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Context

Arid and Semi-Arid regions of Eastern Africa
Variable water availability due to climate change, dry spells

Sand rivers: untapped potential to support life and
livelihoods, especially smallholder irrigation

Project objective: Increase farmer resilience to climate
change through sustainable fresh water access

Olkeriai and Tiva rivers, Kenya
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Adaptive investment Pathways

* Incremental investments in water storage to account
for an uncertain future

* Rooted in systems thinking: recognizes that the system
adapts and plans for various scenarios
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Figure 1: Steps for Adaptive Investment Pathway (odapted from Haasnoot et al. 2013)
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Participatory systems modeling activity

e Stakeholders from government, non-govt bodies,
community, academia from Kenya and Ethiopia

* Objective: develop a participatory group model to
represent the sand river based small holder farming
system

e Why?

— A common language to capture mental models of a diverse
stakeholder group

— To develop a structural understanding of the system
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Group Modelling Process

Pre-workshop planning

| Explore Step 1: Introduction Step 2: Step 3: _
Forces to systems thinking Identification of .Aggre.ganon of
. and project goals system variables variables into themes
>
(18]
a
Analyze Step 4: Theme Step 5: Sub-system
cause and development within presentations and
|| effect sub-groups discussion
~ Analyze Step 6: Aggregation of Step 7: Step 8: Discussion on
= || feedbacks : : T
3 sub-systemsinto single Identification of system structure,
and system CLD and validation feedback loops opportunitiesand risks
‘ structure
Inspired from Omidyar (2012) Systems practice workbook
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Participatory group modeling
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System structure and feedbacks

Complex CLD

* Simplified CLD with key feedback loops driving the
systems dynamics (Aha! moment)
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Output: Key feedback loops

Profitability by intensification:
a core project assumption!

- R

Nature based Water Infrastructures for #GlobalGoals



Output: Key feedback loops

Rainfall
+ irafi T Agricultural .
Built water storage Natural water Local water + Imgatg:;ﬂamgs for i.utglisiﬁ-:at iofi—————w= vater demand for
capacity storage capacity L+ availability /'— s + irrigation purpose
N Access to energy @ N l
Sand deposited A cess to canital Water abstraction
i P FProfitability by + by farmers for

infensification i " irrigation
) Crop vield

Water availability

Limit to intensification: water
availability - a balancing loop
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Output: Key feedback loops

Bainfall

. Trrigation access for T Agricultural ;
A e intensificatioy = ater demand for
+ irrigation purpose

/ Water available for
Agcess to energy @ - l / other uses
O Water uze conflict

Built water storage Natural water ;Lﬂ-:al water
capacity storage capacity + availability

sand sited Apcass bo canital Water abstraction
) Bt Profitability by + by farmers for
intensification rrigation

Crop yield

tion
o 1‘_::‘;%[5 Water use N
N regulation
Loss of wellbeing
Water availability Political will to  +

regulate water use

Possible water conflicts Commity oo
regula_tiuﬂ of water uze
and need for regulation

Agricultural Community ownership
extension of rezources
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Output: Key feedback loops

ipati * Agricultural
Built water storage Natural water " ocal water + Imigation access for mtglﬂ_ﬂmhm——___"ﬁater demand for
cap&m\ storage capacity + availability — /"— farmers + irrigation purpose
+
+ - - Water available for
A / Access to energy + . l / et availabl
Sand deposited Aceess to canital Water abstraction
\‘L ?_Pl Profitability by + by farmers for
Sand harvested intensification i irrigation
/ Crop yield -
Income of sand ) O Water use conflict
harvesters . +
water
County revenue from f&mﬁ ﬁ; +
sand harvesting Regulation of san + gt
N harvesting Lcrss of wellbeing
+ + ~ -
Sand harvesting Wader availability Potitical will to
lob Sand harvesting regulate water us.e

olitical will to regulate

ron Community monitoring and
- satul harvesting mgula_ll_-iun ufwat?i_r nuse

Agricultural Community ownership

wenson w4 key loops, two of
Sand harvesting — a possible them brought forth
threat to investments! new dimensions for
the project
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Conclusion and Next steps

Systems model validated the step-wise adaptive approach
to investment in water infrastructure
Identified possible risks to be taken into account

Next steps: Development of a quantitative SFD model for
scenario analysis
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Thank you

Contact: p.prasad@un-ihe.org
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Module 1: Explore variables
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* Framing question: What forces account
for the current situation of small-holding | = e = ,
farmers in sand river systems? == J

 >100 variables collected, filtered to 40 {

* 5 sub-systems emerged
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