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Research Background
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China's urbanization, 1952-2006
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Rapid urbanization in China after
the reform

I before: strict control through
household registration;

I after: eco development & ruralrban
migration

By the end of 2011, urbanization
reached over 50%

=> Urban sprawl

=> Degradation of urban
environment

Gaps: climate & its impact at local
scale, adaptation, mitigation
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Research Objectives:
(1) to analyze the causal linkages between urbanization, urban sprawl
(LCLUC), and climate change
(2) to simulate LCLUC and local scale IPCC climate scenarios and to
evaluate current adaptation strategies and provide adaptation
recommendations to urban policy makers on various LCLUC and future
climate scenarios



Objective 1

A Urbanization and LCLUC

I Shanghai:

A Urbanization , urban sprawl, & urban land transformation at
district level

Aurban land use changes by different types
Aurban industrial land and its spatial determinants

I Urumaqi:
A Urbanization, urban sprawl, degraded urban environment

A Develop LULC maps, focusing on agriculture & urban
expansion

A Uncertainty model for MODIS land cover type products and
Its propagation to RAMS



Shanghai

-General

A A globalizing city

A largesteconomic center since 1850

A manufacturing center during Maoist
period (194978) (>70% of output)

A transition to tertiary sector

A international prominence

A Urbanization

A 5% (1978) => 86% (2007)

A Urban sprawl

A Expande8 times:

A 76(1947) t02911km3(2010)
A Expanded almost 6 times

A 530 (1986) => 2911 (2010)

Urban built-up area growth (1947-2008) (sq.km.)
B 1947-1958 5093

| 1979-1988 54.10

1958-1964 19.05

B 1964-1979  40.33

B 19881996  209.13 $5555 1996-2002  261.13

2002-2008  751.38

SourceYueet al, 2010; Fan et al, 2012



P46

644

1986 X

Legend

- Urban area
:l Non-urban area

B Water body in city

n East Sea

L
D Municipal boundary

T
_ i Research area

Legend

- Urban area
:l Non-urban area

B Water body in city

BB st Sea

Research area

2005 N

Legend

- Urban area
:I Non-urban area

B Water body in city

- East Sea

‘l_— —} Research area
D Municipal boundary

Legend

- Urban area
|:| Non-urban area

- Water body in city

“ East Sea

{1 Research area

D Municipal boundary

2010 N

Legend

- Urban area
:] Non-urban area

B Water body in city

_ East Sea

Research area

D Municipal boundary




Urban expansion pattern (2000-2010)

Legend
D Research area

- Water body

[ ] Non-urban area
|:] Urbanized area in 2000

i Urbanized area from 2000-2005
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E 1683 km? A 2883 km?

E More intensive 2000 - 2005

[ S— I E Mainly at existing urban areas, industrial
zones, or planned areas

E Directional and uneven (NW-SE axis)




A Shanghai Land Conversion Matrix
A 2000-2005: Farm land was the dominant source for urban & industrial land conve
A 20052010: Farm land remained to be the largest source,ushané industrial were
also significant

2005

. Transpor- Green 2000

Industrial o Urban Land Farm Water Torzl
Industrial 275.07 1155 49.51 19.51 1127 1063  377.53
2000 gggﬁpor' 26.26 119.05 33.28 3.01 19.67 3.76  205.05
Urban 86.31 2193  963.19 0.00 0.00 4124 1112.67
Green Land 15.80 6.10 32.35 26.85 36.24 730 124.64
Farm 25428 5010  411.03 13126 2811.03 0.00 3657.69
Water 31.84 12.82 60.67 23.80 28574 52476  939.64
2005 Total 689.55 22155 1550.03 204.44 3163.94 587.70 6417.21

2010

Industrial Tr‘i‘”SpOV' Urban Green Farm Water 2005

tation Land Total
Industrial 416.86 0.53  195.92 10.92 55.12 10.21  689.55
2005 gﬁgspor- 036  158.08 064 1185  44.42 6.20 22155
Urban 144.92 4571 1331.89 0.00 0.00 27.51 1550.03
f&:ﬁgn 0.00 0.00 0.00 204.44 0.00 0.00 204.44
Farm 137.62 48.42  298.76 10.24 2557.76 111.14 3163.94
Water 23.72 8.65 98.54 1326 163.91 27962 587.70
%g::l 723.48 261.40 192575 250.70 282121 43467 6417.21




Shanghar
Urban Bnd use by types:

A residential continuous growth

A industrial- declined 19932003
relocation of factories

A commercial climbing due to
increased infrastructure investment,
urban redevelopment

Key factors?

A Landmarketreforms
migration
A preferential policy

A uneven distribution of
foreign direct investment (FDI)

A Economic development zones
A phases of economic transition, restructuring
A role of the multiscaled state, governance
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fiist increaseatriqpiiiy1 947 - i
1984, then stared dieceaasipg Shanghar

from 1993 Evolution of urban industrial land
a hybrid monocetdric pattern

=>a spetidiizedphlyeenttic
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Shangha(
spatial determinants of urban industrial
land conversion (2002009)
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LCLUC at district level, 2002010
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| Urban Area of 1986
Urban Area of 1995
|| Urban Area 0f 2000
Urban Area of 2005
B Urban Area of 2010
[ ] Non-urban Area of 2010
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Case 2. Urumajurbanization
and urban sprawl

Urumai,Capital of Xinjiang Uyghur
AutonomousRegion
A important trading center
for centuries
A military base
A westward migration  factor in
industrialization

' NHzY'lj A (2RIl @& X
A exponential economigrowth
1990sonward
A investment in energy industry
A new growth in tertiary sector
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Urumai: degraded urban environment from
urbanization/industrialization

Urbanair pollution

A oneof thetop ten mostpolluted cities inthe world (WHO, 1998)

A soot and dust from coal, combined with locatiomthe valley ofTianshan
Mountain; it is getting better

Water resources & consumption

A scarce, severely pollutedavailable water per capita is é:the national
average

A human impactsg, overgrazingindustrialization, urbanization

Cautionary tale for urbanization-

A over-dependence on industries based on fossil fuel resources can lead to
rapid economic development, with unintendednsequences



High rise condominiums (left), government buildings (up right), and residential houses (lower right) burn coals forRteztisg.

were taken by DiIQingdongShi at Xinjiang University, Urumgi, China, on Jan. 30, 2009.




Urumgi: DevelopLULC maps
focusingon Agriculture &

Regional Local
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Objective 2

A Simulation of future LCLUC and regional
climate changes, impact of climate change,
and adaption and mitigation strategies
I 2a. Simulation of current and future LULC

I 2b. Regional climate simulation under IPCC
scenarios

I 2c. Impact of climate change on cities
I 2d. Adaptation and mitigation strategies



Objective 2a. Simulation of current and future
LCLUC

A Shanghai: CLUE-S modeling for future
land use scenarios

I Reclassified land use data of 2000: a
packground start year

I Identifying driving factors: inputs

12020 Year Omap.@alaaet temand of
land use




DynaCLUE: driving factors
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Where:

Pi is the probability of a grid cell for the occurrence
of the considered land use type on location i;

X's are the location factors.

var. intercept dem slope city road water
estimates 3.880e+00 * ' -1.211e03* | -1.518e01*  -5.710e05* | -8.680e05* @ 5.385e05 *
D? 0.4678

Signifcodes 0 W [0.001 D? = 1-(residualdeviance/nulldeviance)
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