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® Global Extreme drought events are the new normal.

® More and more scientific evidence suggests that these events bear traces of human induced

climate chan ge Temperature difference between Jan-Sept 2021 and 1981-2010

Belvedere, Belgium
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The difference in near surface temperature between January to
September 2021 and the average level from 1981 to 2010. The data
comes from ERAS reanalysis products.

Source: C3S/ECMWF
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® Suffering from the extreme drought in a century, even breaking historical records.

® Focus on precise prevention and control to enhance the ability to cope with extreme drought

Drying—up of Poyang lake, Jiangxi

§ Spring drought, Inner Mongolia

Monitoring Map of China
(2022/8/18)
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® Decision makers in response to drought have conventional experience.
® Due to lack of experience in extreme drought, all measures may fail.

® In the perspective of water users, some conventional water use behaviors should be prohibited

Decisions and perceptions of decision makers Demands of water user
Prospect | Perceived _ | Planned behavior Maslow’s Hierarchy of Needs
Theory behavioral control Theory Theory
@ Reference point € Personal € Attitude € Hierarchy of needs
€ Value function experience € Subjective norm & Threshold of needs
€ Probability weight € Expectations € Perceived behavioral :
— gentio Extravagant
Subjective Value
needs
Risk aversion
s : b \' Subjective Intention Behavior Pl
Loss : " Benefif| | norm needs o———
) Reference point \ -
— : Perceived Rigid
behavioral - needs
control TPB model
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O Find the hierarchy of water needs threshold for each water users.

O Once suffering from extreme drought, we can compress some flexible water
® Industry
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Step1: Determining the potential influencing factors

Step2: Explaining the principles of behavior change

Step3: Determining the hierarchy of household needs and its threshold

Behavior Change
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—————— Daily water usage habits " ——————
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Step1: Determining the potential influencing factors

*  When dealing with short—term drought, staged water supply for inefficient

industries is an effective way.

*  When dealing with long—term drought, upgrading to more water—saving processes

is an effective way. (Not considered)
Step2: Ranking important industries affected by water supply
Step3: Determining the hierarchy of mdustrlal needs and its threshold

Supportive
industries -

Pillar industries

Electricity, heat, gas and water production and supply
Manufacturing

Change point : H H Mlnlng I

Fragile industries Water shortage intensity Industrial structure

Affordability
Affordabllity
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Step1: Determining the potential influencing factors
* Related to meteorological factors (eg sunshine hours, temperature, precipitation)
* Related to crop type

Step2: Simulating the relationship between water supply and crop yield

Step3: Determining the hierarchy of agricultural needs and its threshold

hierarchy of needs

. and its threshold €~~~ =~ =T :
1

v" Phenological development l

] v' Potential photosynthesis «—E growth '

OFOST input v o period :

I_CFOD e Crop transpiration ;
- v" Dry matter accumulation i

Meteorological Data a i
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J .
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water supply

Optimize the water supply process with
the same yield as the goal
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Step1: Determining the potential influencing factors
* Related to ecological types
* Related to protection targets
Step2: Explaining the principles of behavior change
Step3: Determining the hierarchy of needs and its threshold

Water
supply A Change-point
é © Equilibrium state
g " Evolution trend
[}
Historical year type I3
8
Water o
suppl ->
—— Historical year type S ES, =

" Historical year type Time sequence

- Drought year type

'''' Drought year type
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Might to be damaged

® Lif ® Achieve the rigid water needs of Q : :
Housshold @ oC. . household uestionnaire survey
YEle7 @f it ® Satisfy household water willingness ElEEE] e
® Process ® No damage to equipment after : :
. Questionnaire survey
Industry equipment water shutdown &Statistical model
® Economic benefits ® Satisfy water users’ willingness
ey o i
| ® Initial investment Ensure cash crop production _
Agriculture ¢ Sl targets Crop yield model
® Ensure grain production targets
: ® Achieve the rigid water needs of Water balance analysis
® Parts of ecological N .
Ecology environment ecology &Statistical and evaluation
® Achieve the ecological red line analysis
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® 4169 surveys were covered by 48 questions such as basic water use information and willingness to
use water under extreme conditions.

® Under extreme drought conditions, water can be compressed by about 1/3-1/2, with significant
differences between northern and southern, as well as in summer and winter.
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® A survey was conducted on 144 enterprises nationwide, of which 60% have no experience of water
shutdown.

® Analyze the compressible amount based on the contribution rate of the industry, actual water use,
and water quota of product.

Compressible threshold 24% 58%
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® The WOFOST model was used to simulate crop yields under historical
drought years. The different water supply schemes were set for different
periods. The goal was to minimize irrigation and maximize yield.

® The best plan is to irrigate 192mm and 160mm respectively during the JB

stages and HF stages.
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® The Tennant method is used for the ecological flow of rivers.

® The lake ecological red line method is used to evaluate the ecological water level of lakes.

® The morphology analysis method is used to evaluate the ecological water level of wetlands.

River Lake Wetland
- e Morphology analysis method: 6m
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