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Key message

Climate change necessitates water storage,
which may increase health risks

that can be mitigated
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A Malaria-free highlands
(>2500m)

B Highlands affected by occasional epidemics
(>=2000 and <=2500m)

C Arid lowlands affected by occasional epidemics;
malarious near water

{<1500m with rainfall <500 mm)

B E E O

D Highland fringes with low trans mission:
epidemic-prone

(>=1750 and <2000m)

E Highland fringes with high trans mission;
epidemic-prone

{>=1500 and <1750m)
F Malarious lowlands with seasonal transmission
(<1500 m with rainfall >=500 and <=1000mm)

G Malarious lowlands with intense transmission
(<1500 m with rainfall =1000mm)
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Koka reservoir
(Source: MoH & WHO 2007) 0 200 400 Kiom eters
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Impacts of climate change

e |Increased variability of rain

 Reduced availability of water

e Reduced water & food security

 Need for water resources development

 Water storage has a role to play in adaptation to
climate change

 Impacts on mosquitoes, parasites, transmission cycle
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Water resources development in Ethiopia

e Per capita water availability declining
 Water Sector Development Program 2002-2016
e River diversion / irrigation systems

e Rainwater harvesting ponds
e Large multipurpose dams
 Small reservoirs
e DWSS
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Water storage

Focus on water for agriculture, incl. livestock
Integrated into most water systems

Save water over time for access at critical periods
Diverted from rivers, rainwater harvesting, aquifers
High variety

— Tanks, reservoirs

— Groundwater

— Large / small
— Open / closed
— Man-made / natural

Water for a food-secure world



Water storage continuum

SUBSURFACE SURFACE Access
A
. P od tlets, .
small large

Direct,
Ponds and Tanks : Buckets, pumps

deep shallow

Boreholes, deep /
shallow wells, etc

Soil Moisture :  Planting crops

Increasing capital, environmental and social costs

and management complexity

Natural wetlands (lakes, swamps etc.) : Al of the above

<€

Increasing storage reliability Increasing storage reliability

(Source: McCartney & Smakhtin 2010)
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Reduced climate vulnerability

Increased
adaptive capacity

Water ||Increased Increased

storage ||availability and »[ agricultural

access to water productivity

pre-adaptation post-adaptation
agta:Z:Ztlon Increased water
& security

Future climate vulnerability < present climate vulnerability
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Health risks of open water

Expanded water surface for longer periods
Drowning, water quality, vector-borne diseases

Increased malaria transmission associated with
— Small reservoirs < 100

— Surface irrigation (estates & small-scale)

— Rainwater harvesting ponds > 100,000

— Increasingly higher altitudes

Current control strategies insufficient
— Bednets, house spraying

— Shift in biting rhythm

— Foreign currency, resistance



Malaria at Koka Lake, Rift Valley

* Increased transmission near lake
e Decision support for dam operation

e Potential for larval control by dam operation
(water level fluctuation)
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Koka

 Adult Anopheles more abundant closer to reservoir
 More breeding sites near shore line, mainly in hoof prints

—x— An. arabiensis (Resenir vllages)
% 12.00 ---o--- An. pharoensis (Resenoir \illages)
IS — % An. arabiensis (Control \illages)
o 10.00 A _ _
g — = — An. pharoensis (Control vllage)
£ 8.00
@
o
¢ 6.00 1
=
)
2 4.00 -
o
S
c 2.00
c
&
[}
L 0.00

(Source: Lautze 2008)



Koka

e Reservoir crucial for livestock watering




Koka

* Anopheles larval abundance related to drawdown rate

e Can malaria control be incorporated into dam
management?

y =3.7002x + 105.48 .
R2=0.4383
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Rate of falling water levels (mmd-1)

(Source: Kibret et al. 2009)
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Small reservoirs, Tigray

e Mosquito breeding in seepage areas

* |ncreased transmission, year round,
near microdams

e Limited impact on agricultural
productivity
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Water harvesting ponds

e Significantly more malaria near ponds
 Determinants of malaria

— House type

— Distance to wells

— Toilets o

— Bed net [ Nov. 2004
507 'mDec. 2004

— Season [ Mar. 2005
407 'mMay. 2005

Malaria prevalence (%)
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High land High land Mid Land Mid Land Low land Low land
ponds control ponds control ponds control
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—e— Indoor (n = 12 light trap nights)

S h ift i n 407 ---o - Outdoor (n = 12 light trap nights)
biting
rhythm

% hourly catches

e Main vector

Anopheles
arabiensis (Source: Yohannes & Boelee, in press)
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Reduced climate vulnerability

Water
storage

Increased
availability and
access to water

Increased
adaptive capacity

v

pre-adaptation
adaptation
strategy

Future climate vulnerability > present climate vulnerability

Increased
agricultural
productivity

post-adaptation

Increased water
security

Increased
malaria
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Way forward

* |n Ethiopia

— No additional small dams

— Large hydropower dams <10
— Upgrading and expansion of irrigation
— Water harvesting: ponds and in situ

* No capacity for mitigating measures
 Trytoinfluence policy, planning and design
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Intervention options

e Complementary to early diagnosis and
treatment

 Transmission reduction
— Zooprohylaxis?

e Source reduction
— Participatory approaches

— Engineering / agricultural measures

* Alternative water storage options
— Aquifers
— Soil moisture
— Wetlands IWMI
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Reduced climate vulnerability

Increased
adaptive capacity

Increased Increased
S a.fe availability and » agricultural
access to water productivity
- i Water post-adaptation
pre-adaptation storage
Increased water
security
adaptation

strategy ><

Future climate vulnerability < present climate vulnerability 1WMI
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Key message

Climate change necessitates water storage,
which may increase health risks
that can be mitigated

Thank you!

WWW.IwWmi.org
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