T.C. CEVRE, SEHIRCILIK VE
IKLIM DEGISIKLIGI BAKANLIGI

TURKIYE DESERTIFICATION MODEL AND
SUSCEPTIBILITY MAP

Zehra KAYA TOPACLI
E-mail:zehrakaya.topacli@csb.gov.tr



DESERTIFICATION SUSCEPTIBILITY
MODEL AND AHP MODEL

CONCLUSSION

COLLESME VE EROZYONLA MUCADELE GENEL MUDURLUGU



What 1s

Desertification?

What is Desertification?

Desertification is defined as the loss of soil productivity and resistance to degradation, especially in arid and

semiarid regions, as a result of natural and anthropogenic activities (Ma and Zhao, 1994; Mutlu, 2015).

The decrease in soil fertility threatens regional ecological security due to
vegetation degradation and limits economic development at the national level

(Helldén and Tottrup, 2008; Xu and Zhang, 2021).

*Desertification is one of the world's most important environmental and
socio-economic problems.
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Causes of

Desertification?

Causes of Desertification?

Climate Change:
Increasing temperatures and decreasing precipitation accelerate desertification.

Agricultural Intensification:
Continuous use of land for agriculture and incorrect agricultural practices cause the soil
structure to deteriorate, reducing the fertility of the soil.

Deforestation:
Destruction of trees and vegetation leads to the loss of root structures that protect the soil to

disappear, leaving it vulnerable to erosion.

Improper Use of Water Resources:
Improper irrigation methods and inefficient use of water resources cause desertification.

Population Growth and Urbanization:
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Why 1s
Desertification Map

Necessary?

The significant increase in the desertification process due to global
climate change has led researchers to conduct research on taking
precautions against desertification and determining and monitoring
the current desertification situation.

As in the world, desertification is one of the most important
phenomena that puts pressure on ecosystems in Turkey and is
increasingly becoming more effective in the soils of the arid and

semi-arid regions of the country.

*By 2040, 135 million people will be forced to
migrate due to the risk of desertification.
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Why 1s Desertification

Map Necessary?

Various approaches and models have been developed to assess the susceptibility of a region to
desertification and land degradation and to create a framework to combat desertification more effectively

in the future (Wijitkosum, 2016; Zakerinejad and Masoudi, 2019; Pishyar et al., 2020; Imbrenda et al.,

2022).
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Desertification Susceptibility Model

Analytical Hierarchy Process (AHP) method

AHP aims to solve complex decision problems by dividing them
into a hierarchical structure.

With this method, the importance and impact levels of the .
parameters used are determined based on expert opinion and KRITEW‘\

numerical values are assigned.

Making complex decisions is an effective tool for the decision

maker to determine the best option.

ALTERNATIFLER

Figure 1. Flowchart of Analytical Hierarchy Process (AHP) Method
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What are the Criteria for
Desertification?

Land Cover Socio- Management
and Land Topography Economy

Use

Figure 2. Criteria Used in Tiirkiye Desertification Model
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T.C. CEVRE, SEHIRCILiK VE

IKLIM DEGISIKLIGI BAKANLIGI

Desertification Criteria and

Indicators

Havza Yénetim Planlamasina Ydnelik Politika

Gillesme ile Miicadeleye Iliskin Ulusal
Stratejik Plan ve Programlar

Kirsal Kalkinmaya Y&nelik Politika
Tarnim Alanlarina Yénelik Politika

Ulusal Olcekte Céllesmeyi Olcme, Izleme ve Dederlendirme
Yapilari ve Céllesme Bilgisine Sahip Uzman Sayisi

Mera Alanlarina Yénelik Politika
Ormanlara Yénelik Politika

Korunan Alanlara Yénelik Politika
Sera Gazi Salimlarina Yonelik Politika

nin Yonelik Politika

Fizyografik Ana Yersekli Gruplar

Baki
Edim Derecesi %6.3 - Topografya
Egim Sekli ve Jeomorfoloji
Yiizey Taghhg

Hidrografik Drenaj Yogunlugu

+ Kirsalda Gelir ve Arazi Dagilimi
+ Terk Edilmis Araziler, Isgal Edilmis Alanlar
+Tarnmda Artan Maliyetler - Net Isletme Geliri

. Tanmda ve Orman Kdylerinde Kayit Digi
istihdam ve Diisiik Gelir Diizeyi

+ Miilki Idarelerin ve Yerel Yénetimlerin Collesme Algisi

n Halkin Céllesme Konusunda Bilgi Diizeyi: Egitim-Yayim
Hizmetleri-Duyarhihk, Bilinglendirme

+ Ekonomik Agidan Onemli Dogal Tiirlerde Degisiklik

%35.6 - Iklim

%4.7 - Yonetim

Céllesme Kriterleri
ve

Gostergeleri

%06.2 - Sosyo Ekonomi

Arazi Ortlisu ve Arazi
Kullanimi - %11.6

UNEP/BMCSS Aridite Indisi

Potansiyel Evapotranspirasyon ve Yillik Klimatolojik Su Varhid
Yagis +

Kurakhk -

Yagisin Degiskenligi +

Hava Sicakhd

Conrad Karasallik indisi

Ruzgar +

Aridite ve Yagis Egilimleri

Yillar Arasi Sicaklik Dediskenligi

Su Kaynaklar Varhg: +
%18.4 - Su Akifer Durumu +

Etkin Su Kullamimi +

Toprak Derinligi
Toprak Tekstiri
Toprak Erozyon Riski

Toprak Organik Madde Icerigi

Toprak Reaksiyonu (pH)
Toprak Ana Materyal
Toprak Kireg Icerigi
Tuzlulasma ve Alkalilesme
Drenaj

Toprak Kirliligi

Toprak Erozyonunu Engelleme Ozelligi

Kurakhga Dayanikhlik
Esneklik
Bitkinin Toprad Ortii Orami

Bitki Ortiisii Tipi

Tanm Alanlar
Mera Alanlan +
Makilik Alanlar +
Orman Alanlan +
Turizm Alanlar =
Diger Alanlar +

Arazi Kullamm Tird

Figure 3. Criteria, Indicators and Sub-Indicators Used in Tiirkiye Desertification

Model

Tiirkiye Géllesme Modeli Kriter ve Gostergeleri

Kategori (Kriter)
TKlim

Su

Toprak

Arazi Ortlis ve Arazi Kullanimi
Topografya ve Jeomorfoloji
Sosyo-ekonomi

Yonetim

Toplam Kriter

Degdisken/Parametre/ Indeks/Gosterge Sayisi
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3

10

2

3}

7

10

48 Gosterge

>kA total of 7 criteria, 48 indicators and 37 sub-indicators were used in
creating the Tiirkiye Desertification Model.
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Desertification Susceptibility Model

The AHP method was used as an effective tool to determine the relative importance of different environmental and
anthropogenic factors in determining areas susceptible to desertification, and was used to weight different factors and

perform sensitivity analysis based on these factors, and a desertification susceptibility map was created.

Classification and Scoring

of Indicators in Terms of | Weighting of Criteria and
Desertification Indicators

Mapping Criteria with
Alternative Methods and
Determining the Most
Sensitive Result
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Desertification Susceptibility Model

No Kriter Agirlig (%) Risk Sinifi Sinif indis Degerleri Tanimi
1 iklim 356 1 1.0-1.27 Diigiik
3 Su 18.4 ZAYIF 2 1.28-1.34 Orta

3 1.35-1.40 Yilksek
3 Toprak 17.2 a 1.41 -1.45 Diisilk
4 Arazi Ortiisii ve Arazi Kullammi 11.6 ORTA 5 1.46 -1.48 Orta
5 Topografya ve Jeomorfolaji 6.3 b 1.43-1.54 Viiksek
7 1.55-1.60 Diigiik
b Sosya ekonomi h.2 ..
YUKSEK 8 1.61 -1.67 Orta
7 Yonetim 4.7 9 1.68-2.00 Yidksek

Table 1. The 7 most important criteria causing desertification in Turkey, their order of ~ Table 2. Desertification index class ranges and definitions
importance and weights

In order to determine how much indicator classes affect desertification, each class is
given a score value. In the scoring approach applied, “1 values” indicates the
situation that affects desertification the least, and *“2 values” indicates the
situation that affects desertification the most.
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T.C. CEVRE, SEHIRCILiK VE

IKLIM DEGISIKLIGI BAKANLIGI

TURKIYE COLLESME HASSASIYET HARITASI

Desertification Susceptibility Model
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Figure 4. Tiirkiye Desertification Susceptibility Map
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According to the map; 18.0% of Turkey's
land 1s in the weak, 50.9% medium, and
22.5% high desertification risk class.

8.6% constitutes the other areas class.
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T.C. CEVRE, SEHIRCILiK VE

iKLiM DEGiSIKLiGi BAKANLIGI Veritication and Calibration

Field observations were made at many points and the project
consultants/experts compared the desertification risk value of the land with the

risk value of the model and verified the Turkish Desertification Model.

Verification and calibration studies were carried out on a basin basis:
* (Gediz Basin,

* Konya Basin,

» Eastern Mediterranean Basin,

* Yesilirmak Basin,

* Firat-Dicle Basin,

* Upper Sakarya Basin were successfully completed.
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Verification and Calibration

IKLIM DEGISIKLIGI BAKANLIGI

* In 2016, Aksaray and Mersin provinces,
* In 2017, Corum-Amasya-Samsun and Sanlurfa-Adiyaman provinces,

 In 2018, Bursa-Balikesir-Canakkale-Edirne-Tekirdag-Kirklareli and Igdir-Kars-Erzurum-Ardahan-Artvin
provinces,

* In 2019, Upper Sakarya Basin pilot field studies were carried out and all verification and calibration studies
were completed.

It was determined that the desertification model and sensitivity map produced 84% consistent results on a micro-
basin basis within a 90% confidence interval with the field studies.
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T.C. CEVRE, SEHIRCILiK VE

IKLIM DEGISIKLIGI BAKANLIGI Conclussion

A susceptibility map was created by determining TURKIYE GOLLESME HASSASIYET HARITASI

the areas that are sensitive to desertification in

Tlrkiye.

According to the model of desertification:

* Konya Basin and Ankara and Eskisehir regions
in the Central Anatolia Region,

e Sanhwurfa, Mardin and Diyarbakir regions close

to the Turkish-Syrian border 1in the

Southeastern Anatolia Region,

 Igdir and Aralik and Dogu Beyazit regions | ™= = sl ey i || S| s peigs | e Tlies i tna| e | o | i |
EAYTF _:__'T._:Tr—_'__ﬂru | | sy | | omra [ 2 144145 Drta | 24 | | YESER]| & | i8i-0 :T'__ eva r -:_;
. . . . L] 111 &0 | ik | _I:"' | ] 1 4304 'l'll.i.-ull! & L] 1 A7 00 )| ik 1 |

were determined as highly sensitive areas roriaw [0 sy s Torea
Figure 5. Tiirkiye Desertification Susceptibility Map (e ] s

against desertification.
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+/ iKLIM DEGiSIKLiGi BAKANLIGI Obj ectives

A Determining which
precautions will be
taken in which

Adding the sectors and areas
determined

measures to the

A Monitoring action plan to

| Changes in combat
Desertification desertification and

A Creation of Risk determining the
| Desertification responsible
Risk Map institutions

Updating the
Desertification
Susceptibility
Map
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Thank you...



