Focus

Water and adaptation
to climate change

Developing countries, as a group, are the ones most threatened
by the hydrological impacts of global climate change. Water

is a critical resource in development, and it is affected by
climate change in multiple, complex ways — through changes
in temperature and rising sea levels, changes in precipitation
patterns, and melting snowfields and glaciers.

Since 1988, the Intergovernmental
Panel on Climate Change (IPCC) has
consolidated the work of scientists
throughout the world to widen our
understanding of the greenhouse gas-
induced warming effect, and estab-
lished a remarkable consensus about
the effect and its implications.

Climate change is happening

Global temperature increase, the
key primary outcome of global warm-
ing, is expected to reach between
1.8 and 2.8° Celsius by the end of
the 21 century relative to the 1980
— 1999 average even in rather moder-
ate scenarios of how the global econ-
omy would develop. This is on top of
the anthropogenic increase of about
0.5° Celsius that has already been
measured for the period between 1900
and 1990 (IPCC 2007, Fourth Assess-
ment Report of the Intergovernmental
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Panel on Climate Change). Most ambi-
tious efforts in mitigating greenhouse
gas emissions are needed to keep adap-
tation manageable, but adaptation is
already necessary right now. Under-
standing the impacts of climate change
is therefore of utmost importance.

Predictions on precipitation, a sec-
ond key climatic variable undergoing
changes, indicate that mean global
precipitation will increase because of
the higher moisture holding capacity
of a warmer atmosphere and higher
evaporation rates from warmer water
bodies. However regional effects will
differ. Models generally show increases
in annual precipitation at higher lati-
tudes and in the tropics, and decreases
in the sub-tropics. Importantly, precipi-
tation variability will increase across
all regions.

Impacts on the water cycle

These primary effects of cli-
mate change critically affect water
resources.

One of the earliest and most pow-
erful impacts of rising temperature on
water resources is the melting of snow-
packs and mountain glaciers which

An irrigation dam on the frontier zone
of India’s federal states of Andhra
Pradesh and Orissa has broken
following heavy monsoon rains.

store precipitation as snow and ice in
the winter for release during summer
months. More than one-sixth of the
world’s population depend on these
glaciers and snowpacks for their water
supply.

Another inexorable impact is rising
sea levels caused by thermal expansion
of seawater and melting of continental
glaciers. The overall range of predicted
values from the IPCC (ibid) is 0.18 to
0.59 metres by the end of this century.
This rise will lead to an inundation of
low-lying lands and habitations and
increased storm surge damage. It will
also increase salinisation of coastal
agricultural lands, rivers and coastal
aquifers.

Higher temperatures will further
increase the rate at which water evapo-
rates from oceans, lakes and reservoirs
and from the soil surface. This reduces
supplies in storage reservoirs and dries
the soil more quickly after rainfall or
irrigation. Higher temperatures will
also have an effect on water quality
and the overall ecology of streams and
water bodies.




In regions not dominated by snow-
pack storage, changes in precipita-
tion patterns are the most important
determinant of changes in hydrology
resulting from climate change. Higher
intensity of precipitation events has
already been observed and will lead
to increased erosion, landslides and
reservoir sedimentation, as well as
to more frequent and larger floods.
Another important function of precipi-
tation is to recharge groundwater aqui-
fers. Impacts on groundwater recharge
are very site-specific, but where pre-
cipitation levels decline, groundwater
recharge generally decreases more
than proportionately.

Despite theirimportance, however,
changes in precipitation resulting from
global warming are far more variable
spatially than changes in temperature
and, at the same time, more difficult
to predict. Impacts of climate change
on annual and decadal weather cycles
may also be significantbut are not yet
well understood. Examples include
the southwest monsoon that waters
the South and Southeast Asia, and the

El Nifio Southern Oscillation which
affects weather in many portions of the
globe, including sub-Saharan Africa.

Human and environmental
impacts

The immediate impacts of climate
change pose a threat to a large share
of the world population, not so much
because of the higher or lower lev-
els of temperature and rainfall that
they yield, but rather because global
warming alters these levels rapidly
and strongly.

The changes in hydrology result-
ing from global warming and conse-
quent climate change have profound
implications for human well-being.
Because of the large volumes of water
involved, among the most impor-
tant of these is supporting sources of
human livelihood. Water-dependent
livelihoods include rainfed and irri-
gated crop agriculture, livestock rais-
ing, and fishing, while many other
income-generating activities are indi-
rectly affected.
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Vulnerability is the degree to which a
system is susceptible to or unable to
cope with adverse effects of climate
change, including climate variability
and extremes. Vulnerability is a func-
tion of the character, magnitude, and
rate of climate change and variation to
which a system is exposed, its sensitiv-
ity, and its adaptive capacity.

IPCC

Agricultural capacity has been esti-
mated in recent studies to fall by 10 to
25 percent by the 2080s, and damages
will be particularly strong in Africa and
Latin America (Cline, William 2007:
Global warming and agriculture: impact
estimates by country. Center for Glo-
bal Development, Washington D.C.).
Studies on specific crops have found
that reductions in the production of
highly hunger-important crops of South
Asian wheat, Southeast Asian rice, and
Southern Africa maize are expected in
the absence of adaptation measures
(Lobell, D. etal. [2008]: Prioritizing cli-
mate change adaptation needs for food
security in 2030. Science 319).

Both water availability and water
quality will be threatened in many
locations affecting availability of drink-
ing water and water availability for
sanitation. The impact on women is
especially concerning, since women
usually bear primary responsibility for
carrying water to the home, and are
often the primary cultivators, particu-
larly in Africa.

Who is hit worst?

Although climate change will have
impacts that can be positive for some
areas and groups of people, the most
significant impacts are expected to
be negative. Positive impacts for agri-
culture, in the form of increased rain-
fall and longer growing seasons, will
mostly be experienced in the northern
hemisphere, particularly the higher
latitudes of North America and Eura-
sia. The question of who is hit worst is
closely linked to the question of vulner-
ability (see Box).



Related to water resources, impacts

affect the following systems:
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Drought-prone areas: Some semi-
arid and sub-humid regions of the
globe such as the Sahel are already
suffering from more intense and
multi-annual droughts, highlighting
the vulnerability of these regions to
the increased drought occurrence
that is expected in the future due
to climate change (IPCC, 2007). By
2020, yields from rainfed agricul-
ture could be reduced by 50 per-
cent (ibid), partly due to droughts,
in some African countries.

River systems fed by snow and
ice melt: Measurable reductions
in snowpacks and ice and shifts
in spring runoff hydrographs are
already evident in the Western
United States and Australia, and
are likely to occur in India, Paki-
stan, China, river basins fed by the
Andes, and elsewhere, too. IPCC
(ibid) reports that in Asia, by the
2050s, freshwater availability in
Central, South, and East Asia, will
decrease.

Areas with lower precipitation plus
elevated temperatures: Negative
changes in water availability, in gen-

Changing precipitation patterns and
global warming will have very damaging
effects on agricultural capacity in Africa
and Latin America.

Responses

These changes and impacts have led
to action in developed and develop-
ing countries. First experiences with
responses to climate change by devel-
oped and developing countries are:

e Study and assessment of climate
change implications are often the
first steps undertaken. In developing
countries where this first involves
building capacity, pairing arrange-
ments with established research
organisations is a common practice.

* Most countries, regardless of income
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eral, and harmful affects on agricul-
ture, in particular, are expected to
worsen inthe Mediterranean region,
Southern Africa, the Western United
States and Northern Mexico, and
Brazil. In Africa, by 2020, between
75 and 250 million people will be
exposed to increased water stress,
partly due to climate change (ibid).

Lowland delta regions: IPCC
(ibid) mentions heavily-populated
megadeltas in Asia as particularly
vulnerable systems. Higher inten-
sity storms and earlier spring run-
off in snow-fed rivers will lead to
increased flooding.

The adaptation strategy in Tunisia

levels, are not yet at the stage of
making large infrastructure invest-
ments solely to adapt to the impacts
of climate change.

Climate change issues are often
integrated with or subsumed under
more general issues of water supply
and water scarcity. Where climate
change impacts are still invisible
and unrecognised, they will often
still benefit from adaptations to gen-
eral water scarcity problems.
Countries are willing and able to
separate mitigation and adaptation
responses to climate change. Thus
adaptation is relevanteven in coun-
tries that do not recognise a near-

InTunisia, climate change has already had a strong impact: After a period of extreme
drought between 1999 and 2001, which raised social conflicts, especially regarding
water availability, and which contributed to the Tunisian economy shrinking by

20 percent, the Tunisian Government decided to develop an adaptation strategy for

the agricultural and water sector.

The first Tunisian climate model was developed and expected impacts on the agricul-
tural and water sectors were analysed. Areas of concern include: a 50 percent loss of
the olive harvest by 2050 and a 20 percent decrease of grain production.

Based on this analysis, priorities for action were identified involving all relevant
stakeholders leading to a national cross-sectoral adaptation strategy. The strategy
marks a shift from short-term crisis management to long-term orientation and risk-

management.

GTZ (German technical assistance) has supported this process. A concrete step at the
national level is that the strategy now guides a screening of the legal framework for
agriculture, water and infrastructure — an effective way to minimise climate risks.
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term responsibility to help mitigate
the problem.

e Developed countries, in particular,
often establish multi-agency frame-
works to house and govern institu-
tions working on climate change
assessment and adaptation.

Indicative priorities
for adaptation

Water is a core development sector,
relating both to many climate change
impacts and to many development
objectives. Currentadaptive capacities
in developing countries are often low.
Adaptive action is needed, and some
indicative priorities may be identified,
even though a clear understanding of
climate change impact pathways and
priorities for action will be needed in
each country and region. Adaptation
priorities should be derived from a
cross-sectoral perspective to find the
most effective entry points.

One important dimension of priority
setting is related to geographic consid-
erations. Certain regions will be more
strongly affected by negative hydro-
logical effects than others. However,
the expected water-related impacts of
global warming are not unique and
will often simply build on and exacer-
bate current trends and emerging prob-
lems. Recommended priorities with
widespread applicability are therefore
described below (Svendsen, M., Kiinkel,
N., 2008: Water and Adaptation to Cli-
mate Change. Consequences for devel-
oping countries. GTZ. Eschborn).

Water scarcity. The first strong prior-
ity is to develop measures to deal with
growing water scarcity and increased
variability of supply. In many of the
most vulnerable regions, this is already
a problem which climate change
impacts are very likely to exacer-
bate. Measures to alleviate existing or
impending water scarcity could also
be beneficial to ameliorating similar
climate change impacts. Such meas-
ures include steps to both manage
demand for water and to enhance sup-
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Der Deutsche Entwicklungsdienst (DED) ist der fiihrende européische Perso-
naldienst fiir internationale Zusammenarbeit. Wir arbeiten in liber 45 Landern
weltweit mit dem Ziel, die Lebensbedingungen der Menschen vor Ort dauer-
haft zu verbessern.

In Athiopien engagiert sich der DED in einem groR angelegten Wirtschaftsent-
wicklungsprogramm (ECBP), um durch reformierte Universitats- und Berufsbil-
dung sowie durch neue Qualitatsstandards und direkte Unternehmensforde-
rung die Wirtschaft des Landes wettbewerbsfahiger zu machen. Grundlegende
Methode des Programms ist der Wertschopfungskettenansatz.

Fiir die Koordination und Beratung suchen wir eine/n

Koordinator/in fiir Wertschopfungsketten
im Bereich Landwirtschaft und Lebensmittel-
produktion — Athiopien — PP-Nr. 6718

lhre Aufgaben:

- Leitung und Koordination des ECBP-Teams fiir Agro-Wertschopfungsketten

- Planung und Management von Projekten und MalRnahmen

- Initiierung von PPP-Projekten, Kontakt zu Investoren im Sektor

- Planung und Monitoring von DED-EntwicklungsmaRnahmen fiir
Agro-Wertschopfungsketten

- Betreuung der DED-Fachkrafte, die in Agro-Wertschopfungsketten arbeiten

thr Profil:

Fiir diese Aufgabe bringen Sie Berufserfahrung in der Weiterverarbeitung von
landwirtschaftlichen Produkten und im Wertschopfungskettenansatz sowie
Kenntnisse in Projektmanagement mit. Ein mehrjahriger Einsatz in der Ent-
wicklungszusammenarbeit und gute Kenntnisse des wirkungsorientierten Pla-
nungs-, Monitoring- und Evaluationsverfahren sind fiir diese Aufgabe wesent-
lich. Gute Englischkenntnisse, Kommunikations- und Teamfahigkeit sowie
Erfahrung in non-direktiver Personalfiihrung runden Ihr Profil ab.

Angebot des DED

Wir bieten Ihnen eine Mitarbeit in einer innovativen, weltweit tatigen entwick-
lungspolitischen Institution. Inre Kompetenzen sind in einem interdisziplinaren
Team vor Ort gefragt. Der DED bietet ein umfangreiches Leistungspaket. Dazu
gehort auch die gezielte fachliche und persénliche Vorbereitung.

Die detaillierte Stellenbeschreibung und den Link zur Online-Bewerbung
finden Sie im Internet unter www.ded.de/stellenmarkt mit Angabe der
PP-Nr. 6718. Wir freuen uns auf lhre Online-Bewerbung. Bitte geben Sie

dabei die Kennziffer Sos1 an.

Deutscher Entwicklungsdienst gGmbH
Bewerberauswahl | Tulpenfeld 7 | 53113 Bonn

Deutscher

www.ded.de | Kzf. Sos1 [r—




Focus

Zusammenfassung

Die Entwicklungsldnder sind von den
hydrologischen Folgen des Klima-
wandels am starksten betroffen. Die
Verfligbarkeit der Ressource Wasser, die
fir die Entwicklung eine entscheidende
Rolle spielt, wird durch den Klimawan-
del in vielféltiger und komplexer Form
beeintrachtigt — durch Temperaturver-
anderungen und steigende Meeresspie-
gel, Veranderungen der Niederschlags-
mengen und das Schmelzen von Eis
und Gletschern. In den durregefdhrde-
ten Gebieten beispielsweise erwartet
der Weltklimarat — Intergovernmental
Panel on Climate Change, IPCC - bis
2020 einen Riickgang der Agrarproduk-
tion um bis zu 50 Prozent. Strategien

fur die Anpassung an den Klimawandel
missen sorgfaltig auf die regionalen
Bedingungen abgestimmt sein. Im Vor-
dergrund miissen Mallnahmen fiir den
Umgang mit der zunehmenden Wasser-
knappheit stehen. Fiir die Umsetzung
dieser Anpassungsstrategien benotigen
die Entwicklungslander starke internati-
onale Unterstlitzung.

Resumen

Los paises en desarrollo como conjunto
son los mds amenazados por los impac-
tos hidroldgicos del cambio climético
global. El agua es un recurso critico para
el desarrollo y estd siendo afectado por
el cambio climdtico de maneras multi-
ples y complejas — a través de cambios

en la temperatura y el alza en el nivel del
mar, cambios en los patrones de preci-
pitacién y el derretimiento de campos
nevados y glaciares. Por ejemplo, en lo
que respecta a las dreas susceptibles a
las sequias, el IPCC (Grupo Interguber-
namental de Expertos sobre el Cambio
Climético) espera una reduccién del 50
por ciento en la produccién agricola
para el ano 2020. Las estrategias de
adaptacion deben adecuarse eficiente

y cuidadosamente a las condiciones re-
gionales. Deberia darse prioridad abso-
luta al desarrollo de medidas para hacer
frente a la creciente escasez de agua.

A fin de implementar estas estrategias
de adaptacion, los paises en desarrollo
requieren mucho apoyo internacional.

ply. It means that we need not wait for
ex post evidence of change and pre-
cise estimates of its magnitude before
beginning to act, since action will be
beneficial even in the absence of cli-
mate change impacts.

Knowledge base and analytic capac-
ity. Another important priority is to
expand the knowledge base on water
resources, climate change exposure
and impacts, and to strengthen national
analytic capacity. Such knowledge is
useful and important regardless of the
exact magnitude of the hydrological
impacts to come. Important knowledge
gaps often include quantification of
the elements of the hydrologic system,
including inflows, outflows, storage,
and use of both surface and ground-

water. The capacity to adapt and use
regional climate and hydrologic mod-
els is also a critically important adap-
tive skill for a country to have.

Integrated planning and manage-
ment. A further strong priority is
strengthening capacity for integrated
water resource planning and manage-
ment. Such capacity will be beneficial
under a wide range of climate impact
scenarios. Integrated planning to deal
with shrinking water availability and
expanding demand for water is the
bridge that translates knowledge into
action. Emphasis should be both on
strengthening planning and manage-
ment tools and on developing mecha-
nisms for broad stakeholder participa-
tion in the planning process.

The Sahel region
is already suffering
from severe, multi-
annual droughts.
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International support

Developing countries’ demand
for financial and technical support
for adaptation in water resources is
expected to rise considerably. The most
comprehensive assessment of finan-
cial flows needed for adaptation, con-
ducted by the United Nations Frame-
work Convention on Climate Change
— UNFCCC - (United Nations Frame-
work Convention on Climate Change,
2007: Investment and financial flows
to address climate change. Bonn), esti-
mates that an additional 9 billion US
dollars will be needed by 2030 to adapt
the water sector in developing coun-
tries to the effects of climate change.
In Least Developed Countries, water-
related issues were identified among
the most important priorities in many
National Adaptation Programmes for
Action prepared under the UNFCCC.

Addressing hydrological impacts
of climate change is also an important
issue for international co-operation,
water being a critical development
sector. Climate change-related inter-
national development co-operation
can assist countries in building the
necessary capacity and making needed
adjustments, but will be most effective
if adaptation efforts are integrated into
the overall planning and investment
processes.
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