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Al-Basrah, Thi Qar, and Maysan suffer from a lack of
‘ reliable water and pollution.
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In response to the lack of water, households can

/\ pursue adaptive behaviors, including migration.
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IOM has tallied around 5000 households displaced

by environmental conditions in Al-Basrah, Maysan,
and Thi Qar.
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Maysan, Thi Qar and Al-Basrah
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Water-related migration in Southern Iraq
Gl gia 8 olually dllatial) 3 gl

How do human responses to a lack of clean slall (sl 4y ypdnll chlilainy) IS5 (s

water shape displacement and migration 0 yall sia 35 yagll ij_m Lolail daudatl)
patterns in Southern lraq? i

1. Stay in place (adaptation or
maladaptation)

(Sl o g o CaSill) il 8 oladl 1

2. Migrate

3. Conflict/Protest (out of scope) (Ohill z J8) zlada¥) /¢l 6l 3
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Theories and models o
Zladll g ey oty Cognitive
processes
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Smith’s RABMM

(Self efficacy
theory)
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To migrate or not to migrate

ALY g algd o
Yy S ghe o 75
5% to random location, otherwise:
Location Rate
Al > threshold Migrate - Governorate capital | 20%
Calculate
Adaptation District capital 11%
intention
Al < threshold ool Rural area 69%

migrate

Threshold calibrated to approximate current
migration rates.
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Model setup and scenarios
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2005 to 2018 - monthly timestep

Hydrological scenarios:

« Base-case: normal hydrologic
conditions and water demand

* |rrigation efficiency increases 30%
* |rrigation demand increases 30%
* Transboundary flow reduces 20%

Goes Cdsi - 2018 L 2005
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Findings:
Results base-case . '”P '”ES o008
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2009, and 2014,

Migration over Time during sustained

droughts.
e * Farmers experience
50 —— out-migrated . .
citydwellers more m|grat|0n over
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Results scenarios
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Total Migration in each Scenario

« Changes to water quality &

0 availability could drastically
) increase migation
5 600 « Up to 5x the current amount
O o .
2 » Clear link between suitable water
=z 8 : supply and displacement
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Questions?
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Exercises
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Exercises - overview
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2 exercises

Why?

1. Tounderstand how decision-makin
processes can be represented in ABMs

2. How measures can be tested with ABMs

How?
(For each exercise)

Google sheets (links will be provided in the
chat

30 minutes collaborative working
10 minutes plenary discussion
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Exercise 1 - Explore the decision-making process in the ABM

r3

« Excel ‘model’ that calculates the
decision to migrate for a farmer
household and for a city dweller
household.

« Same calculations are happening in the
ABM, but then for a lot of households,
and per time step

"zisa"Excel sy b yagdl )8 NENENRPA
Adall OlS LeiSin B sl 5 & ) 3
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Waterinflux

Perceived probability water
quantity (private water supply)

05
Perceived probability water
quantity (irrigation water)

05
Perceived probability water
quality (all water)

95

c [ 3 3 H J K L
Perceived probability Risk Appraisal Farmer (water
{water quantity) quantity) Risk Appraisal {combined) Al Threshold
025 0,602 0818 0495
- RA=1/(1+exp{x*P*S-zets))  The highestRA
s
=
= Perceived probability Risk Appraisal Farmer (water i
(water quality) quality) Adaptation Appraisal Adaptation Intention (Al)
05 0618 -0.01 D304 no
RA=1/(1+exp{x* P S-zets))  AA=a(AE)+ b(SE)- y(CE) Al = y(AA) + Z(RA]
Perceived probability 3 Risk Appraisal City Dweller
- (water quantity) {water quantity) Risk Appraisal {combined) Al Threshold
5 05 0,606 0.808 0485
H RA=1/(1+exp{x*P*S-zets))  The highestRA
Perceived probability Risk Appraisal City Dweller il
= (water quality) {water quality} Adaptation Appraisal Adaptation Intention (Al)
© 05 0.803 0288 no
RA=1/(1+exp{x"P"5-zeta))  AA=alAE) + bSE] -y Al = y(A8) + 2(RA)
Variables with the same values for farmers and city dwellers Variables with different values per farmericity dweller
Variale name | Explanation Value  Default vaiue Variable name Explanation Gity dwallers Defs Farmers
Percaived severty |
x Risk assessment parameter 02 02 s (auality) 02 02 0z
Perceived severity |
zeta Risk elasticity 0.4 0.4 s (quantity) 03 03 0.85
a VWiighing factar for AS 0.35 035
b \iieighing facter for S5 0.35 035
y Viieighing factor for CE 03 03
AE Adaptation efficacy T oz 02
3 Selteffoacy Y 02 nomal distribution with mean = 0.2
cE Cost estimate T oos 0.5
Wieighing factor for
¥ Adaptation Appraisal s a5
Viieighing facter for Risk
z Appraisa! s s

Defauit value

08

E2WPS




Exercise 1 - Explore the decision-making process in the ABM
o AN e ddee didSiu - 1 ¢ <WABM

» Use the google sheet and the explanation dadia aadiulgoogle @lia 3 g gl & 5all
in there (link provided in chat) (b2l 8 i gia dayl HlI)
» Play around with the yellow input values e 13a alady Lo aalii g o) aall Al 2y e
and see what this does with the decision I el el 1l e e gl gagll ) 8
to migrate for two types of households: Sl
farmers and city dwellers . .
* If you need inspiration for playing around, O G ¢ I3 PLSJ..‘ .ﬁ:;\ o) 4141?";\45 b
check the page ‘Example exercises’ Okl (e ata
« Discuss the model and changes to the e Rl (o Sk (Al Gl sl Gf)“‘m u“gh
model with your fellow participants (S el eliBla
« Once you are familiar with the ‘model’, we 624 addiuin ¢ "Zdgall" o (o ol 3 jaa
will use this knowledge in Exercise 2 2 (paall A48yl
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Water influx

Perceived probability water
quantity (private water supply)
0.5

Perceived probability water
quantity [irrigation water)

Perceived probability water
quality (all water)

Change the values in
the yellow cells to any
number from 0-1.

0 = low perceived risk
1 = high perceived risk

Farmers

Clty dwellers

Perceived probability
{water quantity)

Perceived probability
{water quality)

Perceived probability
{water quantity)

Perceived probability
{water quality)

Risk Appraisal Farmer {water

quantity)
0.608

RaA=1/{1+exp{-x*"P*5 -zeta) )

Risk Appraisal Farmer {water
quality)
0618

Ra=1/{1+exp{-x*P*5 -zeta) )

Risk Appraisal City Dweller
{water quantity)

0.605
RA=1/{1+exp{-=*P*5 -zeta) )

Risk Appraisal City Dweller
{water quality)

0603

RA=17{1+exp{-x*P*5-zeta)}

Risk Appraisal {combined)
0.818

The highest RA

Adaptation Appraisal
-0.01

AA = 3(AE) + b(SE) - y(CE)

Risk Appraisal {combined)
0.606
The highest RA&

Adaptation Appraisal
-0.01
AA = a(AE) + b(SE) - y(CE)

Al Threshold

Adaptation Intention (Al)
0.304

Al = y{AA) + Z(RA)

Al Threshold

Adaptation Intention (Al)
0.228
Al = y[AA) + z(RA)

Variables with different values per farmer/city dweller

x Variables with the same values for farmers and city dwellers

3 Variable name Explanation Value  Chef@ult valuwe Expilanation City dwellers Defs Famers Drefault value

. . bl
Perceived severity

X Risk assessment parameater o2 (guality) 02 0.2 0.8 0.8
25 Perceived sevearity h
- zets Risk elasticty 0.4 5 {guantity} 0.3 0.3 0.85 0.85

Weighing factor for AE 0.35

(=]
L]

] b Weighing factor for SE 0.35
) ¥ Weighing factor for CE 0.3
2l AE Adaptation efficacy h 0.2
a2 SE Self-afficacy h nig@Phal distribution with mean = 0.2
13 CE Cost estimate 7 0.5
a5 Veighing factor for

: ¥ Adaptation Appraizal 0.5 0.5

Weighing factor for Risk
z Appraisa 0.5 0.5
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Explanation of variables

« (P) Perceived probability (water quality &
quantity) The perceived probability of not
having enough water (quality) to satisfy a
household’s demand.

* 0=low perceived risk, 1 = high perceived risk

* (S) Perceived severity (water quality &
quantity) The perceived severity of not having
enough water (quality) to satisfy a household’s
demand.

« 0 =alack of water (quality) will not affect the
household, 1 = the household is highly affected

« (RA) Risk Appraisal (water quality & quantity) A
households perception of the risk they are taking
when migrating.

(AA) Adaptation Appraisal Captures a
household’s capacity and willingness to
undertake an adaptation.

(Al) Adaptation Intention Captures a
household’s intention to migrate.

(AE) Adaptation Efficacy Captures how
well a household can carry out an
adaptation.

(SE) Self-Efficacy A household’s assessment
of their ability to implement and respond to
a changing climate.

(CE) Cost Estimate Cost estimate of
migration.
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Exercise 2 - Implement a measure in the ABM

* Measure from previous workshops: “Change in livelihoods”
« How could this measure be implemented in the ABM ‘model’ (Google sheet)

* Which factors should change when this measure is implemented, and what effects
does it have?
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