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Coupling Water Resource and Environment in Urban Expansion Modeling and
Planning Strategies: A Case Study of Tianjin
JIA Mengyuan, CHEN Tian, ZANG Xinyu

Abstract: Balancing the protection and development of water resource and
environment has become a critical issue in promoting high-quality and sustainable
urbanization in China. However, existing modeling studies on urban expansion have
been built on limited knowledge on how to take the local water resource and
environment into consideration. Therefore, this study aims to explore a modeling
method by integrating the characteristics of water resource and the environment in a
period of urban expansion. The modeling employs methods of water resource
carrying capacity evaluation, water sensitive area identification, and land use change
modeling. Taking Tianjin as an example, this paper applies the modeling method to
predict the scale and spatial pattern of urban expansion till 2035 under three water
management scenarios and two water environment protection scenarios. The result
reveals that water supply and water pollution will be two major factors limiting
Tianjin's urban expansion and it also locates where conflicts between urban
expansion and ecological environment protection occur. The case study also shows
that the proposed modeling method can be used to evaluate water carrying capacity
and identify water sensitive areas, both of which provide key insights into the
selection of water management indices and the designation of spatial management
boundaries in the territory spatial planning process.

Keywords: urban expansion; water resource and environment; plan-making supports;

modeling method; Tianjin
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BEAE 6 FhANTR] 14 K BE PR IT 2 A ALK A
B ORYPTT SEBEA TR T, PS4
AR 2 2035 4E KA HTUK B I AT R
EBRAREHUE, I R T DX A |
IR TR S A P ) DX R K s ] i 5
M HLIX o R, ASSCEEXERURE 12
ARITHE . KAEAE B AR, 2 WAL
FEIrHNE, FTRE G K BRI R
TE AR i ) 5 7 PR A A, LUBIAA
KGR B A, FESR A [
23 [ LI il BB AR A R

xR

O  HAERRT P EAF IR RS S I
¥ :3 (http: //www.resdc.cn) , ABF5 P K
BT EYEIE R ET IR LR
(2005—-2020) % 32 3% JA b K 3 o A2 %
JA M AT B RS % R M = K R
TR,

@ R B R A E R KA (GB50331T—
2002) Y R T IR T A 7E R K ZE(DB12/
T699-2016) ) { K & W Kk A K Z 5
(DB12T 698—2019))%47:4¢ ,
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x4 REWME 2035 FHHELRBIRFIKMEEEBR

Tab. 4 The objectives of urban development and water resource management in Tianjin till 2035

o bt Gors) | B | s | SRR | (203
WAENERE O 0 1560 1917 2192 1804 2000
st WA CEULE (%) 83 91 90 85 90
7;;;,% BT BT (km?) 2332 2856 3295 2435 2710
AR — = IE. ({258 km?) | 8.02 36.02 26.18 12.33 11.28
IKGERALT L 1.33 0.71 0.91 1.2 1—1.2
AETEKHEICR R (2 m?) 3.73 6.38 4.29 2.75 <4
LAAERK R (fEm?) 28.4 41.6 40.3 31.6 <35
KR AR PR FE BRI (%) 12.4 18.1 23.7 26.5 >24
g Tl HKER (m’/J750) 7.09 7.09 6 6 6
Hi TiTeEE =l GDPBUKEE (m¥/J578) 7.90 7.5 6 6 6
WEAIY AR K (L) 100 100 90 85 85—90
SRABER DK R (L/d) 80 80 75 70 70—75
WA RS AR (%) 93.8 93.8 100 100 100

FH AR A%
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