmewoigPam
by the Chinese central
(http://www.usembassy-china.org.cn/sandt/db-westdm),
which is hoped to make China’s terrestrial ecosgsteth
economically and ecologically balanced. Thereftweachieve

government

both socioeconomic and environmental sustainabititpely
and accurate geospatial datasets of urban landued land
use types for China, coupled with correspondingiasoc

tranispoeconomic data, climate data, and ecosystem moggléne

critically needed for quantifying the spatial pattand temporal
dynamics of the urban environment and assessimngithgacts
on climate in China and East Asia.
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