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TAKDIM

Tiirkiye Bilimler Akademisi (TUBA), biinyesindeki cahsma gruplar ve seckin iiyeleri ile birgok
platformda Thirkiye ve diinyadaki 6ncelikli konularin belirlenmesi ve bu konularda politikalarin
geligtirilmesine yonelik bilim temelli danigmanlik hizmeti sunmaktadir. Bununla ilgili olarak,
konusunda yetkin uzmanlarin katilimlariyla sempozyumlar, konferanslar, ¢alistaylar diizenle-
mekte ve giincel konularda raporlar hazirlamaktadir. Bu baglamda, tlkemiz ve diinya igin
gtincel bir konu olan iklim degisimi ve buna bagh olarak Tirkiye’deki su kaynaklarinin du-
rumu ve gelecek perspektifi TUBA-Cevre, Biyogesitlilik ve Iklim Degisikligi Calisma Grubu
tarafindan Istanbul Teknik Universitesi ev sahipliginde diizenlenen bir ¢alstay ile her yontyle
ele alinmugtir.

insanoglunun bitmek tiikenmek bilmeyen istekleri ve kazang hirsi gelecek nesillere ve diinya-
miza zarar vermektedir. Bu tatminsizligin etkiledigi alanlar arasinda cevre, iklim ve biyocesit-
lilik de yer almaktadir. Bu gergevede, sadece Tirkiye’yl degil tim diinyay: etkileyen kiiresel
sorunlarin basinda gelen iklim degisikligi ve su kaynaklarinin giderek azalmasina bagh olarak
kaynaklarimzin gelecek nesillere aktarilmasi konusu bilim insanlari tarafindan tartigilmakta-
dir. Ayrica, iklim degigikligi sadece ¢evreye degil, ayni zamanda gidadan saghga, ckonomiden
guvenlige dek uzanan birgok alani da olumsuz etkilemektedir. Dolayisiyla, yasanan bu hizl
bozulma, hayati bir konu haline gelmistir. Bilim insanlarinin defaatle yaptig1 uyarilar ve eko-
sistemdeki hizli bozulma, kiiresel ve yerel is birlikleri ¢ercevesinde karar alicilar1 hizh ve dik-
katli bir sekilde gerekli adimlar1 atmaya yonlendirmigtir. Dogal stire¢ icerisinde ortaya cikan
afetlerin engellenmesi mimkiin degildir fakat hasarlarinin azaltilmasi veya ortadan kaldirilmasi
insanoglunun alacag1 tedbirler ve bu konudaki birikimleri ile mimkinduir. Afetler sonucu
ortaya cikan hasarlarin faturasinin dogal afetlere baglanmasimnin, hasar azaltict tedbirlerin
alinmas: tzerinde engelleyici veya geciktirici bir negatif etki biraktigi gercegi g6z 6ntinde
bulundurularak cografyanin degerlendirilmesinde, ekosistemin korunmasit ve yerel yerlesim
alanlarinin tespitlerinde bilimsel verilere ve tecriibelere daha fazla 6zen gosterilmelidir.

Turkiye’de de iklim degisikligine bagl olarak ekstrem hava olaylar: daha fazla gériintir olmaya
baglamigtir. Turkiye’de ortalama hava sicakhiginda 1.5 ile 4.0 °C arasinda artig beklenirken
toplam yagig miktarinda ise azalma beklenmektedir. Bu sicaklik artislar: diinya ortalamasindan
1-2 °C daha yuksektir. Bu kapsamda en biiyiik sorun kuraklk, tagkin ve yeralt: sularinin agir
kullanimidir. Ulkemizde yeralti suyu seviyelerinde diisiisler gézlenmektedir. Bu sebeple geri do-
nisgim metotlarinin degerlendirilmesi ve yeralti suyu depolama ¢alismalariin uygun yerlerde
yapilmas: gerekmektedir.



Su kaynaklar1 acisindan hem toplamda hem de kigi bagt ortalamada Tirkiyenin dunya
ortalamasimin altinda kalmasindan dolay1 karar alicilar tarafindan uygun ¢oézumler gelistiril-
mektedir. Biittinlesik su yonetimi, su kaynaklarimin korunumu konusunda 6énemli bir ¢6ziim-
diir. Geri dontistim ve siirdiirtilebilirlik kavramlarimin énemi, bilingsiz tiiketim ve kaynaklarin
azalmast sorunlarina iklim degisiminin de eklenmesi ile daha da artmaktadir. Atik sularin ari-
tilarak evsel ve endustriyel olarak kullamilmasi gibi 6rneklerle atik suyun yeniden kullamlmas:
prensibi ile su dongtistine dahil edilmesi gerekmektedir. Basta basit maliyetlerle su tasarrufu
saglamak olmak tizere su titketimi ile ilgili egitimlerin halka indirgenmesi ve siirdirtlebilir hale
getirilmesi mimkiindtr.

Ulkemizde havadaki emisyonu azaltmak i¢in énemli bir karbon tutucu olan orman alanlarmin
varhgmin arttirlmasi planlanmaktadir. Iklim degisikligi ile beraber yiiksek hava sicakliklar:
nedeniyle meydana gelen orman yangmlarma miidahale kapsamimda da tilkemiz Milli THAla-
1 kullanarak orman yangimlarimi tespitte ve bunlara miidahalede bagarih tlkelerin baginda
gelmektedir.

Iklim degigikligi bir kalkinma sorunudur. Kiiresel ekonomik ve finansal sistemin daha fazla
kar etmek amaciyla tikketim odakh kaynak kullanimi, cografi dengesizlikler sekillendirmesi
ve dogaya salian zararh atiklar biyogesitlilik ve ekolojik dengenin bozulmas: konularinda en
6nemli etkendir. Geri donigim konusunda son yillarda ortaya konan gabalar biraz da tim-
sah gozyaglarini andirmakta, bu konuda gelecek kusaklarin hakkina girmemek adina zararin
neresinden dontlse kardir dugtincesiyle acil yogun caba sarf etmek zorunlulugu dogmustur.
Bununla birlikte, su kaynaklarimi finansal strdiirtlebilirlik agisindan da degerlendirilmesi ve
¢alisma yapilmasi 6nemlidir.

Yagam i¢in vazgecilmez bir kaynak olan suyun gelecek nesillere aktarimi éncelikli amacimiz
olmahdir. Bu dogrultuda TUBA-Cevre Biyocesitlilik ve Iklim Degigikligi Calisma Grubumuzca
su kaynaklarinin korunumu konusunda topluma katki saglayacagini diigindtgumiiz “Iklim
Degisikligi Cergevesinde Su Kaynaklarinin Mevcut Durumu ve Gelecegi” kitabi bircok farkh
disiplinin katkilartyla olusturulmustur. Bu kitabin hazirlanmasinda emegi gecen TUBA-Clevre
Biyocesitlilik ve Iklim Degisikligi Calisma Grubu Uyelerine, rapora katki saglayan bilim insan-
larma ve TUBA ¢aliganlarina tesekkiir ediyor; raporun milletimiz ve iilkemiz i¢in énemli bir
konuya 151k tutarak yararh olmasini diliyorum.

Prof. Dr. Muzaffer SEKER
TUBA Baskam



FOREWORD

The Turkish Academy of Sciences (TUBA), with its working groups and distinguished mem-
bers, provides science-based consultancy services on many platforms to identify high-priority
issues in Turkiye and the world and to develop policies on these issues. In this regard, it orga-
nizes symposiums, conferences and workshops with the participation of qualified experts and
prepares reports on current issues. In this context, climate change, which is a current issue
for our country and the world, and consequently the status and future perspective of water
resources in Tiirkiye were discussed in all aspects by TUBA-Environment, Biodiversity and
Climate Change Working Group in a workshop hosted by Istanbul Technical University.

The never-ending demands of humanity and the pursuit of profit are harming future gener-
ations and our world. Environment, climate and biodiversity are among the areas affected by
this discontent. In this context, climate change, which is one of the leading global problems
affecting not only Tirkiye but the whole world, and the transfer of our resources to future gen-
erations due to the gradual decrease in water resources are discussed by scientists. Moreover,
climate change has a negative impact not only on the environment, but also on many other
areas ranging from food to health, economy to security. Therefore, this rapid deterioration
has become a major issue. Repeated warnings by scientists and the rapid deterioration of the
ecosystem have led decision-makers to take the necessary steps quickly and carefully within the
framework of global and local cooperation. It is not possible to prevent disasters that occur
in the natural environment, but it is possible to reduce or eliminate their damages with the
measures to be taken by human beings and their knowledge in this field. Considering the fact
that blaming the damages caused by disasters on natural disasters has a negative effect on the
taking of damage-reducing measures, more attention should be paid to scientific data and
experience in the evaluation of geography, protection of the ecosystem and determination of
local settlement areas.

Extreme weather events have become more visible in Ttrkiye due to climate change. In Tirki-
ye, average air temperature is expected to increase between 1.5 and 4.0 °C, while total rainfall
1s expected to decrease. These temperature increases are 1-2 °C higher than the world average.
In this context, the biggest problem is drought, flooding and overuse of groundwater. Decreas-
es in groundwater levels are observed in our country. For this reason, recycling methods should
be evaluated and groundwater storing activities should be carried out in appropriate places.



Since Turkiye is below the world average in terms of total and per capita water resources,
appropriate solutions are being developed by decision-makers. Integrated water management
is an important solution for the conservation of water resources. The importance of recycling
and sustainability concepts 1s increasing with the addition of climate change to the problems
of unconscious consumption and resource depletion. With examples such as the treatment of
wastewater and its use for domestic and industrial purposes, wastewater should be included
in the water cycle with the principle of reuse. It is possible to reduce education on water con-
sumption to the public and make it sustainable, especially to save water with simple costs.

In our country, it 1s planned to increase the presence of forest areas, which are important car-
bon absorbers, in order to reduce emissions in the air. Within the scope of intervention to forest
fires caused by high air temperatures due to climate change, our country is one of the most
successful countries in detecting and responding to forest fires by using Turkish UAVs.

Climate change 1s a development problem. The consumption-oriented use of resources by
the global economic and financial system in order to make more profit, shaping geographical
imbalances and harmful wastes released into nature are the most important factors in the
deterioration of biodiversity and ecological balance. The efforts put forth in recent years on
recycling resemble crocodile tears, and it has become necessary to make urgent intensive efforts
in this regard, with the idea that it is better to cut corners in order not to violate the rights of
future generations. However, it is also important to evaluate and study water resources in terms
of financial sustainability.

The transfer of water, an indispensable resource for life, to future generations should be our
primary goal. In line with this, the book titled “Current Situation and Future of Water Re-
sources in the Framework of Climate Change Workshop” which we believe will contribute to
society in terms of the conservation of water resources, has been created with the contributions
of various disciplines by our TUBA-Environment, Biodiversity, and Climate Change Working
Group. I would like to express my gratitude to the members of the TUBA-Environment, Biodi-
versity, and Climate Change Working Group, the scientists who contributed to the report, and
the staff of TUBA who were involved in the preparation of this book. I hope that the report
sheds light on an important issue for our nation and country and proves to be useful.

Prof. Dr. Muzaffer SEKER
TUBA President



ONSOZ

Tirkiye Bilimler Akademisi (TUBA)’nin Gevre Biyogesitlilik ve Iklim Degisikligi (CEBID) ca-
ligma grubu tarafindan ITU ev sahipliginde, Iklim Degisikligi Ceergevesinde Su Kaynaklarmin
Mevcut Durumu Ve Gelecegi Caligtayr 23-24 Eylil, 2022 tarihleri arasinda diizenlenmigtir.

Bilindigi tizere tarth boyunca iklim strekli degismistir ancak gtiniimtizde bu degisiklik eskisin-
den farkh olarak insan kaynakli olmak tizere hizh gerceklesmektedir. Kiiresel ortalama sicaklik
degisimi endiistri devrimi sonrasinda atmosferdeki CO, miktarinin iki katina gikarilmasr ile
ortalama sicakhigin 1.5-4.0 °C derece arahiginda artacagr seklinde farkli senaryolara bagh ola-
rak tahminler yapilmaktadir. Iklimdeki bu hizh degisim bitin dinya ekosistemini dogrudan
etkilemis ve bu sebepten dolay: karar vericileri bazi 6nlemler almaya yonlendirmistir.

Ayrica, dogal afetlerin 6nemli bir béltimii meteorolojik kaynakl olup tarih boyunca insanlar bu
afetlerden korunmak i¢in énlem alma yoluna gitmiglerdir. Dogal olarak adlandirilan bu afetler
belirli zaman araliklarinda tekrar gézlemlenmis ve bu gercevede yerlesimler gerceklestirilmisgtir.
Iklim degisikligi sirecinde bu afetlerin giddet ve sikliklarinin artmakta oldugu bugiine kadar
yapilan biitiin bilimsel ¢aligmalarda kabul gérmiistir. Bunun yaninda, dogal siireclerde ger-
ceklesen afetlerin de iklim degisikligine baglanmasi tasarim gerceklestirenler ve karar vericiler
agisindan onemli negatif sonuglar dogurmaktadir. Stirekli olarak gerceklesen her meteorolojik
afetin iklim degisikligi ile iligkilendirilmesi sorumluluklarin paylagilmas: agisindan icinden ¢iki-
lamaz bir hal almigtir. Caligtay stiresince bu durum giindeme getirilmis ve biittin afetlerin iklim
degisikligine baglanmasina elestiriler getirilmigtir.

Tath su kaynaklarmin diinyanin farkli bélgelerinde duzensiz dagilimi sonucunda su zengini
tilkelerin yaninda su kithg: yasayan tilkeler de hizla artmaktadir. Dogal afetlerin yaninda in-
san kaynakh yanlhg kullanimdan dolay1 su kaynaklarinin kirletilmesi énemli bir sorun olarak
goriilmektedir. Ozellikle tath su kaynaklarmin kirletilmesi, tarim alanlarinda etkin sulama yon-
temlerinin yaygin olmamasi, iklim degisikligi etkileri ile bir araya geldiginde diinyada bir¢ok
tilkenin su fakiri konumuna geldigi bilinmekle birlikte tilkemiz de bu gruba girme yolundadir.
Calistay’da detayh ele alinan konu iklim degisikliginin su kaynaklarina olan etkisidir. Su kay-
naklar acisindan dinya ve Tirkiye su potansiyelleri ele ahnmgtir.

Caligtay stiresince su ve su kaynaklar ile ilgili agagidaki sorunlar giindeme gelmis ve bazi ¢éziim
onerileri sunulmustur.

Calgtay sirasinda giindeme gelen sorunlar arasinda su kaynaklarimin diizensiz dagilimi, iklim
degisikligine bagh su kaynaklarinda yer degisimleri, mevsimsel su kaynaklarinda davranig degi-
siklikleri, siddetli sel ve tagkinlar, tarimda suyun yanlis kullanimi, yeralti sularinin plansiz tiiketi-
mi, yeralti sularinda seviye dugtisleri ve depolama eksiklikleri, tath su kaynaklarinin kirletilmesi,



tatli su gollerinde kiiciilme ve kurumalarin gergeklesmest, sucul ekolojinin zarar gérmesi, sucul
ekolojinin 6nemli bir kaynagi olan ormanlarin ekstrem yanginlara maruziyeti, sektorel bazl
su tahsis planlamalarindaki eksiklikler, kurak stireclerde hidroelektrik tesislerde yasanan verim
kayiplari, yerel yonetimlerin su arzinda siirh kaynaklara sahip olmalari, yerel yonetimlerde
su kacak ve kayiplari, misilaj ve deniz suyunu etkileyen kirleticiler, deniz suyu sicakhiginin ve
seviyesinin artigi vb. sorunlar yeralmigtir.

Giindeme gelen sorunlara onerilen ¢éztimler arasinda: Havza bazl su planlamasi, iklim de-
gisikligine bagh afet ve ekstremlerin yeniden tamimlanmasi, iklim degisikligi senaryolar1 ger-
¢evesinde su potansiyellerinde degigimlerin belirlenmesi, tarim tiriin desenlerinde degisiklige
gidilmesi, orman yanginlarinda alinmasi gereken onlemler ve bilinglendirme, su titketimi ile
ilgili egitimlerin halka indirgenmesi ve stirdiiriilebilir hale getirilmesi, su kaynaklarinin kirle-
tilmesinin 6ntine ge¢mek icin derin desarj tesislerinin kurulmasi, membran teknolojilerinin
kirli ve gri su kaynaklarinda kullanimi, sucul ekosistemlerin koruma altina alinmasi, sanayide
kullanilan suyun kalite kontrollerinin strekliliginin saglanmasi, taskinlarin yer alti su depo-
lamalar1 i¢in kullanilmasi, yerelde yagmur suyu hasadi, su st glines enerji kaynaklarimin
yayginlastirilmasi, su kayip ve kacaklarin azaltilmasi, yerlesim yerlerinde sel-tagskin afetlerine
kargi yeni ekstremler gergevesinde yeniden hesaplamalarin yapilmasi, havza bazlh ve havzalar
arasi bitiinlesik su planlamasinin gerceklestirilmesi, biitiinlesik atik su planlamasi, su kaynaklh
afetlerin yonetiminden once risklerinin yonetilmesi vb. ¢éztimler 6nerilmistir.

Cahgtay stiresince siirekli olarak giindeme getirilen 6nemli bir konu yasanan sorunlarin
iklim degigikligi kaynakh olup olmadiginin netlestirilmesidir. Planlama, kullanma kaynakh su
sorunlari ile iklim degisikligi kaynakli problemlerin birbirleriyle karistirrlmamast bircok kez
vurgulanmigtir. Ayrica, biitiinlesik su yonetimi ile ilgili farkhh konular giindeme alinmistir.
Uluslararasi sularimizin biittinlesik planlamasi ve politikanin bu ¢ercevede yapilmasi diger
6nemli bir gindem olusturmustur. Bunun yaninda, iklim degisikligi kaynakl sorunlar: gidermek
icin imzalanan uluslararas: anlagma ve sézlesmelerin hedeflerine ulagilabilmesi i¢in ¢abalarin
devam ettirilmesi ve 2053 sifir karbon emisyon hedefinin gergeklestirilmesi i¢in planlama
yapilmasi giindeme getirilmistir.

Calistayr tegrif eden Sayin Istanbul Valisi ile kamu kurum temsilcilerine, caligtaymn tim
asamalarinda destek olan TUBA Bagkam Prof. Dr. Muzaffer Seker’e, ITU Rektérii Prof. Dr.
Ismail Koyuncu’ya, TUBA Konsey Uyelerine, Cevre Biyogesitlilik ve Iklim Degisikligi Galigma
Grubu Uyelerine, makaleleri sunan degerli miielliflere, makaleleri degerlendiren hakem
heyetine, bu siireclerin takibini yapan TUBA ve ITU personeline tesekkiir ederiz.

Prof. Dr. Mehmet Emin AYDIN Prof. Dr. Ahmet Duran SAHIN
TUBA Cevre, Biyogesitlilik ve TUBA Ceuvre, Biyogesitlilik ve
Iklim Degisikligi Caliyma Iklim Degisikligi Caliyma

Grubu Yiiriitiiciisii Grubu Uyesi



PREFACE

The Workshop on the Current Status and Future of Water Resources within the Framework
of Climate Change was organized by the Environment, Biodiversity and Climate Change
(CEBID) working group of the Turkish Academy of Sciences (TUBA) in collaboration with
Istanbul Technical University (ITU) on September 23-24, 2022.

As 1s known, the climate has been constantly changing throughout history, but nowadays, this
change is happening rapidly, primarily due to human activities. Global average temperature
change is projected to increase within a range of 1.5-4.0°C, depending on different scenarios,
following a doubling of atmospheric CO, levels since the industrial revolution. This rapid
climate change directly affects the entire global ecosystem, prompting decision-makers to take
certain measures.

Furthermore, a significant portion of natural disasters is meteorologically driven, and through-
out history, humans have taken measures to protect themselves from these disasters. Naturally
occurring disasters have been observed at certain intervals, and settlements have been estab-
lished accordingly. In all scientific studies conducted to date, it has been widely accepted that
the intensity and frequency of these disasters are increasing during the process of climate
change. Moreover, attributing natural process-related disasters to climate change has signif-
icant negative consequences for designers and decision-makers. The constant association of
every meteorological disaster with climate change has become an unmanageable situation in
terms of shared responsibilities. During the workshop, this issue was addressed, and criticisms
were raised regarding linking all disasters to climate change.

As a result of the uneven distribution of freshwater resources in different parts of the world,
water-rich countries as well as countries experiencing water scarcity are rapidly increasing. In
addition to natural disasters, pollution of water resources due to human misuse is seen as an
important problem. It is known that many countries in the world have become water poor,
especially when pollution of freshwater resources, the lack of effective irrigation methods in
agricultural areas, and the effects of climate change come together, and our country is on its
way to joining this group. The issue discussed in detail at the workshop was the impact of cli-
mate change on water resources. In terms of water resources, the water potentials of the world
and Ttrkiye were discussed.

During the workshop, the following problems related to water and water resources were raised
and some solution proposals were presented.

Among the problems raised during the workshop were irregular distribution of water resourc-
es, changes in the location of water resources due to climate change, changes in the behavior



of seasonal water resources, severe floods and overflows, misuse of water in agriculture, un-
planned consumption of groundwater, level drops in groundwater and storage gaps, pollution
of freshwater resources, shrinkage and drying of freshwater lakes, damage to aquatic ecology,
exposure of forests, an important source of aquatic ecology, to extreme fires, deficiencies in
sector-based water supply planning, efficiency losses in hydroelectric facilities during dry peri-
ods, limited resources of local governments in water supply, water leakage and losses in local
governments, mucilage and pollutants affecting seawater, increase in seawater temperature
and level, etc. problems.

Among the proposed solutions to the emerging issues, the following have been suggested: wa-
tershed-based water planning, redefining disasters and extremes due to climate change, identi-
fying changes in water potentials within climate change scenarios, changing agricultural crop
patterns, taking measures and raising awareness about forest fires, educating the public about
water consumption and making it sustainable, establishing deep discharge facilities to prevent
water source pollution, utilizing membrane technologies for treating contaminated and grey-
water sources, protecting aquatic ecosystems, ensuring continuous quality control of water
used in industries, utilizing floods for underground water storage, implementing rainwater har-
vesting at the local level, promoting the use of solar energy sources for water surface, reducing
water losses and leakages, recalculating flood risk in settlements according to new extremes,
implementing integrated water planning at the watershed and inter-watershed levels, integrat-
ing wastewater planning, managing the risks of water-related disasters before their occurrence,
and so on.

An important issue that was repeatedly raised during the workshop was to clarify whether
the problems experienced were caused by climate change or not. It was emphasized many
times that water problems arising from planning and utilization should not be confused with
problems arising from climate change. In addition, different issues related to integrated water
management were brought to the agenda. Integrated planning of our international waters and
making policy within this framework constituted another important subject on the agenda. In
addition, it was brought to the agenda to continue efforts to achieve the goals of international
agreements and conventions signed to address the problems caused by climate change and to
plan for the realization of the 2053 zero carbon emission target.

We would like to express our gratitude to the esteemed Governor of Istanbul and represen-
tatives of public institutions who attended the workshop, TUBA President Prof. Dr. Muzaf-
ter Seker for his continuous support throughout the workshop, I'TU Rector Prof. Dr. Ismail
Koyuncu, TUBA Council Members, members of the Environmen, Biodiversity and Climate
Change Working Group, valuable authors who presented their articles, the peer review panel
who evaluated the articles, and the TUBA and ITU staff who diligently followed the process.
Thank you all for your contributions.
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