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Study on water policy evolution of Wuhan City based on text measurement and knowledge graph//DONG Yi'?,
ZOU Lei', XIA Jun'?, ZHANG Jiaxing', ZHOU Chaopu’ (1. Key Laboratory of Water Cycle and Related Land Surface
Processes, Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Science, Beijing 100101,
China; 2. University of Chinese Academy of Sciences, Betjing 100049, China; 3. State Key Laboratory of Water Resources
Engineering and Management, Wuhan University, Wuhan 430072, China; 4. School of Information Engineering, North
China University of Water Resources and Electric Power, Zhengzhou 450046, China)

Abstract: A framework for analyzing water policy evolution was constructed based on machine learning, text measurement,
and knowledge graph. With 252 water policy documents issued in Wuhan City from 2001 to 2021 taken as research
samples, a keyword dictionary construction technique based on the Word2Vec model and a keyword hotness calculation
method were proposed to explore water policy evolution laws of Wuhan City from two aspects of policy keywords and policy
instrument. The results show that water policy evolution in Wuhan City experienced three stages during the study period,
including initial exploration, comprehensive management, and ecological priority, and a relatively complete water policy
system was initially formed. The focus of water policy gradually shifted from water supply and demand to ecological
civilization construction. Policy instruments were dominated by the type of command and control, and the economic
incentive policy instruments demonstrated a decreasing trend, while the proportions of the technology-supporting policy
instruments and public participation policy instruments increased. Water policy development is currently facing problems
such as a relatively weak concept of systemic governance, insufficient attention to flood prevention and control, and an
imbalance in types and structures of policy instruments. In the future, the water policy system can be improved from aspects
of adhering to systemic water management, enhancing flood control and drainage capacity, and improving the structure of
policy instruments.

Key words: water policy; policy evolution; text measurement; policy instrument; Wuhan City
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Fig.1 Framework for water policy evolution analysis
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Table 1 Water policy keyword dictionary
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Table 3 Annual hot keyword list of water policy

gy

2001 JH/K 1.38, 15K 4088 1. 07 HEZK 0.74 JUK 0. 65 Bk Bies 0.58 MK 0. 48 WESER; 0.33 IR 44k 0. 24
2002 HiZK 0. 71 PR 0. 42 T57KALHE 0. 39 FREELR-S 0. 06 BB 57 0. 06 IR TTAZE 0. 06 /KEFFEE 0. 06 JKFRGRIX 0. 05
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2006 H250.95 T57KARTE 0.83 K 0. 65 BRI 0.58 HUK 0.53 ML T 7K 0.45 JKFIRGX 0. 44 TR 0. 41
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Table 4 Changes in hotness of high-frequency hot

keywords in water policy over years

PUE(E

B CiE ey R KLE bk K
2001 0 0 0 1.07 0.48 1.38
2002 0.05 0.06 0 0.39 0 0

2003 0 0 0 0.50 0.50 0

2004 0.29 0.05 0 0.08 0.98 0.44
2005 0.56 0.15 0.52 0.6 1.16 1.32
2006 0.95 0.58 0.25 0.83 0.65 0.11
2007 0.79 0.55 1.43 0.42 1.00 0. 66
2008 0.42 1.22 2.02 0.74 0.34 0.11
2009 0.39 0.60 0.30 0.68 0 0

2010 1.76 0.80 0.02 0.44 0.81 0.27
2011 0.57 1.04 0.23 1.05 0.47 0.05
2012 0.86 0.53 0.08 1.08 1.43 0.35
2013 1.37 1.50 1.22 0.38 1.45 0.63
2014 1.60 1.24 1.03 0.82 0.94 0.41
2015 1.77 2.47 0.28 0.14 1.23 0.09
2016 2.34 1.61 0.47 0.85 0.50 0.68
2017 1.84 4.39 0.94 1.26 2.05 0.47
2018 2.81 1.43 0.31 1.63 0.73 0.19
2019 3.79 1.13 0.35 2.87 0.39 0.11
2020 3.38 0.96 0.02 0.84 0.14 0.10
2021 4.87 1.49 0.19 1.87 1.18 1.54
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Table 5 Staged hot keywords
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Fig.3 Staged water policy hot keyword co-occurrence mapping
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Table 6 Heatness and proportions of policy instrument

types at each stage

Bk T H 2001—2006 4F 2007—2014 4F- 2015—2021 4

IR BUEE S BUEME S%e PUEME A%

AR 16.11  53.70  45.07  58.54  79.54  60.72
ZUCERAY 11,21 37.37  16.48  21.40 22.85 17.44
AMEBER 1.27  4.23  6.97  9.05 14.59 11.14
HARSEM  1.41 470 8.48 11.01 14.01 10.70
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