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Human Responses

« Agent Based Model

* Filled with information derived from literature to be validated with stakeholders
from the system

e Decision rules are formulated

l.e. when water availability is lower than x and there are no other options to adapt,
migration occurs

« Data on changes in the water system and adaptive capacity
* Insights in water related migration mechanism
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Hydrologic models

« Wflow — hydrological model / rainfall runoff model
« RIBASIM water resources model D

* Data
« Supply
« Quantity, quality, costs of options

« Demand
» Population growth, irrigation, hydro power, environmental awareness
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Causal Loop Diagram
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* Group Model Building
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e Shared understanding

e Qualitative

* Quantify key factors

* Visualize in dashboard
migration of people
from urban areas to
upstream
governorates
quality of drinking +
water (should be
<1000 ppm)
Level of water
treatment al drinking +

water treatment
plant

degradation of

+
abstraction for
irrigation -
+

+ salinity levels in

river water
discharge of discharge of

saline irrigation saline water
water .

/+

- from agriculture
\-
+
el

land degradation

salinity levels in discharge of

return flows from + saline
agriculture /v groundwater
+
groundwater
outflows

presence of salt
in soil

@ ECOSYystem of the

+
marshes + ___——= competition for
(vegetation, wildlife) migration from jobs
_ - /’ rural to urban
areas a
+

livelinood
number of cattle (cow, dependency on
sheep, buffalo died fishing and ) )
— due to saline water) + livestock tensions between city

availability of jobs and residents and

) + incoming migrants
farmers in marsh g mg

areas

productivity of
irrigated crops

/L
— \ N /,.—-—-—-—L
income of unemployment of

+ skills of rural | f |
farmers incoming migrants

migrants
A

skill requirements
for jobs

S

3WPS



dutia lack of water
production technologies
Trinshoundary
agroamant water quality,
L linking to
-~ multiple other
! issues
water Water use
management upstream tndustrial
use (ofl) =T
water storage {demonstrations
infrastructure against gov,
unsatisfaction about
Jobs, ste)
- environmental unemplayment
- sustainability
1 ate ~
water e rnigration
pri ces agriculture - internal

irvc st
misuse of = = livelihood "":’nal
water? security ext

climate s water

i i agriculture
change availabilty e
Health
and
fare/equitable
r:L::iqn: of Food wellbeing
::.'mu security
m;;blityln
insecurity :';E“ -
9 Poverty
1 i
climate popuiton J:‘ﬁ”;.‘i'm desertification Food
ncrease girls -
Lo rices
variability responsibilty outlaw p
e activiteis
lack of
education security
about the (e.g.
llocation,
importance of St insecurity outlaws)
water and especially in the
how protect it northemn regions impact on
women
and girls

insufficient
laws and
regulations
about water

social services
(e.g.
recreation)

tourism

{3WPS



WPS Approach - Integrated Approach - Systems thinking

natural system socio-economic

institutional

system An integrated
approach

“When we are blind to systemic causes of problems, all the
solutions we try will likely make matters worse”.
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Bridging hydrologic and social analysis

Understanding water

Understanding water and
migration

Understanding water and
society dynamics

Visualizing situation,
scenarios and impacts of
action
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How to understand to decide?

: Understanding water and
Understanding water &

Local decisions
and stakeholder

Understanding water and knowledge

Visualizing situation,
migration scenarios and impacts of
action
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