Adaptation in the face of climate uncertainty

A tale of two regions

Rob Wilby, Loughborough University, UK




Adaptation research: catching up?

B "downscaling and climate" B "statistical downscaling"
"dynamical downscaling" B "downscaling and impact"
®"downscaling and adapt*"
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Conceptualising the cascade of uncertainty

Future
society

Climate model
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The envelope of uncertainty
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Large uncertainty in UK summer precipitation

2050s AlFI
10t percentile

. 4 4
y L
i i
] o e
j' B T s
g e
B b § i
Lo
il
.__:; L
it
L
s
- - g
|I r
"
o
_-\.:: e
3
s
ADd Em | -
o
T
T
by

Lhanige n preognlalice ()

vt 2050s Bl

Changes in
SUMMEr e

mean totals
by 2050s.
Source:
UKCP09

A0 Ew

10 km

90t percentile

framipe i precognlalige )




Scenarios galore!
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Evaluating
adaptation
options

Schematic of the Wimbleball water
resource zone. Reservoirs, river
abstraction points, and
groundwater sources are
represented by triangles, curvy
lines, and punched circle,
respectively. Solid circles
represent different demands.
WTW indicates water treatment
works, and the arrows show the
direction of flow between different
sources and demands.

Source: Lopez et al. (2009)
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Growing risk of failure to meet demand



Baseline
2000s 33 8 25 4
2030s 51 20 41 11

2060s 77 36 61 22



Percent change
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Extreme sea levels in the Thames



UKCPO9
SLR
projections



Source: Environment Agency



Another world



- oiou

Population (1000) 31,478 20,975 43,064
Growth rate (%) 2.1 1.5 3.1 1.1
Water per capita (m3/yr) 378 921 195 2578
GDP agriculture (%) 4 16 13 3

Rural water access (%) 59 56 65 100



Source: IPCC AR4 (2007)



Photo: Bull (1930)
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Active rainfall stations in the Ministry of Agriculture and Irrigation network (2007)






...Spatial heterogeneity



Daily total (mm)
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Total annual precipitation (mm)
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Observed
non-climatic

pressures Vulnerability
(now)

Adaptation
options
A B, C...

Preferred
measures
B,H, S, W

Narratives of
non-climatic

pressures Vulnerability
(future)

Robust
measures
B, W

Adaptation
pathways
W then B

Observed climate
variability and
change

Climate change
narratives



Strengthen water governance and planning



Monitoring and forecasting hazards



Incentivise traditional water harvesting methods



ltems Groundwater to Piped Drip, bubbler
open channel conveyance systems

Water consumption (m3/ha) 9 500 7 631 5775
Net water saving (m3/ha) 0 1 869 3725
% water saving - 20 40
Diesel consumption (I/ha) 1 360 1083 816
Diesel saving (I/ha) - 272 544
Cost of diesel (YR/ha) 47 700 38 080 28 560
Cost saving (YR/ha) - 9520 19 040
Pumping time to irrigate (hrs/ha) 300 240 180

Pumping time saved (hrs/ha) - 60 120



New technologies



Flooding of Djibouti by the Oued Ambouli in April 1994



Develop institutional and technical capacities

Beginning with disaster risk reduction and monitoring
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Rainwater harvesting through various techniques inc luding traditional methods.

Develop and implement disaster preparedness and recovery programs, including forecasting,
early warning systems and rapid response strategies to cope with extreme weather events.

Develop and implement an awareness raising programme on adaptation to the potential
impacts of climate change on vulnerable sectors.

Promotion of modern and more efficient irrigation technologies to increase use efficiency.
Design and implement watershed management and terrace-rehabilitation programs.

Improve crop management programs by changing sowing date, crop density, tillage practices,
fertilizer levels, growing season for crop, and enhancing crop specific characteristics

(harvest index, photosynthetic efficiency). Make use of accumulated experience by

farmers, by collecting and documenting local knowledge.

Reuse of treated waste water and grey water from mosques for irrigation to compensate water
shortage.

Develop and implement Integrated Coastal Zone Management programmes

Expand green belts zones for coastal areas in both mainland and islands ecosystems by
planting and re-planting mangroves and palms, and establishing/maintaining nurseries that
provide cultivars and other materials.

Design and implement sustainable land management strategies to combat desertification and
land degradation

Conduct studies and research on drought resistant and heat- and salinity- tolerant crops.

Design and implement pilot projects for seawater desalination using renewable energy,
especially for Yemeni islands and coastal areas where drinking water is not available or
vulnerable to sea water intrusion.
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