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Climate-Cryosphere-Water Nexus
Central Asia Outlook
Blue Peace Central Asia, 2018
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22 @ Over-abstraction and pollution ol groundwaler

23 @ Water scarcity

24 ® Threats to national security

25 ® Overuse and pollution of surface waler

26 @ Conflicts in instable and fragile regions
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Urbanisalion

Population growth

Migration

Industrialisation

Climate change

Competition among different users

Agricultural expansion

Global Programme Water —
Programme Framework 2021-24
SDC, 2021



Greening the Belt and Road
Projects in Central Asia
SDC, 2019



Air Pollution in the
Western Balkans
UNEP, 2021



National Framework for Climate Services
for the Republic of Armenia
SDC, 2021

National Framework for Climate Services
for the Republic of Armenia
SDC, 2021



Weather, Climate and Water
in Central Asia
World Bank Group, 2019

Seasonal shift
in water availability

Future Present

J F M A M J J A S O ND
Months

With glaciers

Without glaciers
7

{

Seasonal
glacial melt
contribution

Present
Glaciers contribute important
part of flow in hot and dry
summer months

50-70 years from now
Less water security
in hot and dry years

Glacier water
supply diminished

More pronounced
inter-annual water fluctuations

Climate
change

Baseline

Present Future

Snow pack declining due
to warmer temperatures

River flow declining
due to increased evaporation
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Adaptation at Altitude
Taking Action in the Mountains
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Climate Change & Security
in the Mediterranean Basin
FDFA, 2019
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SDC, 2019



Institutions

National or inter-state arrangements regulating access to, the use and
management of waters shared between states, communities, sectors etc.

| T Slow or no T
nstitutions are e nstitutions
. Institut Institut
o institutional ; .
! deteriorating are improving
| change

Physical conditions
are improving

Slow or no physical
change

Physical conditions
are deteriorating

Quantity or quality of available water resources, including changes in flow

regulation patterns.

Physical conditions

Likelihood / intensity of conflicts or tensions under water
stress (local, intra-state / inter-sectoral, inter-state):

4+ @ Contain the fast change in physical conditions
High --- Very high

& Replace / restore damaged or deteriorating institutions

Moderate — High [}l
Low - Moderate W Boost institutional adaptation
|
None —Low [ @ Direct inststitutional adaptation

W@ Maintain status quo, encourage improving and sustain institutions

Engaging the Network for Political Dialogue

U ‘\ Policy and diplomatic dialogue, region or
’% basin-specific workshops, capacity-building
(/
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Communication and Advocacy

Water as an Asset for Peace Atlas of
Risks and Opportunities
SDC, 2017

for basin population and stakeholders
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'7’ Desk and fields studies of water security
. ‘ issues and solutions

Transboundary basin management plans,
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Interactions between
water, energy and food
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Company A - General Risk Assessment
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Editorial
Switzerland's global engagement
Portfolio evaluation

Overall effectiveness

Energy
27% High effectiveness
291 million CHF

Cleaner Production
15% High effectiveness
74 million CHF

Natural Resources
9% High effectiveness mitigation

28% High effectiveness adaptation —

154 million CHF

Hazards
44% High effectiveness
37 million CHF

Livelihoods
68% High effectiveness
110 million CHF

Knowledge

THEMES

96% High effectiveness
80 million CHF

Funding and grants to organizations

66% High effectiveness

490 million CHF

Fast-start financing
High effectiveness predicted
140 million CHF

Conclusions

Outlook

CHANNELS

SDC/SECO

Portfolio

Report on Effectiveness 2014
Climate Change 2000 - 2012
SDC, 2013

Report on Effectiveness 2014
Climate Change 2000 - 2012
SDC, 2013
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Risques

Risques ou opportunités

Opportunités

Accentuation des fortes chaleurs m

Dégradation de la santé humaine o
Baisse de la productivité au travail e
Augmentation du besoin en énergie de refroidissement ®

: . X
Accroissement de la sécheresse g3

Pertes de récoltes agricoles ®

Risque d’incendies de forét

Pénuries d'eau

Diminution de la production hydroélectrique estivale

Elévation de la limite des chutes de neige

Baisse des revenus du tourisme hivernal @

Aggravation du risque de crues

Dommages corporels ®
Dommages matériels ®

Fragilisation des pentes et
recrudescence des mouvements de terrain

Dommages corporels @
Dommages matériels ®

Dégradation de la qualité de leau,
des sols et de lair

Modification des milieux naturels, de la
composition des especes et des paysages ﬁ :;; é
IR

Dégradation de la biodiversité ®

Propagation d'organismes nuisibles,

de maladies et despeces exotiques
Dégradation de la santé humaine @ %&
Dégradation de la santé des animaux de rente @

et des animaux de compagnie
Pertes de récoltes agricoles ®

Dégradation des services écosystémiques forestiers ® ’H

Risques wildcards

Risques difficiles a évaluer ®
Modifications

du climat & létranger
Risques indirects @ \!

\
g
Y

.
|
'
-

3

||
W

Impacts ambigus : conséquences positives
ou négatives possibles

Modification de l'activité
des tempétes et de la gréle

® Dommages corporels
® Dommages dus aux tempétes
® Dommages dus a la gréle

Impacts positifs et négatifs

Impacts positifs et négatifs

Impacts positifs et négatifs

Amélioration des
conditions locales

cg.:\
.:1 \r{

X
o
0

@ Diminution du besoin en chauffage
Revenus du tourisme estival
Augmentation des récoltes agricoles

@
\\

® Augmentation de la production
énergétique hivernale
Dommages et frais d’entretien
liés a la neige

k-

® Modification de la composition
des especes et des milieux
s L

ol

\!!/’ ® Opportunités indirectes

I JURA
I PLATEAU
PREALPES
Il ALPES
SUISSE MERIDIONALE

I GRANDES
AGGLOMERATIONS

CANTONS —— REGIONS ——

Risques et opportunités liés
au climat
FOEN, 2017

Augmentation de l'opportunité :

légere



Figure 5.2 National GINI coefficient values

___| Nodata (ortoo old for
comparison)

The Gini index measures the extent to which, within a country, the distribution of
income deviates from perfect equality. A Gini index of 0 represents perfect equality,
while an index of 100 implies perfect inequality.

Sources: World Development Indicators, World Bank ; OECD Income distribution and
poverty database ; US Central Intelligence Agency World Factbook ; 2014 (data: 2000
to 2012).
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Figure 1.3 Population pyramids for Europe, Africa and Asia for 2000 and 2050 by age,
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Figure 3.2 Life expectancy at birth by world regions until 2050

Life expectancy at birth by development Life expectancy at birth, 2012
Years regions Years

European Union (EU28)
North America
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70 World:
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PROJECTIONS
5 45
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Source: World Development Indicators, World Bank, 2014.

The European environment
- state and outlook
EEA, 2014

Figure 7.2 Correlation between energy use and gross domestic product, 2011.

Energy use in tonnes of oil equivalent per capita
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Fig 2.3 Middle class consumption, 1965-2030

Share of national middle-class Average middle-class consumption
consumptions Thousand dollars
PROJECTIONS per capita per year projECTIONs  United
1965 2011 2030 States
100% 20 EU15
Other Japan
countries South
| / Korea
Japan . 15
’/_/‘/ Russia
: Malaysia
United . B India / Yy
Stat
e 10
. M China //j/ /\/ //
China
| = India
EU15 o 5
J -
0% )
No Chinese data for 1965. 1970 1980 1990 2000 2010 2020 2030

Source: Brookings Institution, 2013.



Daily measurements OZONE HOLE SIZE Patent registration trends

- q Patent filings
Million square kilometres The hole aimost reached 30 miflion km? Yearly averages Th d ¢
30 at the end of September 2006. (August to November mean area size for each year) CUSINCS
Million square kilometres &30
Range of value
25-  fluctuation 25+
between 1979 5007

and 2006 The world's most attractive patent offices

20+

10+ 2007

o

20 Years for which the hole was exceptionally smal: 450
1988 1993 2002 2004 i
o B United States
154 [0 Japan
ina 1
ad B China
10+
300
1 - Including Hongkong and Macau.
5] Average 5] These figures mostly reflect the popularity of patent offices.
1979-2006 250
0 N | | 200 -
Vital Ozone graphics 3 July ‘ Aug. Sept. Oct. Nov. Dec. 1980 1985 1990 1995 2000 2005 2010
. Sources: US National Oceanic and Atmospheric Administration (NOAA), 2012; 150
UN Enwronment, 2012 Antarctic Spring US National Aeronatics andISpaceAdminis(ration (l\;AISA),|2007.
100
50 1
Shortening time lapse before mass use of technological inventions o Jiill | | | | | | | | |
0 1971 1980

I
Smarphones ! e 10 1950 1955 1960 1965 0 1975 1985 1990 1995 2000 2005 2010
|

World Wide Web @D 7
long short | ‘

Time before mass use

Compact disc I_ 12 200 European
Mobile ph(l)ne |+ 13 In EL".ope Patent Office
Black and white television CEEIII—— 26 Computer @D 16 -
. | =2 2 - Including East Germany up to 1990. e e
Colour television I_ 18 oo Soviet Union
Invention available to general public >> >> 192 1951 1975 | 1983 1991 100 -
Germany 2 Russia
1870| 1880 1890 ‘ 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
1873 1897 50 .
e .
1676 Racio C—— 1 ) E— — The European Environment:
Telephon. CNENESS 35 Years necessary for an invention The European Environment: 0 ‘ T T ‘ ‘ T T ‘ ‘ T T — Global Megatrends, 2010
Electricity CHMEGG_—GCG—G—G—S {6 << << tobe used by a quarter of the US population Global Megatrends, 2010 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 EEA, 2010
’
. o R EEA, 2010
1. "Early smartphones (1BM Simon,1993) were primarily used as enterprise devices and were prohibitively expensive for most consumers" (pcworld.com).
Sources for smartphones: peworld.com; Wikipédia; eMarketer; US Census Bureau, 2012.
Sources for other inventions: Kurzweil R. , 2005. The Singularity is Near: When Humans Transcend Biology, 2005.
Index =100 in 1990
. . . 5000
World population projections
IIASA probabilistic projections compared to UN projections 4500 4 Trend for 1970-2007
World Population
Billions 4000
Please note that the time scale and the vertical China
13 scale are different from the graphics above.
12 95% uncertainty range 3500
1 ) UN high variant 1%'96 141 3000
population projection for 2050
10 |
ol UN medium variant 2500
80% uncertainty range
8 | UN low variant 8.4
| N 2000
74 By 2100 there is a
IIASA projections WHEEENID
global population will i
6 | are based on 1500
UN 2006 population 6.2 2#??1er1b;tl\lﬂil::n 6.2
5 |
1000
4
Index = 100 in 1990
31 500
France European Patent Office l
Past data ——
2 are based on
UNIfoES QROJECTIONS 0 — T T T T T
g 1970 1975 1980 1985 1990 1995 2000 2005 2010
0 T T r r I T r T T T r r T T l Source: WIPO Statistics Database, 2012.
1960 1970 1980 1990 2010 2020 2030 2040 2060 2070 2080 2090
1950 2000 2050 2100

Note: the UN Population Division studies fertility-evolution scenarios to produce high, medium and low variant figures, whereas the IIASA bases
its calculations on assumptions for fertility, mortality and migration (the latter only affecting regional projections).

Sources: Lutz W., Sanderson W. and Scherbov S., 2007 ilistic World Population Projections, i Institute for Applied Systems Analysis (IIASA);
UN Population Division, World Population Prospects: The 2010 Revision.



Areas protected
Square kilometres

8000 CROATIA
5000
SERBIA !
2000 N .
share o
West Balkans 300 marine
protected areas areas 12%
Please note: BOSNIAAND FORMER
The same site can be protected under different status. HERZEGOVINA YUGOSLAY
Overlaps have been removed and areas rounded for the proportional square REPUBLIC OF
sizes calculation (opposite) but not for the national percentage calculation below.
Some areas represented below are not recognized internationally. MONTENEGRO . MACEDONIA
B Designated sites 1% .
AUSTRIA
Budapest 3% ALBANIA
1 - including Kosovo
SLOVENIA - HUNGARY

Ljubljana -

. -
o N ROMANIA
Y kX Zagreb't > - \i‘: b
8% 1 ' CROATIA ~ N 0 100 km
; RN E—
" BOSNIA AND ’ P’e'grade\
1% HERZEGOVINA
. V
- Sarajevo ¢
e - e
— = x SERBIA
ey
T Y Ly
9% - %‘ s\
o “MONTENEGRO ™ &, Pristina Sof
~ Podgorica® b . olia
Rome ‘Y v  KOSOVO?2
2o, Lt' & - BULGARIA
Adriatic oo Skopje
I ! ”»
. 3 ‘ \d FORMER
9% < . YUGOSLAV REPUBLIC
ea i R
TALY 3 Tirana 3 L"\\‘ OFMACEDONIA
f o
13% ALBANIA
N
Percentage of -
protected areas GREECE

in total national
territory

Mediterranean

Sea

2 - under UN Security Council Resolution 1244 (1999).

Sources: Common Database on Designated Areas, EEA, 2011;
World Database on Protected Areas, UNEP-WCMC, IUCN, 2011.

Athens

West Balkan Environmental
Core Set of Indicators

EEA, 2012
Water exploitation index
Selected European countries
Water abstraction
as a percentage of available
long-term freshwater resources
40 B
BELGIUM
SPAIN
Water
stress
A
Warning Threshold

HUNGARY

LITHUANIA CZECH

REPUBLIC

FORMER
YUGOSLAV REPUBLIC
OF MACEDONIA

BULGARIA

_—

SWITZERLAND ROMANIA

SLOVENIA

— T T T T T T T T T 1
1999 2001 2003 2005 2007 2009
2000 2002 2004 2006 2008

Sources: Eurostat, 2009; EEA, 2010; State Statistical Office and Water
Economy Administration, Public Enterprises for Water Supply and
Sewage System in the former Yugoslav Republic of Macedonia, 2011;
Raskin et al. 1997.

Arnhem

Apeldoorn

Copenhagen

Malmé
La Rochelle
O Doetinchem
/
Nijmegen
Vienna
Ljubljana ‘
Ferrara Budapest
Donji Milanovac
Sumadija/Pomoravlje Bor

Kladovo

Shkodér Negotin

B Zajecar

Durrés Knjazevac
Tirana Boljevac
O Sokobanja
Korgé
Kadikdy

Pendik
Q “\a Kocaeli

Number of cycling jobs
per thousand people —

2 1 05 01

EEE

Population

More than

1000 000 people
O 200 000 to 1000 000

(O 2000010 200 000

o Less than 20 000
(towns)

\

REG: Region
METRO: Metropolitan area

Abana
O (no data)

Batumi
%
Yyt 20 Athens Bursa O
93, METRO Golciik
e blcii
g’ee .
n
jobsfeﬂ
OIZ 20]5.
1995-2010 evolution West Balkan Environmental
Consumption of Core Set of E‘&cazarg
ozone-depleting substances ’
" %—1995
. @<-2010 s
874\,
’ - 438 \\‘III \‘\
y - :'
' O | 8 /
| | CROATIA i [
\ SERBIA y
FORMER YUGOSLAV \‘\
| REPUBLIC OF MACEDONIA \
I [ ] |
ALBANIA ;
601 .-

Source: UNEP Ozone Secretariat. 2011 ST



CLIMATE CHANGE MIGRATION CASE STUDY: UPPER EAST GHANA
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Indicators
Alazani / Ganykh Basin
UNECE, 2015

Georgia and Azerbaijan
Total water resources 97,606 million m3 / year

.7 Basin limits
Total water withdrawal 14,024 million m3 /year ¢

Georgia v
9 *Ne River length 391 km

Indicators
Drina Basin
UNECE, 2015

Alazani/Ganykh basin

Georgia

63,330 million m3/ year
of which,

water withdrawal:

1,823 million m3

Agriculture 58.2%
Industry 22.1%
Municipal 19.8%

[

NB: national percentages
(no data available
at the basin scale)

Azerbaijan

TOTAL RENEWABLE FRESHWATER RESOURCES

0000000000
(YYYYYYYYY)
0000000000
0000000000
0000000000

(YYYYYYYY Y
0000000000

Alazani/Ganikh
basin share:
3,500 million m3

INSTALLED ELECTRICITY GENERATING CAPACITY & HYDROPOWER

e River basin area 11,717 km?2

Basin water resource
7,100 million m3/year

Azerbaijan

34,680 million m3/ year
of which,

water withdrawal:

11,970 million m3

Agriculture 84,4 %
Industry 12.8 % (est.)
Municipal 2.8 % (est.)

NB: national percentages
(no data available
at the basin scale)

4,308 kW 7,114 kW
of which, hydropower: of which, hydropower:
2.6 million kW 1.1 million kW
Hydropower 61% Fossil fuel 85 %
Fossil fuel 39% Hydropower 15 %

AGRICULTURAL LAND
EOIOHOR) ROROTOTOTOTOTOTOR)

2 NAYANAA NAYAYA YA YA YA AAAA 2

4000 km AARY VUVVUVYTY 19000k
....... UTOTOTORORORORON NB: no data available

NAA YA YA AR AN
2 :
1,962 km a’ :’ == == == =’ == =’ == at the basin scale
GROSS DOMESTIC PRODUCT

15,700 milliondollars § §$$$$$S5S S

5 million people

:53$85SS

6.2 million

NN
NN
NN
- nnrnnn
N nnrnnn
N nnnnn
¥ - Ny NN

NN nn

NN

NN

POPULATION

A1tte

405,000

Sources: FAO Aquastat ; US EIA International Energy Statistics ; Word Bank , 2015.

66,600 million dollars

NB: no data available
at the basin scale

Limits

SERBIA

K0Sovo

MONTENEGRO

Drina Basin

Water resources

SERBIA

BOSNIA AND
HERZEGOVINA water

withdrawals

m 328

37,500

Million m3 per year
Of which:
MONTENEGRO 82% for industrial use

60% for agricultural use

Source: FAO Aquastat, 2014.

Agricultural land

SERBIA
BOSNIA AND
HERZEGOVINA
Drina
2,100 basin only
00000 M
o A L] .
oL teees 2100
21,600
50,700 km?
1,100
vees Square kilometres
2,200 e .« 2Kkm2 irrigated (1%)
MONTENEGRO
Source: FAOSTAT, 2014.

River length
335km

River basin area
20,320 km 2

Water use
74 million m3 /year

Electricity production

65% Coal
SERBIA 35% hydropower
EEEEEEEEEN
BOSNIA AND EEEEEEEEEN
HERZEGOVINA EEEEEEEEER

16,160 34,060 GWh
63% Coal MONTEI:IEGRO Thousand million

| ]
37% Hydropower i 3,174 Watt-hours

45% Coal
55% Hydropower

Source: US International Energy Agency, 2017 (data: 2014).

Forests
Ecosystems
Protected areas
BOSNIA AND SERBIA 27,200
HERZEGOVINA Square
kilometres

5,440

820
15% 6% Sk
of terrestrial
21,850 . areas
43% 560
4%
MONTENEGRO

8270 60 %

Sources: FAOSTAT,
2014; World Database on Protected Areas, UNEP- WCMC, 2016.
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