
Urban Forests, Heat and Dust stress in oasis cities in Xinjiang 

ȁ

Ümüt Halik1,2, Martin Welp 3, Abdulla Abliz1,2

1. Key Laboratory of Oasis Ecology, School of Resource & Environment Science, Xinjiang University, China

2. Guest professor for Ecosystem Research, Catholic University of Eichstaett-Ingolstadt, Germany

3. Eberswalde University for Sustainable Development, Germany



2

The idea to consider the city as a ecosystem is still relatively young 

in China. 

Ҭ ̆ ᵬҹѿ ľ Ŀ
Ȃ

The concept of modernization was used as an Instrument for urban 

beautification(Ăcity cosmeticñ) over the last 30 years. It was 

implemented independently of local cultural and natural conditions.

30 ף Ҭ̆Ҍ ᴆ ᴪ ̆
ԍ Ṥ ̆ ñ ꜚñ (Yu Kongjian 2013) Ȃ

The high-speed growth of Chinaós economy brought rapid 

urbanization in China and extensive modernization of Chinaôscities 

Ҭ ⱴ ԅҬ ̆ ף Ȃ

Background/ ҍꜚ



Urban greening in China Ҭ
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Repräsentation ist viel stärker betont als Multifunktionalität
, ҹ ̆ҹ ᴧ
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but the urban green, especially urban forests with its multi-functionality 

(ESS/ESF) as an important component of urban infrastructure are fully 

recognized  ᵬҹ ðð ≢ ῒ
Ⱶⱳ ⌠ ᾟ№ Ȃ

ÅProvide shade  ᶫ ‴

ÅContribute to air quality  ‪

ÅPositiv effects on microclimate  Ṝ

ÅProvide shelter  ᶫ

ÅNoise control  └

ÅWildlife and biodiversity  ꜚ

Åéééé.
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Air pollution poses a long-term threat to human health and  life quality 

of urban residents. In particular, dust pollution in oasis cities located in 

arid areas is associated with reduced life expectancy
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2. Modernization process of oasis cities in Southern Xinjiang

ף

ÅPre-industrial city (before 1950)   

╠ ҙ ̂1950 ӊ╠̃

ÅEarly industrial city (1950 ς1980)

Å ҙ ̂1950 1980 ̃

ÅThe city as an industry and service center (1980 ςnow)

ᵬҹѿҩ֟ҙ ⱵҬ ̂1980 ̃
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Kashgar 100 years ago
100 ╠ ָ
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Ürümqi is the fastest growing metropolis in Xinjiang, but has no traces of 

old culture 15



16

Possible reasons for the missing public consciousness about the water 

wastage:

üMissing understanding for hydrological context and missing data for the use of 

ground water and the meaning of glacier water makes people think that there is 

enough water.

üThesis: ĂThe urban water consumption is neglectable in view of the extensive 

water use in agricultureñ.
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Case study in Aksu  ᶛ̔ ᾥ

AksuCityis locatedat the north
fringe of the Taklamakan
Desert, NW China. The local
climateischaracterizedby large
temperature variations and
extreme aridity with about 65
mm precipitation and of about
2000 mm evaporationper year
(Halik,2003).

ᾥ ᵝԍ ᾥ
Ȃ Ṝ

̆
ҹ 65mm ҹ

2000mm̂Halik,2003̃ Ȃ
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Research topics / 

Dissertation Project 1 ( Abdulla Abliz, KUE/XJU/HNEE):

Urban and Peri-urban Forests and Heat Island Effect in the Oasis City of 

Aksu ᾥ ҍ

Dissertation Project 2 (Dr. Aliya Baidourela, XJU):

Quantification of water use efficiency and dust retention capacity of urban 

trees in Aksu ᾥ №≠ ⱬ

Air pollution poses a long-term threat to human health and  life quality 

of urban residents. In particular, dust pollution in oasis cities located in 

arid areas is associated with reduced life expectancy



Methodology
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ÁArchive analysis and interviews

ÁField measurement and Lab. analysis

ÁRemote Sensing and GIS analysis

http://www.zcool.com.cn/img.html?src=/14/63/1260449647752.jpg
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Datasets/ :

1)FieldDataCollection

2)localarchivesand legaldocumentson urban greeningof Aksuprovidedby
the Municipal Governmentof Aksu,the AksuPrefectureBureauof Forestry
andthe AksuMunicipalBureauof Forestry.

3)Urbangreenspaceindicesincludingthe total area,greencoverageareaas
percentageof urban built up areaobtained from the statistical yearbookof
cities(1985-2012).

4)cloud-free Landsatimagesof the researchareaareobtainedfrom the USGS
website(http://glovis.usgs.gov).

5)Interviewswith localexpertsandofficialsfrom the ForestryBureauof Aksu
took place in 2011-2012 in Aksuand Urumqi. Field investigationon urban
parksanddifferent urbangreenspacesis simultaneouslycarriedout with the
interviewsin Aksu.



Missall (2011)

Plot Interviews in Aksu

Missall (2011)
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Interaction Analysis
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Urban forests of Aksu

Green spaces Area (hectare) Per capita green space (sq. m) Green ratio (%)

Public green space 202.9 8.9 7.22

Productive Park 42.29 1.85 1.50

Green buffer 284.86 12.49 10.14

Attached green space 578.31 25.36 20.58

Total 1042.13 45.71 37.09

Area of urban green spaces within the built-up area of Aksu
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Source: declaration data for creating state forest city of Aksu, 2007



Á Beginning in early 80ies 

Á Initial municipal support, 

ĂCommunity effortñ

ÁMaintenance on the basis of 

private contract horticulture
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Peri-urban afforestation: Kökyar shelterbelt project


