Bundesministerium
e % | fiir Bildung g") HNE
uiviaRrli und Forschung S } Eb
A erswalde
Hochschule fiir nachhaltige Entwicklung (FH)

NSFC

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

TR FrEBIR T B P 5 B DA b 2 ) R

. T'f@ﬁﬂu '“"ti:::::

.

Umut Halik!2, Martin Welp 3, Abdulla Abliz: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



———
/B{kground/i'%f%'—?fibm

The high-speed growth of China’s economy brought rapid
urbanization in China and extensive modernization of China’s cities
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The concept of modernization was used as an Instrument for urban
beautification (,city cosmetic®) over the last 30 years. It was
Implemented independently of local cultural and natural conditions.
U 304F A3 T AR A, AN ) SR SR A AT = SO 22
T RAER TR, Bl itiz g (Yu Kongjian 2013)

The idea to consider the city as a ecosystem is still relatively young
In China.
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Urban greening in China A2 [ )3 1 424k

Reprasentation ist viel starker betont als Multifunktionalitat
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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 1 3l T A A5 LAl 15— T S R 1) A2 I T AR AR S
ZMAESIRS DR BT RN IAA] .

* Provide shade #ZfL[

. Contribute to air quality {#1t.=S

« Positiv effects on microclimate /NS & (1) 1E 1] 24
 Provide shelter 2L

« Noise control |l

. Wildlife and biodiversity ¥4z KA 2 FEVE



€Wy

TR

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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What we have done? A1 7 HRLL T AE 2

Halik, U. (2003): Stadtbegriinung im ariden Milieu: Das Beispiel der
Oasenstadte des siidlichen Xinjiang/VR China, unter besonderer
Berticksichtigung 6kologischer, soziookonomischer und kulturhistorischer
Aspekte. Diss., in: Berliner Beitrage zu Umwelt und Entwicklung, Bd. 20: 343
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BMBF-SuMaRiO WP4.3: ESS/ESF of urban and peri-urban oasis vegetation
(2011-2016), (Grant NO.: 01LL0g18C)
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g (2011-2016), (31 H %5 : 01LLog18C)

NSFC-Project: Dust Retention Effects and Resistance Mechanism of Urban
Trees in Arid Land Oasis Cities (2013-2016), Funded by National Natural
Science Foundation of China (2013-2016), (Grant NO.: 31270742)
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/Zm\ization process of oasis cities in Southern Xinjiang
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* Pre-industrial city (before 1950)
AT TP (19504 2 Hif)

e Early industrial city (1950 — 1980)
o TV E IR (1950419804 )

* The city as an industry and service center (1980 — now)
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Kashgar 100 years ago
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old culture
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Uriimgi is the fastest growing metropolis in Xinjiang, but has no traces of
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Possible reasons for the missing publlc consciousness about the water
wastage:
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»Missing 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.

» Thesis: ,The urban water consumption is neglectable in view of the extensive

water use in agriculture”.
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~ Case study in Aksu #
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Aksu City is located at the north
fringe of the Taklamakan
Desert, NW China. The local
climate is characterized by large
temperature variations and
extreme aridity with about 65
mm precipitation and of about
2000 mm evaporation per year
(Halik, 2003).
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2000mm (Halik, 2003) .
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“Research topics | B 5T E &

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

Urban and Peri-urban Forests and Heat Island Effect in the Oasis City of
Aksu [T 52 75 17 388 117 20 5 980 T 4 B 0

Dissertation Project 2 (Dr. Aliya Baidourela, XJU):
Quantification of water use efficiency and dust retention capacity of urban

trees in Aksu ] e 275 7 B MR B T 7K o0 R FH XK S 2R g

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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Methodology

= Archive analysis and interviews
= Field measurement and Lab. analysis

= Remote Sensing and GIS analysis




Datasets/Z(#E 3R B :

1)Field Data Collection

2)local archives and legal documents on urban greening of Aksu provided by
the Municipal Government of Aksu, the Aksu Prefecture Bureau of Forestry
and the Aksu Municipal Bureau of Forestry.

3)Urban green space indices including the total area, green coverage area as
percentage of urban built up area obtained from the statistical yearbook of

cities (1985-2012).

4)cloud-free Landsat images of the research area are obtained from the USGS
website (http://glovis.usgs.gov).

5)Interviews with local experts and officials from the Forestry Bureau of Aksu
took place in 2011-2012 in Aksu and Urumgqi. Field investigation on urban
parks and different urban green spaces is simultaneously carried out with the
interviews in Aksu.



Plot Interviews in Aksu

Recognition of Protective Ecosystem Services of
Urban Green

O not recognizing any
protective ecosystem
functions

m| recognizing at least one
protective ecosystem
function

Missall (2011)

Importance of Different Functions of Urban Green
According to Recurrence in Interviews

o 0%
12% m cultural-aesthetic
functions

m air-cleaning function
m shadowing function

O evapo-transpirational
cooling function

Missall (2011)

21
Z 1




Int jon Analysis

3 Climate
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Urban forests of Aksu

Area (sq km)
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Area of urban green spaces wi
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thin the built-up area of Aksu

Green spaces Area (hectare)

Per capita green space (sg. 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

Source: declaration data for creating state forest city of Aksu, 2007
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Peri-urban afforestation: Kokyar shelterbelt project

= Beginning in early 80ies
= [Initial municipal support,
,Lcommunity effort”

= Maintenance on the basis of
private contract horticulture

24



Forest area changes of Kokyar shelterbelt

Area (hectare)
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4000

m Shelter Forest

m Economic Forest

NG O NN DD xS
S P
RSSO URC U G ARG

o N
S

Year

o N X
KRG ORI GININ

25




Changes in Urban & peri-urban vegetation coverage
(1976, 1990, 2000, 2011)
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Cooling effect of park forest
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Conclusion & Outlook / £ 5EH

O UHI effect is strengthening the environmental pressure on the life quality of local
residents. However, larger area of and abundant urban forest means increase in
evapo-transpiration, and further enhance water use stresses in this particular arid
city. Therefore, locally adapted, drought-resistant species should be given the
priority in urban greening. Il 7 FAE RNV T E SN A M B AETE L. 8
I, B850 T RR AR H TRAR = R 5K ) 7% i I3k — 2D a3 v i) R VK s 7
Rk, &N R AR PR T AR ML P R as TR

O Urban forests need to be placed foremost and carefully planned in the future urban
development in order to mitigate expected intensification of UHI effects and
environmental problems owing to climate change and ongoing urbanization in the
oasis cities. £ AR T & ML, 3917 5 A ARAR N IBCAE e B i A I
TR OSR]I R AR B0 L R T 22 R 5 S5 A 9 T A 55 8k A 335 ]

O Well-managed urban forests with high water use efficiency, proper vertical structure
and in reasonable size could effectively ease the UHI effects. Therefore, optimizing the
configuration of urban green space seems to be more practical than increasing green
coverage. /KA ARG A & . B XY 10 HE 45 R A0 B TR R /IS B 3 T AR AR AT
DL R RN B R o [RLIE, DA IR T 2 3 1 i 2 EL 3 AR AR T AR DL - BE S H
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Public participation is a prerequisite for succesful urban forestry
NS5 R AR W R L BT R

,Guide to Sustainable Urban Green Management in arid North west China“ in prep.
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Thank you for your attention!
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