THE PROPELLER CLUB OF THE U.S.

PORT OF ISTANBUL TURKEY

Climate change and water in Turkey

by

David Tonge

IBS Research & Consultancy

May 27, 2009




In the memory of the forest




An old story

Ottomans recover Baghdad
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Do Kosem Sultan acts as Regent
L ( Cossacks sack the Bosphorus
! !
) End of first phase of Celali revolts

Provincial revolts

Janissary revolt over coinage
Debasement of Ottoman asper

Ottomans capture of Cyprus
_ Battle of Lepanto
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And an older one

The world’s
youngest
strait




Now climate change is an increasing worry

A 2008 study by three Devlet Meteoroloji scientigsing the
Regional Climate Model, PRECIS, of the British Mftice’s

Hadley Centre for Climate Prediction and Reseactiticided
that:

— The average temperature in 2071-2100 would be@-5°
higher than the average for 1961-90 for coastabregand
5-6° C higher inland. Both maximum and minimum
averages rise similarly

— Rain fall would be 40% less in the west, thougly dall
5% in the east and north-east

— “Turkey is tending to a tropical climate”

But the evidence of the past 60 years is moreeshad




Mean Turkish temperature has risen slightly in past decades

Source DMI




60 year records show slightly higher winter andrgptemperatures
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But striking figures for recent summers — and autsimn
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70 years of average rainfall in Turkey — 2000s bekian 1950s
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Big swings in rainfall in South-East Anatolia -
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Recent respite on drought

12 months to July 2007

And the 12 months to April 2009
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TURKEY'S WATER BALANCE, 2008

Billion cubic metres
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Groundwater rechal
feeding rivers
28 bn m3




By 2023, water use could hit a celling — and the@kigrend

ANNUAL WATER USE, 2008 & 2023
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EVAPORATING WATER SURPLUS, 1960-2030
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Need for responsible use in agriculture

Beysehir, May 2009

The DSI admits that its past
irrigation policies represent an
inefficient use of water. 86%
of its irrigation network uses
open canals or raised concrete
prefabricated flumes. Only
14% involve use of pipelines.
Its new plans would raise the
share of pipelines to 55%.

In its communications to the 5th World Water Forumistanbul in March 2009, it
emphasizes the need to develop farm efficiencyutiitdand consolidation, leveling,
drainage and teaching farmers crop-soil-water mamagt. It also underlines the
importance of drip irrigation which uses only 40%twe water of traditional ‘wild’
irrigation.

The DSI estimates it has ensured that 62% ofrtigable area of Turkey receives
water. Since its establishment in 1954, B8s made investments of $38 billion,
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And In cities

DRINKING WATER NETWORK LOSSES IN MAJOR CITIES OF TU RKEY, 2006
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For health & agriculture, 2% of Turkey’s surfaces leeen dried

Dr Guven Eken,
head of the Doga
Dernegi, says that
the policies
followed by the DSI
have led to the
drying up of 14,000
square kilometers of
lakes, an area the
size of the Sea of
Marmara.
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Gone
. Elmali Golu

* Gavur GOlu, Kahramanmara 71,250,000 sgm, drained from
1950s, malaria

 Su la Golu, Konya 146,000,000 sgm, for agriculture
 Samsam GOoli, Konya, for agriculture

Amik Golu, Hatay 75,000 sgm, drained from 1968
* E mekaya Sazl , Konya

e Hotam Sazl , Konya

Under threat
Ak ehir Goll, Konya Fallen from 350 mn to 35 mn sgm, max depth
1m

* Eber Goll, Bolvadin, Afyon
 Tuz Golu Fallen from 2,600 mn to 1,600 mn sgm in 7 years

Continuing

» DSl figures for 40 wells in the Konya area sho286 fall in the
level of the water table between 2002 and 2007

* Increasing salinity
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Turkey still has widespread hydro-power resourcesnimna east

Source EIE

Hydro potential by river basin >1,000 MW

I3,439 MW I3,179 MW

B 1178 mw U 1,271 MW
12,059 Mw
JJ204 I
5.030 MW
1632
1,346 MW /
I 1.632 MW -GAP — South-East

Anatolia Project area
+22 dams and 19 HEPPS,

End-2005 Capacity 12.906 M upper, middle and lower river MW, irrigating 18,000 sq

Total potential 35,519 M Note Firat/Euphrates figure covers with a capacity of 7,490
km. 75% of the HEPPs

have been realized.
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Hydropower capacity trebled to 14 GW in 20 years 33dW by 2023

Usage of power plants has been falling in past
20 years. Partly because of lower design usage..
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And partly as dams silt
up - and affect their

surroundings.

15 dams (Alt napa, Bay nd r,
Buldan, Caygoren, Selevir,
Cubuklu, Demirkopru, Hirfanl ,
Karamanl , Kartalkaya, Kemer,
Kesikkopri, Seyhan, Sirga,
Yalvag) have filled early or are
about to.

*Keban, Karakaya & Atattrk
suffer from excessive erosion
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Export dreams

The Peace Pipeline Project was initiated in 1986 kien Prime Minister Turgut Ozal.
The project would transport water from the Ceyhan ard Seyhan rivers, both of
which discharge into the Mediterranean Sea in the ®vince of Antalya, via two
pipelines to Jordan and Saudi Arabia, serving alsésrael. But Arab countries were
reluctant to provide Israel with water while Israel did not welcome its water supply
running through Syria.

In the 1990s, DSI spent $124 million to produce 50800 cubic metres per day of water
from the Manavgat River east of Antalya for sea traigportation via underwater
pipeline or sea terminal. Negotiations were mainlyvith Israel. The project was again
criticised by the Arab media because Turkey would dever water to Israel, even
though it had not been designed for Israel’s wateneeds alone.

Now Turkey has revived the idea of exports with a miti-corridor project to connect
Israel and Turkey with natural gas, water and crudeoil pipelines and via optic fibre.
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Istanbul’s hopes

Terkos Baraji 19 C >20,000 t/d / /
4 Darlik
\ Abdulhamit, 20t C >1,200 t/d
Rezve Deresi ! :
Mahmut I-1I, 18-19th C >3,000 t/d Sazlidere

Planned 550,000 t/d

In 1935, Istanbul us =)

Theodosius &' C Omerli Baraji 20" C 5,000 t/d,
35,000 tonnes of water Kanuni Suleyman 16" C > 4,200 t/d now 800.000 t/d
per day. Later sultans >19" C 10,000 t/d ’
In 2009, 1.8 mn t/d
Hadrian 2™ C Melen River
In May 2009, Istanbul’s a— Phase 1 2007 750,000 t/d

dams were 95% full, Phase 2 2012 3.5 m t/d

over twice the 38% level Buyukcekmece

of a year earlier. The Elmali Baraji 19" C >5,000 t/d
water they contained, ‘
824 mn tonnes, was valens 4" C

equivalent to 13 months’ Ottomans 16-1% C >4,335 t/d

consumption:

*Omerli 229 mn

*Terkos 156

*B’cekmece 133

*Darlik 105

*Sazlidere 84

*Pabucdere 56
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