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Abstract: In recent years, China has experienced frequent rain and flood disasters, which result in serious losses of lives

nd

and property. The recent heavy rainfall in Beijing from July 29" to August 2" in 2023 once again highlighted the insufficient
capacity of rain and flood resilience in China. The occurrence of rain and flood disasters is influenced by a multitude of
factors. For instance, the primary external factor is climate change, which results in an escalation in the duration and
frequency of rainstorms, including extreme ones. Additionally, there are internal factors such as unsustainable urban
development that leads to fragmented blue-green infrastructures, thereby compromising water regulation and storage
capacity. Furthermore, the standards for preventing and controlling urban waterlogging in grey infrastructure have been

lowered. With unsustainable urban urbanization coinciding with climate change both temporally and spatially, the number of

factors contribute to rain and flood disasters in China increase. In contrast, the Netherlands, known as the world’s lowest-
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lying country with 26% of its land situated below 1m below sea level, experienced numerous devastating rain and floods.
Notably, four major rain and floods occurred in 1916, 1953, 1993 and 1995 respectively, resulting in significant losses of
life and property. The unique natural conditions compelled the Dutch to embark on an extensive and arduous exploration of
water governance. Since the 1990s, the Netherlands has increasingly relied on hydrological processes within its water
ecosystem. The Dutch have successfully integrated both grey infrastructure and blue-green infrastructure while employing a
combination of engineering and non-engineering measures for water control purposes. Consequently, they have made great
achievements in addressing rainfall events and flood occurrences. Over time, the Dutch has experienced a transition process
from “working against water” to “working with water” in the concept of water governance. This article firstly introduces the
Dutch general situation, typical projects of water governance and the administrative framework of water governance.
Secondly, the main experiences of water governance are analysed including a three-level collaborative system, a framework
of integrating between water governance and spatial planning, a multi-level rain and flood risk prevention system, strategies
of room for more resilient space, etc. Thirdly, drawing from the Dutch experiences and considering the specific conditions in
China, the article puts forwards nine suggestions such as adopting a bottom-line thinking approach, enhancing vulnerability
awareness and problem-based solutions, scaling hydrological processes, improving blue-green network connectivity,
combining grey infrastructure upgrades with nature-based solutions, expanding effective disaster relief support, establishing
a top-level system framework for water governance, and integrating rain and flood resilience concepts into spatial planning,

etc. This paper can serve as a valuable reference for implementing spatial planning for rain and flood resilience in China.

Key Words: water governance; Dutch experience; rain and flood resilience; spatial planning; inspiration; strategic

thinking
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Fig.5 The evolution of national institutional reform for water governance and spatial planning since 1900in the Netherlands

3 TEKEEELWELE

ABIRFERT LR A 22 KA BT A 2 ] KU R K B 4 R R BT T Az i sty 5T, IA A A7 22 AN (08 i S Bl
TR R AR R P XS, T L3 i P ] 22 ) R, AR B3t Rt B P 2 18], S i 2 W 8t oK 3 SR b 2k o 7K
P DL B — R TR TR B v By T v, 8 S0 A TR 5 [ s T R P ] AR AR R T4 2 ) S B
AR A () BE HAT P DS e ) SRS M A A2

7 ZAGR B 2858 R AR 6 ki,

3.1 URFFECR TR KA B

iy AR PR B B BEIR” A SR v B A 4 R A 7 A i S ) 2 R A A - T T R
AR R ARG o e o Xt A AR A R A T | DX Il e 553 1 A P A RIS DX Ay | ] 2 ) R 5 SR o A 3%
i AT TG 2R FUI [ 2 T A LS 4, S UK (Rl B0 -5 i SR RO | TR KA S5 AE TR
TRAEE AR T3 (8] R S R B A HARSE = DRSS &

7 22 WA R o T AL A R O R TR XURG, 7 IR U A T T, A A 42 ] s )
RN E A A Z G A S )R ) H - T Xk R ik 9 3 1 IR BE T WA T RIS L RE 1 A D
THBCHEIER) EZEAAE, 2009 47, £ 22 5 B9 CE SRR, 38 R EE R F IR I RE S o A1, 47 22
S PP YR 21 20 25 (R a3, il 1 (A T it A = 1) 235 4 B 5 L)) ( = A oot 1 ) 4
FERHUT Z P B R BRI A7k ZECRURSR ZEAMD 51 5E) TR rp AR s 15, A1) XU KO L 3
BRI, ik A SRS YD, B 1k R e 0D+ BEER AR Ik (P 6) o AR ROKIEE R PSR R ) BT H iz
ZAG S ATk AL T = AU I T AR B S By AR ORI DA R R RS SR R IR SRS 2 R AN R
S, AT T AR ek = AN 0 M X ORI AR A AN RIS T RT BE T AR A PP A A

http : //www.ecologica.cn



11490 JAE = 44 %

TUARPER T BT HH e 30 2 JR ) = A 9 96 T M X SR IR A B 56

>z

- IRIRAS 10 aJF A
5aFER 20 af5 B
0 1 km
| —
JRA R4 KPR R

BEl6 (RRBZEMDSIE) TRLMEFELH SR ERETEE )

Fig.6 Simulation of coastline shape with time -after implementation of “sand motor” in Ter Heijde
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