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Abstract

This study investigated the hydraulic parameters of rectangular flume with contraction. Experimental studies were
done. The contraction section was installed at downstream. Different flow rates: 300 to 900 liters per minute were
performed on models. Classic hydraulic jump was compared with contacted section jump. Results showed that
installing the contraction section effected the flow depth at downstream. Increase in flow depth at downstream,
caused to increase the energy dissipation. Increase in flow rate to 900 liters per minute, caused to energy dissipation
be higher than 300 liters per minute. Different sections were studied, and the highest energy dissipation occurred
in the distance between section A and C. (A in the upstream and C in contraction section). Therefore, with increase
in Froude number, the energy dissipation increases in contraction section.
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1. INTRODUCTION

The design of hydraulic structures is important for better ~ velocity. Ead and Ragaratnam studied the three values of
and optimal control of water resources. This issue has been  the relative roughness [21].

stated in various researches [1-20]. Hydraulic analysis of
structures is one of the important topics in engineering.
Design engineers should be careful about the selection of
features to satisfy the stability of the jump. The use of
channels in different geometrical shapes affects the
characteristics of the flow. The necessity of storing water
in periods of high water and transferring it to low water
areas with the increasing human need for water requires
extensive study. Control of Hydraulic jump at downstream
is important to protect structures from destruction.
corrugated beds are one of the ways to decrease the water’s

It was found that the tailwater depth required to form a
jump was appreciably smaller than that for the
corresponding jumps on smooth beds. Hydraulic jump on
horizontal rough beds were investigated in an experimental
study Carollo et al., [22]. That study allowed the writers to
positively test the reliability of a new solution of the
momentum equation for the sequent depth ratio as a
function of the Froude number and the ratio between the
roughness height and the upstream supercritical flow depth.
reports the results of an experimental investigation of
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hydraulic jump properties in flows over adverse-sloped
rough beds, including the effect of air entrainment.
Furthermore, a semi-theoretical predictive relationship
were proposed to estimate jump characteristics for a wide
range of hydraulic and geometric conditions covering both
rough and smooth beds. Samani et al., [23] investigated the
discharge coefficient of contraction flume in an
experimental study. Critical flow is created through
contraction of flow cross section by installing a vertical
cylindrical column at the center of a rectangular open
channel. The stage—discharge relationship was calibrated
using a laboratory  prototype  with  various
configurations. The stage—discharge function developed in
their paper can be used for design and calibration of the
flume regardless of the flume size or contraction ratio. Core
annular flow of lube oil and water through sudden
contraction and expansion has been simulated by Kaushik
et al., [24]. Results indicated that the interfacial waves are
three dimensional in nature for both an expanded and a
contracted flume. algorithm of hydraulic jump over rough
beds based on the approach Froude number, Frl were
studied by Mahtabi et al., [25]. results showed that the first
class (A) of hydraulic jump over the rough beds is
approximately similar to that for the smooth bed.
Moreover, in the next three classes (B, C, and D), upper
values of Fr; decreased with respect to the smooth bed
classes. Lastly, in class D, the upper value of F; reduced
to 7.45, which indicates that the shear stress (i.e., the energy
loss) grows sharply with increasing Fr1. Misra et al., [26]
investigated the turbulent flow structure of a weak
hydraulic jump using particle image velocimetry
measurements. They reported that a thin, curved shear layer
oriented parallel to the surface is responsible for most of
the turbulence production with the turbulence intensity
decaying rapidly away from the toe of the breaker. Dhar et
al., [27] investigated the natural hydraulic jumps in thin
film flow through channels slightly deviated from the
horizontal. They revealed the existence of submerged
jump, wavy jump, smooth jump, and no jump conditions as
a function of liquid Reynolds number, scaled channel
length, and channel inclination.

Previous research showed the importance of studying and
controlling hydraulic jump [28, 29]. In this study, by
studying the contraction section in different flow rates, the
energy dissipation due to hydraulic jump was investigated.

2. MATERIALS and METHODS

This research was conducted in the hydraulic laboratory in
a flume with a length of 5 meters, width of 0.30 meters and
height of 0.45 meters. The flume includes an inlet tank, two
pumps and a sluice gate. The distance of the sluice gate
from the inlet is 1.5 meters and its opening from the

channel floor is 0.026 meters. In order to create a sudden
contraction in the channel, two wooden contracting
switches with a length of 50 cm, a thickness of 7.5 cm and
a height of 45 cm were used. Figure (1) and (2) show the
control mode and with contraction section.

Figure 1. Rectangular flume, used in this study
(Control mode)

Figure 2. Rectangular flume with contraction

Figure (3) shows the Schematic view of the flume and
contraction section in this study. Five different sections
were studied. Section A is in upstream, B in downstream,
C, D, E in contraction section. Super critical flow passed
under the gate and entired in contraction section. First
classic hydraulic jump was formed then the effect of
contraction on hydraulic jump were investigated. Table (1)
shows the important data of this study.
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Figure 3. Schematic view of flume in this study

Table 1. Hydraulic characteristics of this research

Parameters Q (I/min) Fr Sections
Number
Row 300-900 1-10 A,B,C,D,
E,F

After measuring the water depth at different points, the
energy dissipation was measured relative to the upstream
and downstream froud number by eq (1).

V? 1)

E=Y+—
t o3

Where E is the energy values in the sections (A, B, C, D,
E, F), Y the flow depth, V the flow velocity and g the
acceleration of earth gravity.

3. DIMENSIONAL ANALYSIS

f1(Q,p, 0, 1, B,d, W, Ya, Y&, Yc, Yp, YE, YE) =0 (2)

Where Q isthe flow rate, p is the a specific mass of water,
g acceleration of earth gravity, p dynamic viscosity of
water, B the flume width, d the gate opening, W the width
of contraction section, Ya, Ys, Yc, Yo, Ye, YE the flow
depth in sections A to F, V velocity of the flow. According
to the =—Buckingham method and considering (o ,g, Y)

as iterative variables, the dimensionless parameters can be
presented as in Eq (3):

fz (Re, Fr, B/YA, d/ YA, W/ YA, Ys /YA, Yec (3)
/YA, Yb /YA, Ye /YA, YE /YA) =0

After dividing the parameters, the important parameters of
the current research were presented as Eq (4).

ABas — EAFB _ (Fr, W/ YA YA/YB) ()

Ea Ea

4. RESULTS

In this research, the energy dissipation was investigated in
rectangular channels with sudden contractions at different
flow rates. Flow rates was between 300 - 900 liters per
minute. A sudden contraction in downstream installed to
dissipatation the energy. Figure 4 shows the energy loss
due to the placement of contraction. This figure shows the
energy dissipation relative to the upstream and
downstream. The horizontal axis shows the values of
Froud number at upstream and downstream (section A and
B) and the vertical axis shows the values of energy
dissipation.
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Figure 4. Energy dissipation relative to upstream and
downstream

The energy dissipation of the contraction section was
investigated in the control mode and with increasing
discharge. Results showed that the use of contraction
section influence the hydraulic jump. Installing the
contraction section at downstream that caused the
hydraulic jump, increase in energy dissipation.
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Results indicated that for maximum discharge, energy
dissipation increase 30% realative to non contracted mode.
Figure 5 shows the energy dissipation in different flow
rates in this research. The presence of turbulent flows in the
area before the narrowing has caused an increase in energy
loss.Energy dissipation was investigated at flow rates of
300, 350, 400, 450, 500, 600, 700, 800 and 900 liters per
minute. The Energy of the flow along the channel at
different flow rates are given in Figure 5. The horizontal
axis shows the different points along the channel, where
point A is before the contraction, E, D, C are the points
inside the contraction and point B is after the local
contraction. In this figure the vertical axis shows the value
of energy at each section.
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Figure 5.The energy dissipation in section A, B, C, D,
E and F along the length of the channel

The results showed that increasing the discharge from 300
to 900 Liters per minute increases energy dissipation in
contraction section. Results indicated that increase of
Froud number, increases the energy dissipation.

The low depth of the flow after the gate and the high
velocity of the flow caused the hydraulic jump to increase
with turbulence and interference with the air and increase
the downstream flow depth.

The difference from the results of energy dissipation
caused by contraction sections with free hydraulic jump
(non contraction) was calculated as follows in figure (6 a
and b. Results indicated that the energy dissipation
compared to upstream and downstream in different Froude
numbers is higher in the use of constriction than in the
simple case.
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Figure 6. Changes in energy values in contraction
section compared to non contraction section:
a)Relative to upstream Froud number, b)
relative to downstream Froud number

5. CONCLUSION
The main results of this study is as follows:

1- The energy dissipation caused by contraction is more
than the energy dissipation of free hydraulic jump.

2- contraction is effective in stabilizing the hydraulic jump
section.

3- Results showed that the highest energy dissipation
occurred in the distance between section A and C.
(Therefore, with the increase in Froude number, the energy
dissipation also increases.)

4- The energy dissipation increases with the increase of
Froude number.
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Ozet

Tiim diinyada giderek etkisi artan iklim degisikligi kiiresel olarak dnlem alinmasi gereken bir kriz haline geldi. Sanayi
Devrimi sonrasinda dramatik hale gelen insan kaynakli sera gazi emisyonlarindaki artig iklimi olumsuz etkilemektedir.
Onlem alnmazsa tiim canllarin yasaminda, geri doniisiimii yiizyillar alacak veya hi¢ olmayacak sekilde tahribatlara
sebep olacaktir. Bu durum devletleri ulusal ve uluslararasi diizeyde miicadele etmeye tesvik etmis ve iklim degisikligi
ile miicadele icin Birlesmis Milletler onciiliigiinde somut adimlar atilmistir. Oncelikle Kyoto Protokolii’niin 6n
anlasmas1 niteliginde olan Birlesmis Milletler Iklim Degisikligi Cerceve Sézlesmesi imzalanmis, ardindan Kyoto
Protokolii ve Paris Sozlesmesi ile kiiresel ¢6ziim arayigina devam edilmistir. Bu ¢alismada Kyoto Protokolii’niin
onaylanmasinin protokole taraf olan iilkelerden Tiirkiye iizerindeki etkileri arastirilmigtir. Bu baglamda oncelikle
protokoliin Birinci Taahhiit Dénemi (2008-2012) ve Ikinci Taahiit Dénemi (2013-2020) igin Tiirkiye’nin sera gazi
emisyonu endeksleri hesaplanmig ve gerceklesen emisyonlar 1990 yil1 (baz yil) emisyon degerleriyle karsilastiriimigtir.
Calismada ayrica Tiirkiye nin 1990-2020 yillarina ait gergeklesen sera gazi emisyonu parametreleri esas alinarak, 2021-
2050 yillar1 arasi i¢in Tiirkiye’nin emisyon trendi (gidisi) belirlenmistir. Modelleme i¢in Lineer Regresyon, ARIMA ve
Yapay Sinir Aglar1 (YSA) yontemleri kullanilmigtir. Béylece hem bu yontemlerin gidis analizindeki kaabiliyetleri
belirlenmis hem de Tiirkiye i¢in ileriye yonelik tahminler yapilmistir. Diger taraftan emisyon azaltiminda Tiirkiye nin
mevcut durumunun olasi nedenleri ortaya konmus ve emisyon azaltimindaki bagarimizi artirmak i¢in ¢esitli onerilerde
bulunulmustur.

Keywords: Tirkiye, Kyoto Protokolii, kiiresel 1sinma, iklim degisikligi, Lineer Regresyon, ARIMA, YSA
Abstract

Climate change, which has an increasing impact on all over the world, has become a crisis that requires global
precautions. The increase in human-induced greenhouse gas emissions, which became dramatic after the Industrial
Revolution, negatively affects the climate. If no precautions are taken, it will cause damage to the livings life that the
recovery will take centuries or never be recovered. This situation encouraged states to fight at national and international
levels, and concrete steps were taken under the leadership of the United Nations to combat climate change. First of all,
the United Nations Framework Convention on Climate Change, which is the preliminary agreement of the Kyoto
Protocol, was signed, and then the search for a global solution continued with the Kyoto Protocol and the Paris
Agreement. In this study, the effects of the ratification of the Kyoto Protocol on Tiirkiye, one of the parties to the
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protocol, were investigated. In this context, firstly the first and the second Commitment Periods (2008-2012 and 2013
- 2020) greenhouse gas emission indices were calculated for Turkey and the actual emissions were compared with the
emission values of 1990 (base year). In addition, in the study, Tiirkiye's emission trend was determined for the period
2021-2050, based on greenhouse gas emission parameters determined for the period of 1990-2020. Linear Regression,
ARIMA and Artificial Neural Networks (ANN) methods were used for modeling. Thus, the capabilities of these
methods in trend analysis were assessed and future predictions were made for Tiirkiye. On the other hand, the possible
reasons for the current situation in emission reduction have been revealed and various suggestions have been made to

increase our success in emission reduction.

Keywords: Turkey, Kyoto protocol, global warming, climate change, Linear Regression, ARIMA, ANN

1. GIRIS (Introduction)

Atmosferin dogal sera etkisi diinyayr yasanabilir
kilarken, Sanayi Devrimi ile birlikte diinya niifusunun
artmast ve refah diizeyinin yiikselmesi sebebiyle insan
faaliyetlerinden kaynaklanan sera gazi salimlari
artmustir. Bunun sonucu olarak da insanlik kiiresel iklim
degisikligi tehdidiyle miicadele etme durumuna
gelmistir. Fosil yakit kullanimindan kaynaklanan sera
gazi emisyonlari, iklim degisikligi riskini dogurmakta ve
bu risk baslica gevresel tehdit olarak kabul edilmektedir

[1].

Hiikiimetleraras1 Iklim Degisikligi Paneli (IPCC)’ye
gore; iklim degisikligi, insan etkinlikleri (fosil yakit
kullanimi, sanayi siiregleri, arazi kullanimindaki
degisiklikler, ormanlarin bozulmasi vb.) nedeniyle
atmosfere salinan sera gazi birikimindeki hizli artig
sonucunda yerkiirenin ortalama yiizey sicakliklarinda
artisa neden olmaktadir [2].

Hiikiimetleraras1 iklim Degisikligi Paneli (IPCC) 2022
Raporu; sera gazi emisyonlarinda meydana gelen
yiikselisin 2100 yilina kadar ylizey ortalama sicakligini
3.2 °C arttiracagin1 tahmin etmektedir. Tirkiye’de ise
2040 yilindan itibaren ortalama y1llik sicakliklarin 2.5°C
ila 4°C arasinda artis gosterecegi ongoriilmektedir [3].
IPCC 6. Degerlendirme Raporu; 1850°den bu yana son
kirk y1lin her birinin, kendisinden 6nceki on yildan daha
sicak oldugunu belirtmektedir [4].

Yiizey sicakliklarinda meydana gelen bu artis kiiresel ve
yerel iklim dinamiklerinin tarihsel dongiisiiniin Stesinde
degismeleri tetikleyecek, buzullarin erimesi, deniz
seviyelerinin yiikselmesi ve sicak hava akimlart ya da
yagis rejimlerinde keskin dalgalanmalar gibi pek ¢ok
sonu belirsiz degisiklige sebebiyet verebilecektir [5].
Iklim degisikliginden otiirii giiniimiizde birgok iilke su
kithgr yasarken bir kisminin da gelecekte bu kitligt
yasayacagl tahmin edilmektedir [6]. Son IPCC raporu
(ARG6) da insan kaynakli iklim degisikliginin bugiin dahi
diinyanin her bélgesinde bir¢ok olagan dis1 hava ve iklim
olaylarina neden oldugunu gostermektedir. Bu raporda
ayrica sicak hava dalgalari, kurakliklar, yogun yagislar
ve tropik siklonlar gibi olagan dis1 hava olaylarinda
gozlemlenen degisikliklerin ve 0&zellikle bunlarin

insanlara etkilerinin, bir 6nceki rapordan (ARS) sonra
daha da giiglendigine dikkat ¢ekilmistir [4].

Karbon ayak izi kavrami insanin dogaya saldigi CO;
miktarint temsil etmektedir ve insanligin dogaya en
biiyiik etkilerinden biridir [7]. Diinya siirekli bir karbon
sallmimina maruz kalmakta ve eckosistem bu salim
etkisiyle giderek bozulmaktadir. Birlesmis Milletler
raporlar1 ve akademik calismalar 1750°den giiniimiize
sera gazi emisyonlarinin kontrolsiiz bigimde artmasinin
nedeni olarak insan kaynakli faaliyetleri gostermektedir.
Sanayilesme sonucu enerjiye olan ihtiyacin artmasi,
teknolojik gelismeler, fosil yakit kullanimindaki artis,
niifus artis1 ve kentlesme vb. faktorler dogaya olumsuz
yonde etki eden insan kaynakli faaliyetlere 6rnek olarak
verilebilir. Bu faaliyetler yerkiirenin giderek 1sinmasina,
buzullarin igte birinin erimesine ve deniz seviyesinin
yiikselmesine sebep olmustur.

Insan faaliyetlerinin sonucu olarak artan karbondioksit
(COy), metan gaz1 (CH4) ve ozon gazi (O3) salimlar
ozon tabakasina zarar vermektedir. 1750’den giiniimiize
karbondioksit (CO2) konsantrasyonu %47 artarken,
metan (CH4) konsantrasyonu %156 ve nitrdz oksit (N20)
ise %23 artig gostermistir. IPCC 6. Degerlendirme
Raporu; 2019 yili atmosferik CO; konsantrasyonlarinin
son 2 milyon yilda oldugundan daha yiiksek bir degerde
oldugunu gostermektedir [4]. Bu nedenle fosil yakit
kokenli enerji kaynaklari kullanimi smirlandirilarak
onlem planlar1 yapilmalidir. Konuya iliskin 2013 yilina
kadar ulasilabilen tiim ulusal ve uluslararasi literatiir
baz1 calismalarda 6zetlenmistir [8, 9, 10, 11]. Daha fazla
detay icin bu galigsmalara bakilabilir. Sera gazi emisyon
diizeyleri acisindan Tirkiye kiiresel egilimleri yansitan
verilere sahiptir. TUIK 2023 Sera Gazi Emisyon
Envanteri Raporu; Tiirkiye’nin 2021 yilindaki toplam
sera gazi emisyonunun 564.4 mt CO; esdegeri oldugunu
belirtmistir. Buna goére, 2020 yilinda 524.00 mt CO;
esdegeri olan sera gazi emisyonlar1 2021 yilinda bir
onceki yila gore ylizde 7.7 artig gostermistir [12].
Atmosferde  yiikselis  egiliminde olan  karbon
emisyonunun son 20 yilda kiiresel boyuttaki degisimini
gosteren grafik Sekil 1°de verilmigtir [13].
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Sekil 1. Diinya 2000-2020 sera gazi emisyon miktarlar1
(kt CO; esdegeri)

Son yillarda, iklim degisikligi problemi, atmosfere ve
yeryliziine olan potansiyel ciddi etkileri sebebiyle,
hayatin farkli alanlarindaki insanlar arasinda uluslararasi
diizeyde tartisilan bir konu haline gelmistir [8]. Kiiresel
1sinma ve iklim degisikligi 6rnegine az rastlanir bigimde
hem sosyal hem doga bilimleri uzmanlarinin
caligmalarin1 gerekli kilan disiplinleraras1 bir nitelik
tasimaktadir. Insan kaynakli iklim degisikligi, nedenleri
ve sonuglarina bakildiginda en basit insan kaynakli
faaliyetleri ilgilendirirken; sorunun anlagilmasi, gerekli
Ol¢iimlerin yapilmasi ve etkilerin tahmin edilebilmesi
i¢in ise ileri teknoloji ve karmagik bilimsel galigmalara
ihtiya¢ duyulmaktadir [14]. Kiiresellesme siireci ile
birlikte ulusal devletler ¢evre sorunlar1 konusunda bir
araya gelmis, kiiresel ¢dziim Onerileri olusturmus ve
uluslararasi kurallar konulmasini saglamistir [15]. Bu
farkindalik neticesinde 6ncelikle 1992 yilinda Birlesmis
Milletler Iklim Degisikligi Cerceve Sozlesmesi
imzalanmistir. Cevre sorunlari igin kilometre tast olarak
kabul edilen bu sozlesmenin amaci, karbondioksit ve
sera etkisine neden olan diger gaz emisyonlarint 2000
yilina kadar, 1990 yili seviyelerine indirmektir.
Sozlesme sera etkisini azaltabilmek igin yalnizca
goniillii hedefler belirlemistir. Iklim degisikligi ile
miicadelede 1997 yilinda imzalanan Kyoto Protokolii,
BMIDCS’nden  farkli olarak baglayici  hedefler
igermesinden Otiirii hem bir ‘ilk’, hem de ¢ok dnemli bir
adim olarak nitelendirilmektedir [16].

Kyoto Protokolii, iilkelerin emisyonlarini belirli bir
zaman dilimi iginde smirlamay1 amaglayan en onemli
anlagma olarak gosterilebilir [1]. Protokol iki donemden
olusmaktadir. I. Taahhiit Dénemi 2008-2012 yillarim
kapsarken, II. Taahhiit Ddnemi 2013-2020 yillar
arasinda kalan donemdir. Bu iki dénem devletlere farkli
ylikiimliliikler getirmesi agisindan birbirinden farklidir.
1. Taahhiit Dénemi, Birlesmis Milletler iklim Degisikligi
Cerceve Sozlesmesi’nin Ek-I listesinde yer alan tilkelere
toplam salimlarin1 1990 yili seviyelerine nazaran en az
% 5 oraninda azaltma ylikimliligi getirmektedir [17].
Birlesmis  Milletler Iklim Degisikligi Cerceve
So6zlesmesi Ek I ve Ek II listeleri Tablo 1’ de verilmistir
[18].

Tablo 1. Birlesmis Milletler iklim Degisikligi Cergeve

S6zlesmesi Ek I v

e Ek II listesi

Ek-I Ulkeleri (40+AB)
Sanayilesmis Ulkeler
(26+AB)+ PEGSU (14)

Ek-11 Ulkeleri
(23+AB)

Sanayilesmis Ulkeler:
Almanya, ABD, AB,
Avustralya, Avusturya,
Belgika, Danimarka,
Finlandiya, Fransa,
Ingiltere, Hollanda, irlanda,
Ispanya, Isveg, Isvicre,
Italya, izlanda, Japonya,
Kanada, Lihtengtayn,
Liiksemburg, Monako,
Norveg, Portekiz, Tiirkiye,
Yeni Zelanda, Yunanistan.

Pazar Ekonomisine Gecis
Siirecinde Olan
Ulkeler(PEGSU):

Beyaz Rusya, Bulgaristan,
Cek Cumbhuriyeti, Estonya,
Letonya, Litvanya, Rusya,
Macaristan, Polonya,
Romanya, Slovakya,
Slovenya, Ukrayna,
Hirvatistan

Sanayilesmis
Ulkeler:

Almanya, ABD, AB,
Avustralya,
Avusturya, Belgika,
Danimarka,
Finlandiya, Fransa,
Ingiltere, Hollanda,
Irlanda, Ispanya,
Isvec, Isvicre, Italya,
Izlanda, Japonya,
Kanada,
Liiksemburg,
Norveg, Portekiz,
Yeni Zelanda,
Yunanistan.

2013-2020’yi kapsayan II.
Taahhiit doneminden farkli

Taahhiit donemi ise 1.
olarak Ek-B listesinde

bulunan taraflara emisyonlarmi 2020 yilinda, 1990 baz

yilina goére en az % 18

azaltmast yukimliligi

getirmistir [17]. Ek-B listesinde bulunan iilkeler Sekil

2’de verilmistir [18].

Arjantin
Brezilya
/ S.Arabistan
/  Hindistan
{" Endonezya
G.Afrika

G20

.Kore
Meksika

Avustralya
Almanya

Ingiltere Fi

Avustralya

italya, Fransa Dorimakn

Hollanda
irlanda, Norveg
Ispanya, Yunanistan
Isveg, Isvigre, Portekiz
Izlanda, Y.Zelanda
Liksemburg

Belgika

Cek
umhuriyeti
Macaristan

nlandiya
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Sekil 2. Ulke pozisyonlar1

Sekil 2’de gorildiigii gibi Tirkiye iklim degisikligi
miizakereleri kapsaminda diinyada tek olma 6zelligine
sahip bir Ek-1 iilkesidir. 2001 yilinda gergeklestirilen 7.
Taraflar Konferansi’nda (COP7), BMIDCS altinda
Tiirkiye’ye iliskin olarak; Ek-I listesinde yer alan diger
taraflardan farkli bir konumda olmasi nedeniyle
Tiirkiye’ nin 6zel kosullarinin taninmasi, isminin Ek-I’de
kalmasi ve Ek-1I"den silinmesi yoniinde karar alinmistir.
Dolayistyla Tiirkiye Kyoto Protokoliine taraf ancak Ek-
B dis1 bir iilkedir. Yani Tiirkiye’nin herhangi bir salim
siirlandirma ve azaltim taahhiidii bulunmamaktadir.
Tiirkiye ayn1 zamanda OECD ve G20 fiyesidir. Ayrica
AB iiyeligine de aday bir iilkedir [18].

Tiirkiye kiiresel sorunla miicadelede ¢6ziim odakli
anlayis ile hareket etmis ve Paris Antlagmasinin
kabuliinden 6nce Eyliil 2015°te kesin katkilar i¢in ulusal
niyet beyanint (INDC) sunarak sera gazi emisyonlarint
referans senaryoya gore (1990 baz yilima gore), 2030
yilina kadar %21 azaltacagini belirtmistir. Tiirkiye’nin
niyet bildirimleri senaryosu Sekil 3’de goriildiigii gibidir
ve tahmin edilen emisyon miktar1 Tirkiye’nin niyet
bildirimi ile 929 Mt olarak dngoriilmiistiir [19].

Toplam Sera Gazi Emisyonlar (Milyon Ton CO,e)
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Sekil 3. Tiirkiye’nin iklim Degisikligiyle Miicadele Igin
Ulusal Katki Niyeti Bildirimleri Senaryosu

Tirkiye’nin iklim degisikligi kapsamindaki ulusal
vizyonu ise; iklim degisikligi politikalar1 ile kalkinma

politikalarin1  entegre ederek, enerji verimliligini
yayginlastirmak, temiz ve yenilenebilir enerji
kaynaklarini kullanmak, iklim degisikligiyle

miicadeleye aktif katilarak tiim vatandaslarina diisiik
karbon yogunlugu ile yiiksek yasam kalitesi sunabilen
bir tilke olmaktir [13].

Diinyada iklim degisikliginden en c¢ok etkilenecek
bolgeler arasinda gosterilen Akdeniz havzasinda yer alan
Tiirkiye de iklim degisikliginden etkilenecek risk grubu
iilkeler arasinda gosterilmektedir. Jeopolitik konumu
itibariyle Avrupa ile Asya’y1 birbirine baglayan Tiirkiye,
hizli biliyliyen ve gelisimine devam eden iilkelerden

%21
246 Mt)

biridir. Bu durum Tiirkiye’nin enerji ihtiyacinin giderek
artmasina sebep olmaktadir. Ham petrol ve dogal gaz
gibi fosil yakitlar1 ana enerji kaynagi olarak kullanan
Tiirkiye neden oldugu karbon salimi ile ¢evre kalitesini
diisiirmektedir. Iklimde meydana gelecek degisiklikler
sonucunda, Tirkiye’de ekosistemlerde bozulmalar, su
kaynaklar1 azalmasi, kuraklik, c¢ollesme, erozyon ve
tarimsal  {retkenlikte  degisiklikler —gibi  birgok
olumsuzluklar yasanacagi tahmin edilmektedir [13].
Biitin bu etkilerin yanisira meydana gelen 1s1
dalgalanmalarina bagli olarak Tiirkiye’de bulasict
hastaliklar ~ve  Olimlerde de artis olacagl
ongoriilmektedir [20].

Bu caligmada iklim degisikliginden en ¢ok etkilenecek
bolgeler arasinda bulunan Tirkiye nin, uluslararasi
diizeyde miicadele arayislarindan 6nemli bir ‘ilk adim’
olarak nitelendirilen Kyoto Protokolii dncesi ve sonrast
durumu degerlendirilmistir. Ardindan Tiirkiye’ nin
gelecekteki sera gazi emisyon degerleri literatiirde de sik
kullanilan zaman serisi yOntemleri ile (Lineer
Regresyon, ARIMA, YSA) tahmin edilmeye
calistlmigtir. Literatiire bakildiginda Tirkiye’nin iklim
degisikligi ile miicadelesi konusunda ve gelecekteki sera
gaz1 emisyonlarinin tahmininde ¢aligma sayisi oldukga
az ve olanlar da benzer niteliktedir. Bu ¢alismalardan
asagida 6zetle bahsedilmistir.

Literatiirde Tirkiye’nin uluslararasi iklim degisikligi
anlagsmalarma olan tutumu ve Kyoto Protokolii’niin
Tiirkiye’ye olan etkilerini inceleyen ¢aligmalar
mevcuttur. Karakaya vd. (2003)’te, Tiirkiye acisindan
Kyoto Protokolii’'nii degerlendirmis ve Tiirkiye’ nin
1973-1999 doéneminde CO> emisyonuna kaynaklik eden
faktorler ve bu faktorlerin etkilerini Ayrigtirma Y ontemi
(Decomposition Method) ile analiz etmistir. Bu analiz,
iklim degisikligini o6nlemeye yonelik uluslararasi
adimlarin yan1 sira Tirkiye’nin - konumunu da
incelemeyi amaglamistir [21]. Ayhan (2010) ise,
calismasinda enerji, ¢evre ve sirdiiriilebilir kalkinma
kapsaminda kiiresel iklim degisikligi sorununu ele
almakta ve Tiirkiye’nin Kyoto Protokolii’ne yonelik
analizini yapmaktadir [22]. Hocaoglu (2011)’de, Avrupa
Birligi’nin iklim degisikligi politikalarini ve Tiirkiye’ nin
bu politikalara uyumunu incelemektedir [23]. Selguk
(2023) aymi sekilde, wuluslararasi iklim degisimi
anlagmalarmin  igerikleri, gelisim siirecleri ve
Tiirkiye’nin bu anlagmalara olan tutumu ile ilgili bilgiler
vermistir. Uluslararasi iklim degisikligi
anlagmalarindaki sorunlarin asilabilmesi igin
anlagmalarin hazirlik donemlerinde, iklim
degisikliginden daha fazla etkilenen {ilkelerin diger
iilkelere oranla daha ¢ok s6z sahibi olmasi Onerisinde
bulunmustur [24]. Atamer (2008)’de, Tirkiye’de iklim
degisikligi politikalarmin mevcut durumunu
degerlendirmigtir. Calismada Tiirkiye’nin sera gazi
emisyonlari, iklim degisikligi riskleri ve bu konudaki
politika ¢ergevesi incelenmistir. Tirkiye’nin iklim
degisikligi politikalarin1 gelistirmek igin Oneriler ve
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eylem planlar1 sunulmus, bu planlarin sera gazi azaltima,
enerji verimliligi, siirdiiriilebilir enerji kaynaklar1
kullanimi gibi 6nemli alanlar1 igermesi gerektigine
dikkat ¢ekmistir [25].

Literatiirde 6zellikle Tiirkiye’nin goniillii karbon ticareti
ile ilgili ¢aligmalar dikkat ¢ekmektedir. Tagdan (2008),
Tiirkiye’'nin ~ diisik  karbon ekonomisine  gecis
stirecindeki finansman kaynaklarim1 ve bu siirecte
goniillii salim ticaretinin roliini ele almis, ayrica 2012
sonrasi donemde gelismekte olan {ilkelerin emisyon
azalimia katkida bulunmasi gerektigini vurgulamistir
[26]. Cetinkaya ve Sokulgan (2009) ve Celikkol ve
Ozkan (2011)’de, karbon piyasalari Tiirkiye agisindan
incelemis, Kyoto Protokoli’niin karbon emisyon
piyasasi lizerindeki etkilerini ele almis ve karbon ticareti
hakkinda bilgi vererek hem genel hem de Tirkiye
acisindan farkindalik yaratmay: amacglamiglardir [27,
28]. Yalcin (2010) ve Bayrak (2012)’de, diisiik karbon
ekonomisinin siirdiiriilebilir kalkinma i¢in neden dnemli
oldugunu irdelemis ve Tiirkiye’nin diisiik karbon

ekonomisine yonelik politika ve uygulamalarini
inceleyerek, siirdiiriilebilir  kalkinma  hedeflerine
ulasmak icin atilmasi gereken adimlar1

degerlendirmislerdir [29, 30]. Konak (2011)’de, Kyoto
Protokolii Esneklik Mekanizmalarini (Emisyon Ticareti
ve Temiz Kalkinma Mekanizmasi) elestirel olarak analiz
etmis, Kyoto Protokolii ve goniillii karbon piyasasi
acisindan Tirkiye’nin durumunu gézden gegirerek bazi
elestirilerde bulunmustur [31]. Binboga (2014)’de,
Tiirkiye’'nin Kyoto Protokolii’ne katilmama kararinin,
Tiirk sirketlerinin rekabet avantajini olumsuz etkileyip
etkilemedigini degerlendirmeyi amaclamistir. Ayni
zamanda kiiresel 1sinmayr odaga alan sirketlerin
stratejilerini inceleyerek  Tiirkiye’nin ~ karbon
piyasalarina katilmasimnin avantajli ve dezavantajli
durumlarini ele almigtir [32].

Gelecekteki sera gazi emisyon oranlariin tahmin
edilmesi amaciyla literatiirde farkli yontemlerle yapilan
birgok ¢alisma mevcuttur. Pabugcu ve Bayramoglu
(2017)’de, Tiirkiye ve 28 AB iilkesinin 2020-2030 yillart
arasinda gerceklesecek sera gazi emisyonu degerlerini
Yapay Sinir Aglar1 metodunu kullanarak tahmin etmeye
calismiglardir. Gayri safi milli hasila, niifus, enerji
iiretim ve tiiketimi, ulasimdan kaynakli sera gazi salim
degerleri gibi degiskenlerin de yer aldigi ¢alisma 2030
yilt emisyon degerini 1244,13 mt olarak tahmin etmistir.
Bu deger 2030 yili emisyonunun Paris Iklim
Soézlesmesinde taahiit edilen emisyon miktarmin (929 mt
CO; esdegeri) Ttuzerinde olacagmi Ongoérmektedir.
Calisma sonucunda yazarlar Tirkiye’nin yenilenebilir
enerji kullanimmma gegmesini ve enerji verimliligini
arttirmasint 6nermiglerdir [33]. Rezaei ve arkadaslart da
Norveg, Danimarka, Isve¢ ve Finlandiya olmak iizere
dort iskandinav iilkesinin 1999-2016 yillar1 degerlerini
baz alarak Yapay Sinir Aglari metodu ile karbon
emisyon tahminlerini yapmaya ¢alisgmislardir. Caligma
sonucunda tahminlerin gergeklere ¢ok yakin oldugu ve

girdi olarak kullanilan GSYH, birincil enerji tiiketimi ve
kullanilan yakit tiirleri gibi degiskenlerin Iskandinav
iilkeleri emisyon degeri tahmininde etkili oldugu
belirtilmigtir  [34]. Hamzagebi ve Karakurt ise
Tiirkiye’nin 1965-2012 degerlerinden yola ¢ikarak gri
tahmin yontemini kullanarak 2025 yili enerjiye bagh
CO; emisyon degerlerini tahmin etmeye calismislardir.
Sonug olarak 2025 yili atmosfere salinan CO, miktarini
496,404 mt olarak tahmin etmislerdir ve gri tahmin
yonteminin COzemisyonu tahmininde kullanilabilecegi
kanisina varmiglardir [35]. Mercan (2016)’da, zaman
serisi analizi kullanmis ve Tiirkiye’nin 1990-2013 yillar1
gerceklegsen sera gazi emisyon degerlerinden yola
cikarak, 2030 yilina kadar olan sera gazi tahminlerini
yapmugtir [36]. Aynmi sekilde Shaik ve arkadaglari da
1990-2013 yillar arasindaki verileri baz alarak 2030 yil1
icin enerji iretim tahminini ARIMA modeli ile
yapmuslardir. Ayrica ¢alismada yenilenebilir enerji
gelisim plani, hitkiimet plan1 ve mevcut durumun devami
seklinde ii¢ senaryo kurulmus ve her bir senaryo i¢in ayr1
ayrt 2030 yili su ayak izi ve karbon ayak izi degerleri
tahmin edilmistir. Calisma neticesinde yenilenebilir
enerji plani senaryosu diger senaryolara gore daha fazla
dikkate alinmalidir kanisina varilmistir [37]. Wang ve
Ye, 2014-2020 yillar1 i¢in fosil yakit agirlikli enerji
kullaniminin neden oldugu karbon emisyonunu ARIMA
ve dogrusal olmayan gri tahmin ydntemi ile tahmin
etmeye calismislardir. Calisma ekonomik biiyiimenin
hizinin  emisyon {iizerindeki etkilerini gdstermeyi
hedeflemekte ve ¢oziim 6nerileri sunmaktadir [38]. Li ve
arkadaslari, Pekin-Tianjin Hebei bolgesinde fosil yakit
kullanimi1 fazla oldugundan tiim iilkeyi temsilen bu
bolgeyi segerek, Oncelikle gri tahmin yOntemini
kullanmig ve 2017-2030 yillar1 arast karbon emisyon
tahmini yapmiglardir. Daha sonra hibrit bir model olan
SVM-ELM yoéntemi ile tahminler yapmis ve her iki
yontemi karsilastirmislardir. Neticede tahmin sonuglart
2027 yilindan sonra bdlgedeki karbon emisyonunun 97
mt’a ulagsacagimi gostermistir. Bu nedenle yazarlar
hilkiimetin temiz enerjiye tesvik icin politikalar
gelistirmesi gerektigini belirtmislerdir [39]. Pao ve
arkadaslar1 da Cin Halk Cumhuriyeti 1980-2009 yillart
arasindaki gerceklesen karbon emisyon degerlerini
kullanarak, ARIMA, GM (1, 1) ve NGBM-OP modelleri
ile  2009-2020 yillar1  emisyon tahminlerinde
bulunmuslardir. Modeller arasinda en basarili NGBM-
OP  bulunmustur [40]. Hertwich ve Peters
arastirmalarint  daha kiiresel boyutta yapmislardir.
Diinyay1 14 bolgeye ayirmis ve 73 ulusun karbon ayak
izi ve CO; ile diger sera gazlar1 emisyonlari tahmini
yaptlmaya calisilmigtir. Caligma sonucunda tiiketim
harcamalar1 ile CO. emisyonlar1 arasinda giiclii bir
korelasyon oldugu ve zengin flilkelerde fakir iilkelere
oranla sera gazi saliniminin daha diisiik oldugu yazarlar
tarafindan belirtilmistir [41]. Kunda ve Phiri (2017), veri
madenciligi tekniklerini kullanarak Zambiya’nin karbon
emisyon oranmni tahmin etmeye caligmiglardir.
Calismalarinda 1971-2014 yillar1 aras1 sektdrlerden
kaynaklanan emisyon oranlarmi belirlemis ve 2017-
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2021 yillar1 i¢in tahmin yapilmistir. Sonug¢ olarak
Zambiya’da en fazla karbon salinimi yapan sektoriin
ulagim sektori oldugu kanisina varilmis ve bu anlamda
¢Oziim onerileri sunulmustur [42].

2. MATERYAL VE YONTEM (Materials and
Methods)

Bu calismada Kyoto Protokolii’niin Tiirkiye’ye olan
etkilerini arastirma hedefi dogrultusunda Tiirkiye’ye ait
1990-2020 yillar1 arasindaki sera gazi ve CO2
emisyonlar1 degerlerine IGES (Institute of Global
Environmental  Strategies) Sera Gazi (GHG)
Emisyonlar1 veri tabanindan ulagilmistir. Bu veri tabant
Ek I iilkeleri tarafindan iki y1lda bir rapor edilen sera gazi
ve CO; emisyonlarini sunmaktadir. Veri tabanindan
ulagilan bilgiler dogrultusunda oncelikle Tiirkiye’ nin
sera gazi endeks degeri hesaplanmistir. Bu amacla 1990
yilinin emisyon degeri, endeks degeri olarak kabul
edilmistir (100). Sonraki yillardaki emisyonlar, bu baz
yil degerine gore hesaplanmistir. Endeks sonuglari,
emisyonlarin 1990 yilina gore artis veya azaligini
gostermektedir. Endeks degeri 1004in altinda ise
emisyonlar azalmig, 100Un {Ustiinde ise artmistir
seklinde yorumlanmustir.

Ikinci asamada Tiirkiye nin Kyoto Protokolii hedeflerine
ulasma durumu I. Taahhiit donemi (2008-2012) ve II.
Taahhiit donemi (2013-2020) i¢in ger¢eklesen emisyon

degerleri ile 1990 baz yili emisyon degeri
kargilagtirtlmistir ve grafiklendirilmistir.
Glinlimiize kadar gerceklesen emisyonlarin

degerlendirilmesinin ardindan Tirkiye’nin 2021-2050
yillar1 arasinda gergeklesebilecek sera gazi emisyon
degerleri ti¢ farkli zaman serisi modeli kullanilarak
tahmin edilmeye caligilmustir.

2.1. Tahmin Modelleri:

Literatiirde ge¢mis donemlerdeki veri parametrelerini
kullanarak gelecege yonelik tahminlerde bulunmaya
calisan pek cok zaman serisi modeli bulunmaktadir.
ARIMA bu modeller arasinda en ¢ok kullanilan
modellerdendir. Metot zaman serisini olusturan degerler
arasinda dogrusal bir iliski oldugunu varsayar ve bu
iliskiyi modeller. ARIMA duragan halde olan veya
cesitli yontemlerle duragan hale getirilebilen zaman
serilerine basariyla uygulanabilen bir yontemdir.
Uygulamada ise bir¢ok zaman serisi dogrusal olmayan
iliski igermektedir. Yapay Sinir Aglari (YSA) yapist
geregi hem dogrusal hem de dogrusal olmayan iliskileri
modelleyebilen bir ydntem oldugundan son yillarda
zaman serisi analizlerinde alternatif bir yontem olarak
kullanilmaktadir. Bu modelin en Onemli getirisi,
fonksiyonel yapmin tam olarak tespit edilemedigi
durumlarda bir¢ok degisik formdaki fonsiyonel yapilari
basariyla modelleyebilmesidir. Uygulamada kullanilan

zaman serisi verilerindeki iligkinin dogrusal ya da
dogrusal olmamas1 konusunda kesin bir kantya varmak
giictlir [43]. Bu yiizden farkli modeller kullanilarak
analizler yapilmast ve bunlarin sonucunda yapilan
iyilestirme ve gelistirmeler ile daha iyi tahminler
yakalanabilir.

Bu caligmada  Lineer = Regresyon, = ARIMA
(OtoRegressive Integrated Moving Average) ve Yapay
Sinir Aglar1 (YSA) modelleri, zaman serisi verilerini
analiz etmek ve gelecekteki degerleri tahmin etmek icin
kullanilan istatistiksel yontemlerdir.

2.1.1. Lineer Regresyon:

Zaman serisi analizinde lineer regresyon, zaman serisi
verilerini agiklamak ve gelecekteki degerleri tahmin
etmek icin kullanilir. Zaman serisi analizinde lineer
regresyon asagidaki adimlart igerir:

* Bagimli degisken ile bagimsiz degisken arasindaki
iligkinin belirlenmesi,

* Regresyon modelinin kurulmasi ki bu model bagimlt
degiskenin zaman i¢indeki degisimini agiklamalidir,
*Modelin  uygunlugunun  degerlendirilmesi  ve
gelecekteki degerlerin tahmin edilmesi.

Lineer regresyon, zaman serisi verilerinin zaman
icindeki degisimini dogru bir sekilde agiklayabilir, ancak
model, verilerin gergek diinyada nasil davrandigini
yeterince yakalamayabilir.

2.1.2. ARIMA Modeli:

ARIMA, zaman serisi verilerini modellemek ve tahmin
etmek icin oldukca yaygin olarak kullanilan istatistiksel
bir yontemdir. ARIMA, AutoRegressive Integrated
Moving Average'in kisaltmasidir.

ARIMA asagidaki bilesenleri igerir:

* AR (AutoRegressive): Bu bilesen, ge¢mis zaman
noktalarindaki degerlerin bugiinkii degeri iizerindeki
etkilerini modellemek i¢in kullanilir. ARIMA modeli, bu
bileseni igerir ve "p" parametresi ile belirler.

* I (Integrated): Bu bilesen, zaman serisinin duragan hale
getirilmesi icin gereken fark alma iglemidir. ARIMA
modeli, bu bileseni igerir ve "d" parametresi ile belirler.

* MA (Moving Average): Bu bilesen, gecmis hatalarin
bugiinkii degeri iizerindeki etkilerini modellemek igin

kullanilir. ARIMA modeli, bu bileseni igerir ve "q
parametresi ile belirler.

ARIMA modeli, bir zaman serisinin karmagikligini ve
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zaman ig¢indeki degisiklikleri yakalamak i¢in oldukga
esnek bir modeldir. Uygun ARIMA modeli segildiginde,
verilerin gelecekteki degerlerini tahmin etmek igin
kullanilabilir.

2.1.3. Yapay Sinir Aglar1 (YSA)

Yapay sinir aglarmin temel gorevi drnek veri setindeki
yaptyl Ogrenmesi ve bu cikarimdan yola ¢ikarak
genellestirmeler yaparak istenilen gorevi yerine
getirmesidir [44]. Yapay bir sinir agi, karar vermeyi
islemek i¢in girdi katmanlarini, gizli sinir katmanlarini
ve ¢ikis sinir katmanlarmi igerir. Agda noron, ¢iktt
bilgilerini sonraki katmana gondermeden Once bir
girdiyi degistiren temel yapidir. Noral baglantilarin
mimarisi, dogrusal olmayan matematiksel islemlerdir ve
noral katmanlar arasindaki etkilesimler karmasik ve
dogrusal olmayan davraniglarla sonuglanir. Bazi
acilardan insan beyninin sinirsel aktivitesine benzerler,
ancak egitimlerinde, davraniglarinda ve kapasitelerinde
farkliliklar vardir [45].

Bu c¢aligmada modelin tasarimi ve egitimi asamalari
asagida adim adim verilmistir.

» Veri Hazirhg:: 11k adim, veri setini modelin egitimi icin
uygun hale getirmektir. Bu, eksik verilerin doldurulmast,
verilerin normallestirilmesi ve gerekirse Oznitelik
miihendisligi (feature engineering) yapilmasini igerir.

» Model Mimarisi: YSA modeli, genellikle birden fazla
gizli katmanina sahip olabilir. Her katmandaki ndron
sayis1 ve katman sayisi, modelin karmagsikligini belirler.

* Egitim: Model, ge¢mis verilere (1990-2020) dayanarak
egitilir. Bu siiregte, modelin agirliklar1 gercek verilerle
en iyl uyumu saglayacak sekilde ayarlanir.

* Optimizasyon ve Kayip Fonksiyonu: Modelin egitimi
sirasinda, genellikle geri yayilim (backpropagation) ve
gradyan diisiisii (gradient descent) gibi yontemler
kullanilir. Modelin performansi, bir kayip fonksiyonu
(6rnegin, ortalama karesel hata) ile degerlendirilir.

* Dogrulama ve Ayarlamalar: Modelin genellestirme
kapasitesini degerlendirmek i¢in dogrulama veri seti
kullanilir.  Gerekirse modelin  hiperparametreleri
(6rnegin, 6grenme hizi, katman sayisi) ayarlanir.

* Model egitimi tamamlandiktan sonra, 2021-2050 y1llart
icin tahminler yapilir. Bu tahminler, modelin 6grendigi
kaliplar1 ve iliskileri kullanarak gelecekteki degerleri
tahmin etmesine dayanir.

2.2. Veri Analizi: Verilerin analizi, Python ve SPSS
programlari  kullanilarak  gergeklestirilmistir.  Bu
analizler, verilerin istatistiksel olarak incelenmesine ve
sonuclarin ¢ikarilmasina yardimci olmustur.

3. ARASTIRMA BULGULARI ve TARTISMA
(Research Findings and Discussion)

3.1. Tiirkiye Sera Gaz1 Degisim Endeksi ve Kyoto
Hedefleri

Calismada Tiirkiye’de  1990-2020 yillar1 arasinda
gerceklesen sera gazi emisyonlart degisim endeksleri
yiizde cinsinden hesaplanmis ve 1990 yili baz degeri ile
1. dénem (2008-2012) ile 2. donem (2013-2020)
gerceklesen ortalama endeks degerleri hesaplanarak
grafiklendirilmis ve Sekil 4’te sunulmustur.

Turkiye Sera Gazi Degisim Endeksi ve Kyoto Hedefleri
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Sekil 4’te kirik ¢izgi yillara gore sera gazi degisim
endeksini gdstermektedir. Kirmizi renkteki siirekli yatay
cizgi 1990 yili baz degerini gostermektedir. Kirmizi
renkteki kesikli c¢izgiler ise her iki donem igin
gerceklesen emisyonlart gostermektedir. 1990 yili,
Tiirkiye i¢in belirlenen baz dénemdir. Bu yil i¢in sera
gaz1 emisyon degeri sembolik bir deger olarak
kullanilmak iizere yiizde bazinda 100 birim olarak kabul
edilmistir.

2008-2012 yillart arasinda, Tirkiye’nin 1. ddnem
ortalama emisyon degeri, 100 birime kiyasla artis
gostermis ve 1. donem gerceklesen degisim oranit %187
olarak hesaplanmistir. Bu donemde, 1990 baz yili
emisyon degerine gore %87' lik bir artig yasanmustir.
Tiirkiye icin belirlenen Kyoto Protokolii hedefi acgikga
belirtilmemis olsa da, eger bir azaltma hedefi varsa, bu
artig hedefin karsilanmadigini gostermektedir.

2013-2020 yillar1 arasinda, Tirkiye’nin 2. dénem
ortalama emisyon degeri 100 birime kiyasla bu donem
de artig gdstermis ve 2. donem gerceklesen degisim orani
%225 olarak hesaplanmistir. Bu dénemde de, 1990 baz

yili emisyon degerine gore %1251k bir artis
yasanmugtir. Tirkiye bu nedenle 2. donem de
emisyonunu azaltma hedefine ulasamamis
goriinmektedir.
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Gergeklesen emisyon endeksleri her iki dénem igin
100’1 iistiinde kalmaktadir. Bu durum, Tiirkiye’ nin her
iki donemde de emisyonlarinda artis yasadigi ve Kyoto
Protokolii'niin ~ Ongdrdiigli  azaltma  hedeflerine
ulagamadig1 seklinde yorumlanabilir.

Sekil 5’e gore Tiirkiye nin baz donem sera gazi emisyon
degeri 219.720 ton (CO- esdegeri) olarak kaydedilmistir.
Kyoto Protokolii'niin I. dénemi olan 2008-2012 yillar
arasindaki ortalama emisyon degeri ise 411.634 ton
olarak hesaplanmistir. Bu, 1990 baz yilina gore yaklagik
%87' ik bir artis anlamina gelir. Bu nedenle Tiirkiye’nin
|. donem sonucu "Basarisiz" olarak degerlendirilmistir.
Kyoto Protokolii'niin II. dénemi olan 2013-2020 yillar
arasindaki ortalama emisyon degeri ise 494.870 ton
olarak hesaplanmistir. Bu deger de yine %125°lik bir
artisa isaret etmektedir. Sonu¢ olarak Tiirkiye nin
emisyonunu azaltma hedefinden II. dénem de
uzaklastigit ve bu donem sonucunun da “Basarisiz”
oldugu seklinde yorumlanabilir. Bu verilere dayanarak,
Tiirkiye’'nin 1990'dan 2020'ye kadar olan donemde
Kyoto Protokolii kapsaminda belirlenen somut bir hedefi
olmasa da azaltma hedeflerine ulasamadig1 s6ylenebilir.
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Sekil 5. Tiirkiye Kyoto Protokolii hedef emisyonlari ile
gerceklesen emisyonlarin karsilastirilmast

3.2. Tiirkiye’nin Gelecekteki Sera Gazi Emisyon
Degerlerinin Lineer Regresyon, ARIMA ve YSA ile
Tahmini

Bu caligmada Tiirkiye’nin 2020 yilindan 2050 yilina
kadar gerceklesecek sera gazi emisyon degerleri li¢
farkli zaman serisi metodu ile tahmin edilmeye
calisilmistir ve tahmin sonuglar Sekil 6’da sunulmustur.
Sekilde oncelikle Tiirkiye’'nin 1990'dan 2020'ye kadar
olan sera gaz1 emisyon degerlerindeki degisimi
gosterilmis ve 2050 yili i¢in ¢ farkli yontem (Lineer
Regresyon, ARIMA ve Yapay Sinir Aglar1) kullanilarak
yapilan tahmin sonuglar1 grafiklendirilmistir.

Regresyon Tahmini emisyonda diger iki yonteme oranla
¢ok daha yiiksek oranda artig tahmin etmistir. ARIMA

tahmini emisyonun bir miktar yiikselecegini fakat
yiikselmenin artarak devam edecegini gosterirken, YSA
baslangicta emisyonlar1 6nceki yillarin ortalamasi bir
deger almig fakat devaminda diger yontemler gibi
yiikselme Ongérmiistiir. Fakat {i¢ yontemde de
emisyonlarin bagladiklari noktaya kiyasla genel olarak
art1s egiliminde oldugu gézlenmistir. Ug tahmin yontemi
kiyaslandiginda  hassasiyet anlaminda ~ ARIMA
modelinin daha hassas davrandigi sdylenebilir. YSA nin
bu veri seti i¢in ¢ok saglikli sonuglar vermedigi veya
uzun dénem zaman serisi tahminlerinde kullanima ¢ok
da uygun olmadig1 yorumu yapilabilir. Literatiirde bu
yontem kullanilarak yapilan kisa donem gelecek
tahminleri basarili olmustur [33, 34]. Bu c¢aligmada
YSA’nm baslangi¢ noktasinda hata vermesinden yola
cikilarak uzun dénem gelecek tahminleri i¢in kullanima
¢ok uygun olmadigi seklinde yorumlanmistir. Lineer
regresyon ise daha c¢ok gegmis verilerin gidisatini
gostererek tahminlerde bulundugu icin g¢ok hassas
sonuglar elde edilemeyecegi diislinlilmiigtiir. Literatiirde
de sikca kullanilan ARIMA modelinde iyilestirmeler ve
gelistirmeler yapilarak sera gazi emisyon tahmininde
daha yakin sonuglar elde edilebilecegi kanisina
varilmistir. Yapilacak ¢aligmalarda, daha farkli bagimsiz
degiskenler kullanilarak, degisken sayilari arttirilarak
veya farkli tahmin modelleri ile ¢aligilarak bu ¢aligmada
yapilan tahmin modelleri ile karsilastirmalar yapilabilir.

Tiirkive Sera Gazi Emisyon Degerleri (1990-2050)
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Sekil 6. Tiirkiye gerceklesen (1990-2020) ve tahmini
(2020-2050) sera gazi emisyon degerleri

Tablo 2°de 1990-2020 yillar1 Tiirkiye ig¢in IGES veri
tabanindan alinan, sera gazi gerceklesen emisyon
degerleri verilmistir [46]. 1990 yili emisyon degeri
219720.00 ton iken 2020 y1l1 emisyon degeri 523897.19
tondur. Bu, 30 yillik siiregte %138.4liik bir artisa isaret
etmektedir.

Tablo 2. 1990-2020 yillar1 Tirkiye sera gazi
gergeklesen emisyon degerleri (CO» esdegeri)

Yil Sera Gazi1 Emisyonu
(CO2 esdegeri)
1990 219720
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1991 227105
1992 233313
1993 240636
1994 234611
1995 248561
1996 267662
1997 278883
1998 280438
1999 277880
2000 299010
2001 279805
2002 285699
2003 304854
2004 314475
2005 336986
2006 357962
2007 391260
2008 387868
2009 395127
2010 398676
2011 428492
2012 448006
2013 440049
2014 459366
2015 474470
2016 500752
2017 528312
2018 524039
2019 508078
2020 523897

Tablo 3’de ise 2021-2050 yillar1 aras1 Tiirkiye sera gazi
emisyonu tahmini (Lineer Regresyon, ARIMA, YSA)
sonuglar1 verilmistir. 2050 yili igin elde edilen tahmin
sonuglari;; Regresyon Tahmini’nde: 856713.22 ton,
ARIMA Tahmini’'nde: 53164691 ton ve YSA
Tahmini’nde: 442027.17 ton seklinde elde edilmistir.

Tablo 3. 2021-2050 yillar1 Tiirkiye sera gazi tahmini
(Regresyon, ARIMA, YSA) emisyon degerleri (CO>

esdegeri)
Lineer ARIMA YSA
Regresyon Tahmini Tahmini
Yil Tahmini Emisyon Emisyon
Emisyon Degerleri Degerleri
Degerleri (CO2 (CO2
(CO: esdegeri) esdegeri)
esdegeri)
2021 535278 526810 368908
2022 546362 529499 369090
2023 557446 530243 369273
2024 568530 528792 369455
2025 579614 530516 369638
2026 590698 530915 369820
2027 601782 531191 370003
2028 612866 531399 370185
2029 623950 531283 370367

2030 635034 531476 370550
2031 646118 531537 375660
2032 657202 531568 380463
2033 668286 531605 384932
2034 679370 531599 389188
2035 690454 531621 393253
2036 701538 531630 397153
2037 712622 531634 400908
2038 723706 531640 404534
2039 734790 531640 408047
2040 745874 531643 411461
2041 756958 531644 414786
2042 768042 531645 418033
2043 779126 531646 421210
2044 790209 531646 424325
2045 801293 531646 427384
2046 812377 531647 430393
2047 823461 531647 433358
2048 834545 531647 436282
2049 845629 531647 439171
2050 856713 531647 442027
Artan enerji maliyetleri ve iklim degisikligi,

sanayilesmis ve sanayilesen iilkeleri gelecekteki enerji
kaynaklar1 konusunda zor durumda birakmistir. Bu
durum iilkeleri yenilenebilir enerji kaynaklarindan enerji
dretimi  arayisina  itmistir.  Yenilenebilir  enerji
kullanirminda sadece %l'lik bir artisin, CO;
emisyonlarinda uzun vadede %0,14'liik bir azalmaya yol
actig1 gozlemlenmistir [47]. Uluslararasi Enerji Ajansi
(IEA)’nin 2019 yil1 raporuna gore Tiirkiye yenilenebilir
enerji kapasitesinde biiyliime gostermis ve diinyada 12.
sirada yer almistir. IEA’nin 2021 raporu ise Tiirkiye’nin
yenilenebilir enerji giiclinin son on yilda ii¢ katina
ciktigi ve 2023 yilinda agilacak niikleer enerji ile
yenilenebilir enerji giiciiniin ¢esitlenecegi belirtilmistir.
Son iki rapordan da anlasilacagi tizere Tirkiye’de
yenilenebilir enerji kaynaklarima verilen 6nem ve
yapilan yatirimlar her gecen giin artmaktadir. Iklim
degisikligi ile ulusal miicadelede Oncelikli olarak
hiikiimetin karbon ayak izi yiiksek olan bolgeleri
belirlemesi ve o bolgelere yatirim yapmasi bile biiyiik
oranda emisyonu azaltabilir. Tiirkiye'deki sera gazi
emisyonlarinin ¢ogu, ticari olmayan kriterler altinda
faaliyet gosteren, biiyiik Olciide devlete ait bir sektor
olan elektrik tretim sektdriinden kaynaklanmaktadir
[48]. Bu nedenle, enerji endiistrisine yakit girdisinin
yeniden  diizenlenmesi, Tiirkiye'de sera gaz
emisyonlarini azaltmak igin pek ¢ok firsat sunabilir [14].
Sehir diizeyinde alacagimiz 6nlemlerle ulusal ve hatta
uluslararasi iyilesmenin yolu agilabilir. Kiiresel anlamda
genelde ve ozelde tahribatt minimize edecek 6nlemler
alinmalidir.

Bir¢ok G20 iilkesinde binek otomobiller ve hafif ticari
araglar i¢cin zorunlu CO; azaltma politikalart
uygulanmaktadir. Tirkiye’de de bu anlamda zorunlu
standartlar uygulamaya konmalidir. Bu uygulama ile
karbon emisyonlarinin yillik %4 ila %6 oraninda
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azalacagi tahmin edilmektedir. Ulasim sektorii igin
ayrica hibrit yakit kullanimi, hafif malzeme kulanilmis
lastik tercih edilmesi gibi yontemlerle karbon ayak izini
disiirmeye yonelik onlemler alinmaya galisilmalidir
[49]. Cevre koruma amact giden kuruluslar
(Uluslararast1 Dogay1r Koruma Birligi, Tiirkiye Cevre
Egitim Vakfi, Yesilay, Dogal Hayati Koruma Vakfi,
Greenpeace vb.) ¢evre sorunlarii onleyici ¢alismalart
desteklenmelidir [12]. Buna ragmen trendin artig
yoniinde olmasi Tirkiye’nin geligmekte olan bir iilke
olarak BMIDCS ile Kyoto Protokolii’niin esneklik
mekanizmalarindan yararlanma istegine de baglanabilir.
Bununla birlikte emisyonun azaltilmasi i¢in temiz,
yenilenebilir ve siirdiiriilebilir enerji kaynaklarinin
kullanilmasinda, oncelik verilmesinde ve hatta bu
enerjilerin  tegvik kapsamma alinmasinda yarar
goriilmektedir. Bu nedenle teknik, ekonomik ve
stirdiiriilebilir hidrolik enerji potansiyelinin tamaminin
kullanilmast gerekir. Baraj ve su havzalarinin yutak
gorevi  gormesi  sebebiyle su  kaynaklarimin
degerlendirilmesi ayrica gerekli goriilmektedir. Nitekim
ozellikle son yillarda hidrolik enerjiye ve su
kaynaklarinin  gelistirilmesine ~ yonelik  yapilan
caligmalar etkisini gosterdiginde (bir kag yil siirebilir)
emisyonda ciddi bir azalmanmn olmasi beklenebilir.
Iklim degisikliginden en cok etkilenen dogal kaynaklar
su kaynaklart olmasi nedeniyle Siime ve dig. (2024),
Daneshfaraz ve dig (2022), Abbaszadeh ve dig. (2024),
Norouzi ve dig. (2023), Daneshfaraz ve dig. (2023) gibi
suya ve su kaynaklarma dair deneysel, teorik ve/veya
alan ¢aligmalaria [45, 47, 50, 51, 52] akademik diizeyde
ihtiya¢ duyulmaktadir.

4. SONUCLAR ve DEGERLENDIRME (Results and
Evaluation)

Tiirkiye’nin Kyoto Protokoliiniin her iki déneminde de
sera gazi emisyon verilerinin giderek arttigi yapilan
endeks hesaplarinda agikga  gOrilmiistiir.  Yine
Tiirkiye’nin  2021-2050 yillar1 arasindaki emisyon
degerlerini tahmin etmek i¢in kullanilan RA, YSA ve
ARIMA modelleri emisyonlarin giderek artacagimni
ongormiistiir. Tirkiye 1. donem emisyon azaltim
sorumlulugu zaten bulunmamaktadir. Bu nedenle bu
donemde bir azaltimin olmamas1 beklenen bir durumdur.
Ancak 2. dénem igin yillar i¢inde artan niifusun, buna
bagli olarak enerji talebinin ve sanayi iiretimindeki
artisin sera gazi emisyonunun artmasina neden oldugu
sOylenebilir. Bununla birlikte &zellikle son yillarda
hidrolik enerjiye ve su kaynaklarinin gelistirilmesine
yonelik yapilan ¢aligmalarin etkisini gosterdiginde (bir
kag yil siirebilir) emisyonda ciddi bir azalmanin olmasi
beklenebilir. Tiirkiye’nin gelismekte olan bir iilke
olmasi dolayistyla protokoliin esneklik
mekanizmalarindan yararlanma imkan1 da
bulunmaktadir. Bu imkanin degerlendirilmesinde de
fayda goriilmektedir. Diger taraftan, Tirkiye’nin,
sadece emisyon taahiidii i¢in degil ayni zamanda
strdiirtilebilir kalkinmay1 saglayabilmesi amaciyla da

giines, riizgar, hidrolik, jeotermal ve biokiitle gibi
yenilenebilir enerji kaynaklarina yonelmesi
gerekmektedir. Tiirkiye aslinda son yillarda iklim
degisikligi konusunda ciddi bir ¢aba igine girmis ve
farkindalik olusturmustur. Céziim odakli bu yaklagimla
bircok iilkede oldugu gibi temiz ¢cevre modeli olan yesil
ekonomi ile ilgili ¢aligmalar yapmaktadir.
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Abstract

The Turkish government is trying to justify the construction of numerous dams on the Aras River by citing the
principle of absolute territorial sovereignty, but in general, the principle of a country's absolute sovereignty over
the river has been rejected by international law thinkers and governments. According to these principles, no country
should stop or divert the natural flow of river water that naturally flows from its territory to the territory of another
country, and should not use that river or the normal use of that river in a way that causes damage to the neighboring
country. It is closed in its own land. It seems that international laws and documents based on them oblige
governments to protect their rights in cases that have border waters, and the construction of many dams by the
Turkish government is unjustified. The results show that based on the fair exploitation of border rivers and shared
in international law, solutions and approaches based on the cooperation regime, the ways of fair exploitation of
Avras border river can be operationalized and implemented. Guaranteeing the right to fair use of border and common
rivers in international law includes general and specific guarantees. In international law, rules such as rational and
wise use, fair and reasonable exploitation, and the obligation not to cause serious harm in the use of border and
common rivers, including the Aras River, govern.

Keywords: Border and shared rivers, Fair utilization Iran, Tirkiye , Aras River

1. INTRODUCTION

Water is a very vital substance and limitations of this vital quantity and quality of natural resources are decreasing,
substance affect the capacities of other resources including water disputes between countries have increased in number
food, energy, fish stocks and wildlife. Extraction of other and intensity. Today, international rivers, apart from
resources such as food, minerals and forest products can traditional uses, determining the border line and strategic
also be limited according to the quantity and quality of use, fishing, etc., are used in various ways in agriculture,
water resources. This shows the importance of shared water industry and shipping, which with the advancement of
resources between countries. Since 80 countries have rivers technology, more than every day Before the variety of their
in common with their neighbors and more than 150 big exploitation is increased. Exploitations are often done
rivers cross the territory of several countries and more than without considering the capacity and power of water
half of the world's inhabited areas enjoy the water of these resources, and sometimes effective and appropriate
rivers. On the other hand, with the growth of the world measures for its protection are not thought of. The
population and the industrialization of societies, the geographical diversity of different water regions of the

Musazadeh, M., ORCID: 0000-0003-2812-7460 Turkish Journal of Hydraulics: Fair exploitation of Aras border river from the point of view of
international law, Vol :8 , Number : 1, Page : 32-44, (2024)

19


https://orcid.org/0000-0003-2812-7460

Tiirk Hidrolik Dergisi / Turkish Journal of Hydraulic

world and the multiplicity and variety of polluting sources
have caused the complexity of the problem. Paying
attention to the review of international water rights and
laws related to rivers and common water basins and
providing new and creative solutions for the peaceful
settlement of related disputes, especially in the Middle
East, which is more exposed to the dangers of water
conflicts than other regions. Yes, it is an issue that can
become one of the biggest challenges if it is not given
sufficient attention and precision, and these conflicts can
be one of the potential threats to international peace. Iran's
relations with neighboring countries, including Turkey,
regarding common rivers are based on "agreement”. Iran
has bilateral agreements with its neighbors on most of the
border rivers. including the 1999 treaty with the former
Soviet Union regarding the Aras, Etrak and other 12
common rivers, the 1994 protocol on the Sari Su, Qarasu
rivers with Turkey, the 1999 treaty on the Hirmand River
with Afghanistan, and the 1999 border water agreement
with Irag.

The extent of border rivers in Iran shows the importance of
examining and studying the legal system of border rivers
and especially the importance of examining the legal status
of Aras River due to the decrease in the quantity and quality
of water of this river in recent years as the most important
source of fresh water for residents of Azerbaijan provinces.
The studies conducted show that with the construction of
numerous dams by Turkey on the Aras River as an
international river that passes through different countries
and enters the borders of Iran downstream, it leads to a
decrease in the volume of water received on the one hand.
And receiving water with reduced quality. Out of the total
of 14 dams that Turkey has defined for construction in the
Aras River catchment area, including the Karakot Dam, 6
of them have been used so far. All the dams that have
reached the operational stage are located in Kars province
of Tirkiye. Therefore, this research examines the right to
fair use of border and common rivers in international law,
relying on the case study of Aras River and the construction
of numerous dams by Turkey on it.

Considering the importance and sensitivity of the
discussion of the border river Aras, as well as its
importance at the present time when the country is dealing
with a water shortage crisis, as well as the unwillingness of
the Turkish government to solve the problems related to the
dams created in front of the Aras river, such researches are
conducted. It can help a lot in the direction of identifying
legal, international and domestic problems to solve the
crisis peacefully and through legal approaches, so this
research can be important and necessary for research.
Conducting such issues based on their sensitivity level can
be useful in the field of presenting new legal analyzes

theoretically and practically, and finally considering that
the issue is up-to-date and no research has been done on
this issue yet.

2. MATERIALS and METHODS

In November 2002, the United Nations Committee on
Economic, Social and Cultural Rights issued a non-binding
declaration regarding the right to access water as a human
right: the right to access water is necessary to live in human
dignity and is a necessary condition for the realization
Another is human rights.

This principle was reconfirmed in the third and fourth
World Water Councils in 2003 and 2006, which meant
revoking the conclusion of the second World Water
Summit in La Haye 2000. Finally, the United Nations
declared water and sanitation as human rights on July 28

[1].
2.1. National and international requirements

According to paragraph 17 of the third part of the
international human economic, social and cultural rights
(2002), national human rights requirements are divided into
three categories of requirements for respect, protection and
obligations. In addition to national obligations, there are
international obligations on all countries that are parties to
the agreement.

The committee obliges all the countries that are parties to
the agreement to avoid any actions that hinder the access of
the people of other countries to water, increase the
pollution of water resources or reduce the total amount of
water and prevent their people from carrying out the above
actions against the people of other countries. In addition,
paragraph 32 of the General Declaration obliges countries
to refrain from using water as a political or economic tool
for sanctions or the like.

2.2. Legal doctrine of international rivers

Water is going to take the place of oil as a strategic
material, which in any case has reached the end of its useful
life in many areas. The issue of water has special
complications that lead to political, economic, legal, social,
symbolic and environmental controversies. The issue of
water in the Middle East is also a contentious issue that
plays a major and important role in the region in order to
determine domestic and foreign political issues. Therefore,
water is a topic of tension and crisis in the world. "In an
analytical assessment of the critical risks that threaten
international peace in the future, the Central Intelligence
Agency of America (CIA) has identified at least 10 regions
of the world where the fire of war over water and its
distribution may flare up. to be Most of these critical places
are located in the Middle East.
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Rivers are the lifeblood of the world, today, there are more
than 300 international rivers in the world, in almost all of
which bilateral or multilateral understandings have been
established and applied, and the agreements of some of
these rivers date back to The Middle Ages, that is, it goes
back to about 400-500 years ago [2]. Today, there is a
consensus that the lack of water and the way to use
common water can be among the sources of war. About
40% of the world's population has common watersheds,
and 50 to 60% of the size of each continent is made up of
common watersheds [3]. Water resources are closely
related to the governance and economic life of many
countries. According to international law, countries have
the right to sovereignty over the rivers that pass through
their territory, and the problem arises when a river crosses
several countries, in this case, each country has sovereignty
over a part of the river that is in the territory of that country.
And it is free in the implementation of construction projects
as long as it does not reduce or stop the flow of water to
other countries. Otherwise, disagreements may lead to war

[4].

Resolving disputes and crises that arise over water between
countries is difficult in at least two ways: firstly, there is
currently no clear and decisive international law to protect
and share water between countries and communities with
interests. And a third of the world's rivers are subject to
specific local and regional agreements. The Helsinki
Agreement in 1966, which is about the use of international
rivers, emphasizes that every country within its borders has
the right to fairly use the waters of the international basin.
Therefore, the uncertainty and transparency of
international laws prevent the agreement between
countries. Second, that the crises caused by water are
considered to be part of geopolitical crises, which unlike
political crises that are easily resolved in conferences, are
late and cannot be resolved easily, because the conflict is
over a Geopolitics is like water, and geographical values in
a country are also considered part of national interests, and
governments cannot easily bargain over national interests.
Therefore, the simple definition of international water
resources rights or international river rights, which does not
include the rights of the seas, is as follows: International
water resources rights is a branch of general international
law that affects relations between states or between states.
and international organizations govern issues related to
water resources [5].

From the beginning of the 20th century, new forms of water
exploitation of international rivers were formed, especially
for the production of hydropower and land irrigation, and
new international treaties were concluded for the
exploitation of common water resources. Subsequently,
other treaties were concluded in order to prevent or reduce

the harmful effects of water due to floods or soil erosion
and to protect against natural disasters. From the second
half of the 20th century, the protection of international
waterways against pollution became the most important
concern of the states, and for this purpose, several treaties
were approved. Also, the widespread global concern for the
protection of the environment has led to the adoption of
several international measures to formulate treaties for the
protection of all water resources and other elements of the
environment, including air, space, seas, lands, forests and
other natural resources that are directly related to Water is
related. It can be said that the evolution of international
water resource rights is closely related to the economic,
technical and social development of nations. As it was said,
the legal resolution of the conflict between the upstream
and downstream governments is entrusted to the rights of
international waterways. But due to the lack of binding
rules in the legal regime of non-navigational uses of
common waterways, the countries are limited to the
fundamental extent of fair and reasonable use which is
usually assumed to be in the best interest of the government
and the principle of prohibiting significant harm - which is
usually assumed be beneficial to the downstream
government, they resort to asserting their rights and use
different theoretical bases to justify their actions [6].

The new evolution of the common law of international
rivers is the conclusion of the treaty, "Rights of non-
navigational uses of international waterways" dated May
21, 1997. The 1997 United Nations Convention, which is
the result of the collective work of the most prominent
jurists and based on the consideration of countries' practice
and declaration of their positions in the field under
discussion, was approved with 103 votes in favor, three
votes against (Burundi, China and Turkey) and 27
abstentions. It was the result of the 33-year actions of the
International Law Commission. This agreement has not
come into force yet [7].

The number of countries that have accepted the convention
is 19 countries, and 16 countries remain until the required
35 countries. It is clear that no end date has been set for the
implementation of the convention. The convention will be
implemented by the members before 35 accession or
acceptance, regardless of how long it takes [8].Considering
the small number of ratifies and in the absence of the
positive opinion of important countries with an upstream
position in international waterways, it can be said that there
is no global binding framework for providing rules
governing the behavior of countries. In such a situation,
bilateral or multilateral treaties and agreements of countries
and their approach to the issue of national or human
security regarding common water resources become
important [9].
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2.3. Jurisdiction of international rivers according to
international law experts

The most important principles and theories of international
law experts regarding the jurisdiction of international rivers
can be divided into four categories:

1- The principle of absolute territorial sovereignty:
according to this principle, a part of the international river,
which flows in the state territory, is like national waters,
and that state can freely cut off its flow and intervene in it
in any way it deems appropriate. In this regard, Heitman
says: "Each of the countries along the river can divert the
flow of river water in order to exploit the river water alone."
This principle is accepted by the upstream states, and in
other words, such states do not consider the right for other
states to use international rivers that flow from another
country [10]. In truth, the mentioned theory is an
unconventional and extreme view that ignores the rights of
the downstream states [5]. Also, the mentioned theory does
not pay attention to the importance of the dual nature of the
state or so-called territorial sovereignty as the source of
duties and rights.

2- The principle of absolute territorial integrity: according
to this principle, the coastal states of rivers are obliged to
allow the natural flow of river water to continue and they
have no right to cause the diversion of river water in any
way. Oppenheim writes in this regard: "Changing the flow
of common waters is not under the authority of one of the
states adjacent to the water, because it is an international
rule that no state can change the natural state of its country
in a way that causes damage to the neighboring country, for
example stop or divert the water flow of the river flowing
in the neighboring country" [10]. Countries downstream of
international rivers favor the theory of absolute territorial
integrity, which is similar to the theory of natural flow of
water. The theory of natural flow grants "free rights" to the
neighboring countries downstream of the river. It also
includes the right of veto for any exploitation of water in
the upstream areas of the river, which may lead to
disruption of the natural flow of water [5]. The mentioned
theory has never been accepted in international law and
practice, because it is considered impractical. Of course, in
the 1950s, this theory was accepted by Egypt, Pakistan, and
Bangladesh, which are countries located downstream of
international rivers.

3- The principle of joint use of waters: According to this
principle, the countries located on the coast of an
international river have joint sovereignty over that river. In
other words, all the mentioned countries can use the river
water equally. Based on this principle, an international
river is considered an economic unit, regardless of our
borders between countries, and its water belongs to all

coastal countries. Mary Gonak says in this regard: "When
an international river passes through the territory of several
countries, it is subject to the property rights of the
sovereignty of the said countries, and each country must
consider the rights of other countries in exercising its
rights" [2].

4- The principle of limitation of the use of waters:
according to this principle, the sovereignty of each of the
riparian countries is limited according to the duties they
undertake according to international law. In other words,
the jurisdiction of each of the riparian countries is limited
to not causing damage to the other riparian country. Smith,
an English lawyer who has done extensive research on this
matter, believes that the sovereignty and jurisdiction of
nations is limited to not causing damage. He states that
none of the riparian countries in the river have the right to
use the water of the river without consulting the
neighboring countries in a way that causes damage to the
legal interests of the said countries [10].Today, the
principle of limiting the use of water is accepted as a
general legal principle and a reality of the current world.
Examining international agreements, opinions of
international law scholars, rulings of international courts
and decisions made by international organizations show
that governments no longer accept the principle of absolute
territorial sovereignty, and in the case of rivers
international act based on the principle of limiting the use
of waters.

Being the ruler of water resources is a geopolitical issue
that can be solved with difficulty. Efforts have been made
to regulate the use of international rivers, but a precise
definition of the extent of governments' sovereignty over
these resources has not yet been presented in a way that is
acceptable to everyone, based on which issues and disputes
over the distribution of resources can be resolved. The
water of international rivers dissolved [11]

Water rights consist of all legal approvals that cover
various aspects of water management, including protection,
exploitation and management of water resources, control of
harmful effects, water pollution, etc. [5]. The issue of
demarcation of rivers that cross the territory of two or more
countries or separate their territory from each other is one
of the most important issues that arise in the field of
international water law development and has caused There
have been many disputes between countries, including
armed conflicts.

2.4. Theories governing treaties and international laws

The theories governing the water sharing of transboundary
rivers include 4 theories of absolute territorial sovereignty,
the Harmon Doctrine, the theory of absolute river integrity,
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the theory of limited territorial sovereignty, and the theory
of common water sovereignty. These 4 theories can be
divided into extreme and moderate forms.

2.4.1. Extreme theories

The theory of absolute territorial sovereignty is often used
by upstream countries. This principle refers to the doctrine
introduced by US Attorney General Harmon in 1895 in the
Rio Grande River dispute with Mexico, arguing that a state
has absolute rights to the water flowing through its
territory. This theory was immediately rejected by
Harmon's successor and then officially rejected by the
United States in the issue of water sharing between the
United States and Canada. This doctrine was also rejected
in the International Court of Law in the case of Llano Lake
in 1957, and it is not invoked even now.

Downstream countries often invoke the theory of absolute
riverine integrity, according to which the downstream
country has rights to the entire natural flow of the upstream
river system. This principle also faces non-acceptance in
international forums similar to the theory of absolute
territorial sovereignty. In the arid and semi-arid regions of
the downstream countries, they are often located in the
flood plains of the rivers and have less rainfall than their
upstream neighbors. As a result, they depended more on
river water and used river water for a longer period of time.
These countries often have older water infrastructures, and
this makes them claim to own the entire basin's water.

2.4.2. Moderate theories

Over time, the extremist defined rights were moderated and
most countries accepted the limitations of both the theory
of absolute territorial sovereignty and absolute river
integrity. The theory of limited territorial sovereignty is
actually a consensus and a balance between these two
theories. In other words, any government can use the
existing waterways in its territory as long as it does not
seriously harm the interests of other governments along the
river. This theory allows the good neighborly relations of
states adjacent to a waterway to be manifested in a better
way. Today, the theory of limited territorial sovereignty
constitutes the dominant theory and governments have
moved towards accepting this theory. Examples of
international jurisprudence in the use of this theory are the
1929 judgment of the Permanent Court of Justice in the
territorial jurisdiction case of the International Oder River
Commission, the judgment issued in 1931 in the New
Jersey and New York case, the 1945 arbitration judgment
in the dispute between Ecuador and Peru in Zarumila River
and the court ruling in the Llano Lake case [12].

In the theory of shared governance, the entire river basin is
considered as an economic unit and its management is

assigned to a single system consisting of all the countries
of the basin and is divided among them either by agreement
or proportionally. This principle has not been widely
accepted among countries.

2.5. Turkish dam constructions in the Ares river basin

Only 2.5% of the world's water is made up of fresh water
sources, and only 0.3% of this small percentage of fresh
water is renewable. The consumption of the limited
available fresh water is gradually increasing with the
increase in population and changes in lifestyle. In such a
way that during the years 1940 to 1990, the world
population and along with it, the per capita consumption of
water also doubled due to the change in the lifestyle. As a
result, the absolute consumption of water has quadrupled
during these years, and today about 149 countries in the
world face a water shortage. The growing trend of water
scarcity in the world has caused the competition of source
countries over international waters such as shared rivers
and even within the countries it has affected the relations
between cities and villages. In this context, so far, about
300 agreements have been signed between different
countries to agree on common water resources, and in the
text of about 2000 international agreements, parts of the
water sector have been mentioned [13].

The growing shortage of water has caused some thinkers to
consider water as the main source of war in the future. In
such a way that Homer Dixon considers the future wars and
civil and social violence mainly caused by the lack of
water, food, forest and fishery resources; In 1995, Ismail
Sirajuddin, the vice president of the World Bank, stated
that the wars of the next century (21st century) will be over
water and not oil; "Garth Porter”, "Nazley Jursi”, "Simon
Dalby" and "Robert North" have also made statements in
this regard. International rivers are very important as one
of the transboundary common resources. In this regard,
water is considered as a source of power and the lack of
water can lead to the formation of political, economic and
security problems for countries. It is on this basis that a
group of scientists attach much more importance to water
than oil in the future; Because it is possible to live without
oil, but human life is not possible without water. Due to
these issues, nowadays international rivers (cross-border)
are considered a very important factor in political and
diplomatic relations between countries [10, 14-15]. Figure
1 shows the aerial view of Aras River on the common
border of Iran and Tiirkiye.

In general, hydropolitics (geopolitics of water) studies the
role of water in the relations, convergence and conflicts of
human communities and nations and governments, whether
it is within countries or between them and has transnational
dimensions. be regional, global and international [13].
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Figure 1. Aras River on the border between Iran and
Tiirkiye

In the context of Turkey's unilateral hydropolitical
measures in the field of dam construction in the Aras basin,
it seems that the movement towards the formation of a
water diplomacy strategy with the presence of four
countries, Turkey, Armenia, Azerbaijan and Iran, can be a
way forward. The success of the water diplomacy strategy,
in turn, requires the formation of a systemic view of water,
considering the sustainable development in the Aras Basin,
which creates close connections between water scarcity,
food security, energy and environmental security through
maintaining the stability of the region’s ecosystem [16].

3. RESULTS and DISCUSSION

3.1. Tiirkiye's regional development projects

Turkey has tried to reduce or eliminate the difference in the
level of progress between different provinces of the country
by designing and implementing regional development
projects; In this regard, the concept of regional
development has been given attention in the last two
decades in this country in order to prevent the migration of
the residents of these regions to the big cities in the center
and west of the country by creating employment in the
eastern regions of the country. Although discussions
related to regional development in Tiirkiye started in the
1960s; But during the 1970s, 1980s and 1990s, since
Ankara's main goal was rapid industrialization, the
country's industry and economy flourished around Istanbul
and the Marmara region in the west of the country, and the
final expansion of this rapid development process reached
Central Anatolia and the region. It was the Aegean.

For the new millennium, 6 regional development projects
have been designed and implemented in the eastern and
central regions of Turkey. These projects include

"Southeast Anatolia Project (GAP)", "East Anatolia Project
(DAP)", "Konya Plain Project (KOP)", "Eastern Black Sea
Project (Dukap)", "Yeshil Irmag Basin Development
Project (Y "HGP" and "Zonguldagh Project Bartin
Karabuk (ZBK)" are in the less developed areas of this
country.

DAP project centered on the city of Erzurum as one of the
regional development projects of Turkey in 2011 by the
government planning organization and with the
participation of 5 universities including Atatiirk (Erzurum),
Inunu (Malatia), Euphrates (Elazig), Caucasus (Kars)
universities. And Yuzunjo Yale (Van) located in Eastern
Anatolia region started its work. The aim of this project is
to improve the level of development of 15 eastern
provinces of Turkey, including Agrari, Ardahan, Erzurum,
Arzanjan, Elazig, Ighdir, Bitlis, Bingul, Tunjali, Sivas,
Hakkari, Kars, Malatya, Mosh and Van [17].

The main activity of the people of Eastern Anatolia region
and their livelihood is through agriculture and animal
husbandry, and 70% of the residents of this region are
related to agriculture. As a result, contrary to the prevailing
notion that development is possible through
industrialization, in the DAP plan, which is specific to
Eastern Anatolia, agricultural mechanization is considered
as the basis of advanced industry. In this regard and
considering the existence of the sources of Euphrates,
Tigris, Aras and Kura rivers in Eastern Anatolia, one of the
ways to industrialize the region is to build more dams
(Management and Planning Organization of West
Azarbaijan Province).

The DAP project focuses on equipping and modernizing
the livestock industry by improving the condition of
pastures, breeding livestock and promoting livestock trade.
The main activities of DAP in recent years include building
places for raising, buying, selling and slaughtering animals,
developing irrigation of agricultural lands, developing new
energies, increasing the diversity and productivity of crops,
developing horticulture, building libraries and restoring
historical monuments. and it is cultural [16].

3.2. Tiirkiye's regional development projects

The water of the cross-border Aras River originates from
two branches - one of the "Bingul™ heights of Turkey in the
south of Erzurum and the other from the "Vardinsky"
mountain of the Caucasus. These two branches then join as
Aras River and this river first forms the common border of
Turkey with the Republics of Armenia and Azerbaijan and
then the common border of Iran with the Republics of
Azerbaijan and Armenia. The total area of the Aras River
catchment area in the four countries sharing this basin is
equal to 102,000 square kilometers, of which 39% is
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located in Iran, 38% in Azerbaijan and 23% in Turkey. 54%
of Aras River water is supplied through Azerbaijan and
Armenia, 34% through Turkey and 12% through Iran [15].

Hydroelectric energy refers to electrical energy produced
by water power. Today, this type of energy produces about
30% of the world's total electrical energy. These power
plants do not need fossil fuel, they do not pollute the
environment, and their average lifespan is longer than
thermal power plants. Based on the annual power
production capacity, hydropower plants are divided into 3
main categories: large (with more than 100 MW), medium
(with 15-100 MW) and small (with 1-15 MW).

In the Turkish part of the Aras River catchment area, there
are 14 dams or hydroelectric power plants, of which 5 dams
and hydroelectric power plants with a capacity of 134
megawatts per year are being operated and 9 dams and
hydroelectric power plants are in hand. are being built or
planned, and with their exploitation, the total capacity of
these dams and hydropower plants will reach 387
megawatts per year [18]. Of course, the Kara Kurt dam, as
the largest and most important dam in Turkey in this basin,
has recently been put into operation, which will bring the
total power generation capacity of Turkey in the Ares basin
to 244 MW per year [19].

3.3. Legal challenges of the right to fair use of border
rivers

Since the world's population is growing exponentially, the
quantity and quality of natural resources is decreasing, the
number and intensity of water disputes between countries
has increased, and attention has been paid to investigating
and providing new and creative solutions for the peaceful
settlement of related disputes. to transboundary water
resources, is an important step in establishing stable and
safe international relations. In the conditions of water
shortage, the main issue at the heart of transboundary water
disputes is the way to divide water, which due to the
generality and lack of transparency of existing international
laws, it can be said that there is practically a strong
international standard for dividing border water resources
and the benefits derived from them. does not have.

In the survey, 250 independent international treaties
including 688 agreements on 113 common watersheds
were signed between 1820 and 2007. While the scope and
content of these treaties are widely different, they cover
approximately 70% of the area of the world's
transboundary basins. In terms of content, the focus of the
said treaties is from the issues of regulating and developing
water resources to the issues of managing water resources
and creating The structure and framework for this
management has been changed and as the previous issues

such as electricity, water allocation and irrigation are still
important, but currently the environment is the most
common issue mentioned in the text of the treaties. Treaties
also increasingly include data and information sharing and
have dispute resolution mechanisms and a mechanism for
the participation of parties beyond government actors. Iran
has bilateral agreements with its neighbors on most of the
border rivers, including the treaty of 1299 with the former
Soviet Union regarding the Aras, Etrak and other 12
common rivers, the 1334 protocol of the Sari Su and Qara
Su rivers with Turkey. 1351 Hirmand River Treaty with
Afghanistan and 1354 Boundary Waters Agreement with
Iraq.

The documents that reflect the current legal situation in the
field of transboundary waters are: 1) The Helsinki Rules,
compiled by the International Law Society in 1966. 2) The
1997 United Nations Convention on Non-Navigational
Uses of International Waterways is the result of the work
of the International Law Commission and is based on the
Helsinki rules. 3) The European Water Convention on the
Protection and Use of Transboundary Waterways and
International Lakes in 1922, which was established based
on the Helsinki rules and by the United Nations Economic
Commission for Europe (UNECE). 4) The Berlin Rules of
2004, in which the revised version of the Helsinki Rules is
presented.

In the research done by Wolf [20] on 145 existing historical
treaties in the field of border water, it is observed that in the
experiences of water disputes and settlement, they are
general principles, especially the extreme principles of
absolute territorial sovereignty and or the absolute integrity
of a river has not been invoked, fair use is the prevailing
principle, but the legal definition of the word fairness
seems too vague and relies heavily on the agreement of
both parties. The methods of allocation of border water
resources are described below.

3.3.1. Methods based on international and domestic law

This method has focused on water rights between
countries, whether it is defined as absolute territorial
sovereignty or absolute integrity of the river, or whether it
is defined as fair use and an obligation not to cause serious
harm. The views are extreme only in three cases. Sub-
branches of international waterways have been used. 1-
Mexico and the United States of America have each
established absolute territorial sovereignty over some
internal branches of Rio Grande/Rio Bravo. 2- In the border
water agreement of 1950 between Austria and Germany,
one of the five branches of the Isar river that flows from
Austria to Germany flows to Germany completely and
without the use of the upstream country (Austria). Two
branches are fully exploited by Austria, and the other two
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branches are used by Austria, provided that there is flow at
least in the winter months. 3- In the 1925 agreement on the
rivers that form the border line between Finland and
Norway, half of the border flow is assigned to each country,
but absolute sovereignty over all the branches on the coast
of each country is given to the respective country.

One of the treaties that has been very beneficial to the
upstream country is the 1925 agreement on the Gash River
between Italy for Eritrea and England for Sudan, which not
only gave all the low and half of the middle flow of the
river to Eritrea as the upstream country, Sudan also agreed
to pay Eritrea's share of the agricultural income in the Gash
delta. The issue of non-serious harm is usually addressed
in treaties, for example, all six treaties on the Nile deal with
the preservation of Egypt's primary uses. Most of the time,
in border agreements between two countries, even without
the focus of the agreement on border waters, a clause is
included in the agreements, and that is the support of
existing uses, for example, Peru continues to supply water
to Ecuadorian villages as part of continues from the 1944
border delimitation agreement; The transboundary water
agreements between the United States and Canada and
between the United States and Mexico include prior use
clauses.

3.4. Water market

In theory, the creation of a water market causes efficient
allocation of water even in border basins, but in practice,
organizational barriers prevent the complete formation of a
water market [21].

In addition, due to the high costs of water transfer, it seems
that the transfer between water basins is rarely done and the
water market is mainly limited to the countries of the basin.
Also, the water market still carries with it the problems
caused by the undefined rights of water ownership as well
as the lack of enforcement mechanism, and it cannot solve
all the problems in terms of the commodity nature of water
and spiritual values. The result of these ambiguities has
been that no international water market has ever been
established. In 1997, in the dispute between the countries
of the Euphrates basin, Syria strongly objected to the
proposed plans for water pricing, this issue led to a
temporary deadlock in the negotiations. In addition, some
Islamic legal interpretations prohibit demanding money for
water alone.

3.4.1. Resource basket

Recently, the relationship between water and politics and
between water and other resources is increasingly
discussed. This multiple relationship may create more
opportunities to provide creative solutions and for more
economic productivity through a portfolio of interests.

Some resources included in the water negotiations are: 1)
financial resources, for example, the financial resources of
the World Bank helped to resolve the disputes of the Indus
River, and the investments of the United Nations helped to
achieve the Mekong Agreement. 2) Energy resources,
which is one of the growing items in the interest portfolio.
In relation to the Mekong Agreement, Thailand provided
financial assistance to the hydroelectric project in Laos in
exchange for a share of the generated electricity. 3)
Political capacity, which may be done indirectly, such as
the Middle East peace negotiations, or explicitly, such as
the negotiations between Turkey and Syria on water issues.

The interest portfolio only includes water-related items.
One of the most complete baskets in this field is the basket
of water interests between India and Nepal in 1959 on the
Bagmati and Gandak and in 1966 on the Kosi (all
tributaries of the Ganges). These two treaties include
provisions for all kinds of water-related projects, including
irrigation, hydropower, navigation, fishing, related
transportation, and even forestry. India planted trees in
Nepal to reduce sedimentation downstream. Although
Nepal has recently expressed frustrations with these two
agreements, the structure of these treaties are good
examples of how a broader portfolio can provide more
creative solutions.

3.4.2. Challenges of exploitation of international shared
aquifers

The most important area that suffers from the lack of an
agreement or an international binding law to manage and
plan its use is the issue of the exploitation of common water
resources. Although the public understanding of
international cooperation to solve the problems of shared
water resources has increased in recent years, the world
community is still unable to agree on an effective
international law regarding the management and protection
of shared water resources. It has not been decided. The
existence of different doctrines and attitudes regarding
environmental law and philosophy can be considered as
one of the important reasons for this situation [22].

3.5. The international solution to the crisis in Aras River

Based on the rule of "fair and reasonable use and
participation” of the waterway (according to Article 15 of
the plan approved by the Commission in 1991). This
principle is based on the balance between the sovereign
rights of the government over the waters of its territory and
the interests of the downstream country in using these
waters. According to this rule, which represents a
completely accepted and well-established custom, the
exploitation of a waterway by a government should not
result in excessive losses for another government. Since
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1984, the International Law Commission has been trying to
formulate this principle.

A government that proposes a new development plan that
may change the method or change the volume of nearby
water resources, must inform other governments that are
affected by the proposed development plan. The said
government should fully consider the interests of other
governments that are likely to be affected by the plan.
These regulations emphasize the necessity of accepting the
negotiations between the mentioned governments, and on
the one hand, it accepts the terms of negotiations between
the relevant governments, and on the other hand, it gives
an opinion on arbitration in this particular case [23].

Management and exploitation of waterways is one of the
manifestations of the sovereignty of governments over
their water resources. In general, it is an accepted rule that
the riparian government has the right to take the necessary
measures for better exploitation of the water of that part of
the waterway that passes through its territory, without first
asking permission from the downstream country. Before
resorting to arbitration, the upstream country should
remove the restrictions and adjust the water flow according
to its neighbor's needs for water for agriculture, because in
this way, all the water will flow in the river during the
irrigation season. Therefore, there is no doubt that the
requirements of contiguity limit the freedom of action of
governments; The freedom that governments generally
have to exploit their land. Therefore, any government can
build a facility on a waterway, provided that it does not
consider the legitimate interests of the downstream
country.

3.6. Legal challenges and solutions of the common water
exploitation system with a view to the legal regime

The Islamic Republic of Iran has common watersheds and
important border rivers such as Arvand River, Hirmand,
Harirud, Etrak and Aras with its neighbors on its four sides,
and therefore it is one of the beneficiary countries in
discussions related to the exploitation of common waters.
[24]. More than half of the world's area is located in the
common watersheds that are located in the territorial
territory of two or more countries, and therefore the use of
water located in such areas, especially in arid and semi-arid
areas such as the Middle East, is often controversial.
According to the principle of the sovereignty of the states
over the territorial territory, which is one of the long-
standing and certain legal principles in international
relations, the exploitation of the waters located in the
territorial territory is also under the sovereignty of the
respective government. However, the limits of this
sovereignty, which was absolute in the past and the
governments did not accept any quantitative or qualitative

limitations in exploiting these resources, have been
gradually reduced. How to divide common waters and
protect their environment, as well as their quantitative and
qualitative control, how to implement water projects in
common watersheds and manage them, and how to resolve
disputes arising from exploitation are among the important
challenges in this direction. It requires the right one. Since
the early 1970s, the United Nations has started its efforts to
define an efficient legal system that contains appropriate
solutions to solve the existing challenges, and in 1997, it
succeeded in approving the Convention on the Rights of
Non-Navigational Uses of International Waterways. in the
general assembly [25-29]. In this convention, the concept
of watershed as an integrated system that goes far beyond
the apparent limit of the river is recognized in the legal
system of exploitation of common waters, and
governments cannot rely on the existence of a river in their
territory. Regardless of the concept of the common
watershed, they should exercise their absolute sovereignty
over it and make any interference and occupation they want
in it. And therefore, any exploitation of a common
watershed in its broad and defined sense must be done
within the framework of international rules and respecting
the rights of other countries located in the watershed. In
addition, establishing and developing principles such as
reasonable and fair exploitation of common waters and
environmental protection of them, informing and
cooperating in the implementation of water projects, as
well as proposing the idea of joint management of such
basins and dispute resolution mechanisms in the field
Exploiting the appropriate solutions of this convention is to
solve the challenges.

3.7. The position of fair exploitation rights in the
Convention on the exploitation rights of international
waterways

"Convention on the Rights of Exploitation of International
Waterways for Non-Navigation Purposes" was approved.
The legal principles of this convention are based on three
principles:

1- The principle of rational and fair exploitation and use, 2-
The principle of prohibition of damage to the territory, 3-
The principle of international cooperation and other similar
principles. For example, Article 5 of this convention states:
Coastal governments, lakes and international waterways
must use the interests located in their territorial territory in
areasonable and fair manner. Or in Article 21, any harmful
changes to the composition or quality of water caused by
human activities, governments are obliged to refrain from
causing any pollution. Currently, 35 countries have signed
this convention, Iran and other neighboring countries are
not included in this list [30-34].
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As the population increases and the amount of demand
approaches the final limit of existing (or renewable) water
resources, encroachments on the boundaries of common
riverbeds and boundaries have increased, causing
competition between countries in the use of water and the
emergence of international legal and political challenges in
this field. Examining the number of treaties between
countries confirms that more than 300 treaties have been
concluded between different countries of the world to solve
common water issues, and in more than two thousand
international treaties, requirements related to water
resources are also considered among other issues. Today,
international rivers, apart from traditional uses,
determining the border line and strategic use, fishing, etc.,
are used in various ways in agriculture, industry and
shipping, and with the advancement of technology, the
diversity of exploitation is increasing day by day.
Therefore, exploitation of transboundary waters, especially
in the Middle East, is an issue that can become one of the
biggest challenges if it is not given sufficient attention and
precision.

4. CONCLUSION

Recent studies and surveys show the fact that the water
shortage in the Middle East has increased, and as a result,
the competition between the governments has become
more serious and will lead to unprecedented developments.
Iran is facing many neighbors in the Middle East region,
which Some of them, such as Turkmenistan, Azerbaijan,
Turkey, Irag and Afghanistan, have common water
resources. Environmental, economic and political factors
are among the factors that have caused the crisis in political
relations between Iran and its neighbors on the water axis.
In this research, generalities about the management of
transboundary waters, international rules for the
exploitation of common rivers, their indicators and
characteristics, their shortcomings and problems and their
comparison are mentioned, as well as the introduction of
the river. border rivers and how to jointly manage them
were discussed and finally suggestions were presented for
better management of border rivers in Iran. Undoubtedly,
it is not possible to increase cooperation and reduce
conflicts and disputes in the exploitation of common rivers
without citing and using international laws, so that
international laws should be applied in practice at all
international, national and local levels. be taken Since
international laws are considered in practice, it should be
noted that the main source of international law is contracts
and their review. In other words, in order to make
international law effective in practice, countries must also
be successful for the mechanism of observation and review
of all cases of dispute resolution, as well as an enforcement
tool in response to non-compliance. Mandatory obligations

under international law can be considered as a useful
political tool if governments use it. In addition,
governments must have sufficient means to implement the
discretionary decision of officials.

The most emphasis of the 1997 convention is based on the
principle of equitable, rational and fair exploitation. Article
5 of this convention, referring to equal and rational and
cooperative exploitation, states that the countries along the
waterways exploit the international waterway located in
their territory in an equal and rational way. An international
waterway will be used and developed especially by the
countries along the waterway and with the aim of its ideal
and sustainable exploitation and benefiting from it,
provided that it does not create an obstacle for the countries
along the waterway and with sufficient protection. It is
compatible with waterways. Other principles of the above
convention deal with the obligation not to inflict major
damage (Article 7); These general obligations towards
cooperation (Article 8); and regular exchange of findings
and information (Article 9) takes place. It is interesting to
note that in line with this goal, different types of
exploitations are discussed. Article 10 stipulates that in the
absence of an agreement or the existence of a custom
contrary to the agreement, no exploitation of an
international waterway has major priority over the
exploitation of another waterway (Article 10 paragraph 1).
If there is a conflict between the exploitation of an
international waterway, this conflict will be resolved by
referring to articles 5 to 7 and with special attention to the
conditions of vital human needs (Article 10 paragraph 2).

The said convention establishes a regime for cooperation
on "planned measures™ (projects), whereby riparian states
are required to exchange information and consult with each
other regarding the possible consequences of “planned
measures”. (Article 11). This is the process of exchanging
information and subsequent consultations and negotiations
to set the details (Articles 12 to 18).

The importance of water has caused numerous disputes
regarding water issues and related environmental issues to
be referred to international courts in recent decades. Based
on the declarations and recommendations of the United
Nations, international courts have issued their rulings on
the principles governing international law, which have
become the basis of later judgments regarding water
resources, especially border rivers.

The construction of a dam upstream in these critical global
conditions, despite the drought and climate change, is
considered an act against the friendly relations and good
neighborliness of the governments, and certainly the
victims of the reduction of water rights and the pollution of
Aras water are mostly low-income people who have
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enough financial power to access They do not have access
to water and sanitation for normal daily activities and
taking care of their children, and the use of Aras healthy
water is considered a means for their livelihood. According
to the restrictions imposed by the Institute of International
Law at the Madrid Conference (1911), it is forbidden to
build a dam in such a way that the amount of water entering
the downstream country is reduced to such an extent that
the waterway loses its exploitation properties downstream.
Regarding the Aras River, it is necessary to check the
amount of water rights of this river in its normal conditions
based on the memorandums and contracts of the
neighboring countries, according to the amount needed by
each person (according to the standard) for a healthy life
and considering the population changes in the beneficiary
countries. Examining the death statistics and the increase
in the disease rate in the downstream, the decrease in the
living and economic standards of the downstream people
who live through Aras water, and considering other related
matters, can indicate the violation of human rights in the
downstream.

In the process of dividing water resources, there are
transboundary rules and regulations at the international
level, the most valid of which is the 1997 Convention.
According to the provisions of this convention, every state
located in the common river basin has the right to fair
exploitation in its territory. and reasonable from the water
flow of the transboundary watershed, with the requirement
of not seriously harming other common countries, this right
should be taken into consideration the natural factors of the
watershed, the existing and potential uses, the social and
economic needs of the countries of the watershed, and the
effects of exploitation.

It is determined on other countries of the basin, but the
factors presented for this purpose are general and have
different technical and legal interpretations in each of the
transboundary water basins. For this purpose, new
approaches have been defined to solve water conflicts in
transboundary basins, which are mainly based on meeting
the needs of the countries in the basin or relying on
economic approaches that include the efficient use of
water, the sharing of benefits from different exploitations
of transboundary water instead of Water itself and the
creation of a portfolio of water and non-water benefits. It
seems that these approaches can help to solve the water
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