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• There are mainly 7 geographical regions



TURKEY
780 000 km2

280 000 km2 for agriculture
230 000 km2 for forest



Turkey has a great variety of geographical characte ristics 
from east to west and from north to south.
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AIR  MASSES  AFFECTING  TURKEY

T  R  O  P  � K  A  L
(Warm)

POLAR
(Cold)

It is originated from Russia and 
Siberian. It is cold and dry air 
masses and characterized by fog 
and dry cold at nights. When it 
passes over Black Sea, it gets 
moisture and can cause 
orographic rainfall in the Black 
Sea costal region. 

Its source is Atlantic Ocean and passes over Europe. 
It brings rainfall to the Black Sea Region and snow 
to inland regions. If it comes from over 
Mediterranean it became more effective.

It is warm and humid. This air mass forms over 
Asor Islands. It brings a lot of precipitation  
especially to the western part of Turkey in the 
summer. 

It is hot and dry. It is originated from North 
African Desert. If it meets northern systems or 
gets sufficient moisture over Mediterranean, it can 
cause rainfall.

•25



The long term average (1950-2003) precipitation and 

temperature of Turkey are about 646 mm and 13°C.

•7, 25





Decreasing trend for precipitation



Precipitation

Ref: First National Communication on Climate Change, Ministry of Environment and Forestry, Ed: G. Apak and B. Ubay, 2007



Most part of central Anatolia has temperature between  8-12°C. In all part of Marmara, coastal 
area of Black Sea, central part of Aegean Sea and i nland of Mediterranean, the long-term 
annual mean temperatures are between 12-16°C. In th e Aegean And Mediterranean coastal 
area and all part of southeast Anatolia regions, th e annual mean temperature vary from 16 to 
20°C 
Ref: DM�

LONG TERM MEAN TEMPERATURE IN TURKEY

•7, 25



Increasing trend for temperature



Ref: First National Communication on Climate Change, Ministry of Environment and Forestry, Ed: G. Apak and B. Ubay, 2007



Ref: Turkes et al., 2008. Spatiotemporal variability of precipitation total series over Turkey, Int. J. Climatology,



Trends in maximum and minimum temperature
(1954-2004)

Ref: First National Communication on Climate Change, Ministry of Environment and Forestry, Ed: G. Apak and B. Ubay, 2007



LONG TERM TOTAL  EVAPORATION

•Ref:DM�



The average number of sunshine hours are 7-8 hours in Turkey.

LONG TERM SUNSHINE HOUR IN TURKEY 

•7, 25



The average amount of radiation received in Turkey vari es between
200-500 cal/cm².

LONG TERM RADIATION IN TURKEY

•7, 25



•Ref: DM�







MEDITERRANEAN



THE LATEST FROST IN SPRING SEASON

Ref: DMI, State Met. Serv.



THE EARLIEST FROST IN FALL SEASON

Ref: DMI, State Met. Serv.



Ref: DMI, State Met. Serv.



Ref: DMI, State Met. Serv.



Trends (Frosts)

TÜRK�YE GENEL� �LKBAHAR EN GEÇ DON TAR �HLER�
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TÜRK�YE GENEL� SONBAHAR EN ERKEN DON TAR �HLER�
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TÜRK�YE GENEL� �LKBAHAR DONLU GÜNLER SAYISI
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TÜRK�YE GENEL� SONBAHAR DONLU GÜNLER SAYISI
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Ref: DMI, State Met. Serv.



WATER BUDGET

Mean (arithmetic) Annual Precipitation .. 646 mm

� 501 billion m 3 Precipitation 
� 274 billion m 3 Evapotranspiration
� 186 billion m 3 Surface flow
� 41 billion m 3 Infiltration

•1,11



AGRICULTURE OF TURKEY

LAND RESOURCES                    (million ha)

• Area of Turkey ……………… .........77.95
• Agricultural Land  ...........................28.05
• Irrigable Land ….................... .........25.85
• Economically irrigable land.............8.50
• Irrigated Land …………… ...approx. 5.20

•1,  9, 10, 11



The agricultural production in Turkey is 
generally based on:

• wheat,
• barley,
• maize,
• cotton, 
• sugar beet, 
• tobacco,
• sunflower, other oilseeds,
• olives, 
• nuts, fig, tea, apricot, potatoes, grape, other 

fruits and vegetables. 
• Livestock consist of sheep, cattle and poultry. 

•9, 10



Distribution of crops as agricultural area



Measurement of meteorological variables

The General Directorate of State Meteorological 
Service (DMI) 

� with a nationwide observation network
� an only legal organization 
� provides all meteorological information for users 

and it is responsible for measurement, 
observation and record of meteorological 
variables.

•5,7



DMI provides periodical information 

• weather forecasting,
• drought conditions, 
• extreme weather events, 
• agricultural situation and activities, 
• precipitation, 
• temperature, 
• frost prediction, 
• and other meteorological variables to the users. 

•1, 6, 7,8 



In addition to DMI, some hydrometeorological variables have been 
measured 

by General Directorate of State Hydraulic Works (DSI), and the 
General Directorate Electric Power Resources Survey and 
Development Administration (EIE).

In addition to these, some state agencies depend on the Ministry 
of Agriculture and Rural Services have been measuring  a lot of 
meteorological parameters for the agricultural and hydrolo gical
purposes, too. 

There is, however, only one Meteorology Department in t he 
Istanbul Technical University in Turkey for the researc h and 
education on all aspects of atmospheric science. 



Agrometeorology of Turkey

� The precipitation amount and
distribution (temporal and spatial)  ��� � not general adequate. 

� High precipitation ��� � in Black Sea region,
� High water demand ��� � in the central Anatolia. 
� The highest evapotranspiration ��� � in the central Anatolia, 

Mediterranean, Southeast 
Anatolia and Marmara. 

� Insufficient rainfall, 
high evapotranspiration
the great temperature differences 
between day and night 
due to the continental climate limits ��� � the growth of crops. 

� the water deficiency in the root zone ��� � irrigation 

� extreme weather events 
Drought, frosts and hail ��� � serious damage fruits and 

vegetables production 



Ref: Apak ve Ubay, 2007, Ulusal Bildirim



Temperature (2071-2100)

Ref: First National Communication on Climate Change, Ministry of Environment and Forestry, Ed: G. Apak and B. Ubay, 2007



Precipitation (2071-2100)

Ref: First National Communication on Climate Change, Ministry of Environment and Forestry, Ed: G. Apak and B. Ubay, 2007



“HOW CAN THE AGRICULTURAL 
PRODUCTION BE AFFECTED BY 

CLIMATIC CHANGE?” . 



 
 

 
 
 

Predictions about Impacts of Climatic Change. 

Climatic Change 
Scenarios 

GCMs 

Precipitation 

Temperature 

Soil water content 

CO2 

Agriculture 

Forestry 

Crop yield 

Disaster and Pests 

Water quality 
Water 
resources 

Economy 

Drought 

......... 

Crop-Climate Model 
Applications 

........... 

.......... 

•22



Kad�o� lu, M., 1997: Trends in surface air temperature 
data over Turkey, International Journal of Climatology, 
17, 511-520.

Mean 
annual 

minimum 
temperature 

trend test 
analysis



Seasonal trends in growing degree-days

Kad�o� lu, M. and L. � aylan, 2001: Trends of growing degree-days in Turkey, Water, Air, and  Soil Pollution, 126, 83-
96.



Annual
growing 

season
lengths

(days)
25 30 35 40 45

35

40

Büyüme mevsimi uzunluklar�n�n
y�ll�k ortalamalar� (günler)

25 30 35 40 45
35

40

Büyüme mevsimi uzunlu� u 
için Mann-Kendal e� ilimleri 

Mann-

Kendall 

trend test 
statistics

Kad�o� lu, M. and L. � aylan, 2001: Trends of growing degree-days in Turkey, Water, Air, and  Soil Pollution, 126, 83-
96.



Nuts, 
Tea

Rice, 
Sunflower, 

Wheat
Vegetables

Fruits
Grapes

Tobacco, 
Grape, 
Cotton,

Vegetables

Citrus, Orange, 
Vegetables, Cotton, 

Fruits

Cereals

Livestock 

Nuts, Cotton
Vegetables, 

Fruits

Forest



http://www.fao.org/countryprofiles/Maps/TUR/19/im/index.html
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http://www.fao.org/countryprofiles/Maps/TUR/19/im/index.html

Crop patterns ???
Phenology???

New Disasters and Pests!!!

Increased forest 
fire risk

Water quality and quantity??
Flows of rivers??



Increasing sea water level
Flash flood

Extreme weather eventsdecrease in the production of electricitydecrease in the production of electricity

Water will be more Water will be more 
important in Turkeyimportant in Turkey for 

agriculture.



http://www.fao.org/countryprofiles/Maps/TUR/19/im/index.html
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THRACE 
part of 
TURKEY



Thrace region=
24000 km2

3.1 % of total surface
area

60% Agriculture
30%Forest

10 large dams
105 small dams for irrigation
12000 km2 under Rainfed

2000 km2 Irrigated
48 % Cereals (winter wheat etc.)

26 % Sunflower
2.5 % Rice

Sunflower area is 70 % of Turkey
Sunflower production is 75 % of Turkey

Rice area and production are 50 % of Turkey
Wheat area is 5 % of Turkey

Wheat production is 15 % of Turkey



Average Precipitation
about 500 mm
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Drought Indices
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Ref: Çalda� , B., 2009



Total precipitation during growing
period of winter wheat

Yagis (1975-2005 gelisme donemi)
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Reference: Çalda� , B., 2009, Estimation of Agrometeorological properties of Thrace region, PhD. ITU.



Average wheat yield
About 3100 kg/ha



Çalda� , B. and � aylan , L., 2005, Sensitivity analysis of the CERES-Wheat model for variations in CO2 and meteorological factors in northwest of Turkey.
Int. J. Environ. Poll. 23, 3, 300-313.



Çalda� , B. and � aylan , L., 2005, Sensitivity analysis of the CERES-Wheat model for variations in CO2 and meteorological factors in northwest of Turkey.
Int. J. Environ. Poll. 23, 3, 300-313.



Çalda� , B. and � aylan , L., 2005, Sensitivity analysis of the CERES-Wheat model for variations in CO2 and meteorological factors in northwest of Turkey.
Int. J. Environ. Poll. 23, 3, 300-313.



Çalda� , B. and � aylan , L., 2005, Sensitivity analysis of the CERES-Wheat model for variations in CO2 and meteorological factors in northwest of Turkey.
Int. J. Environ. Poll. 23, 3, 300-313.



Yield increase 
41.6 % 

2xC02 
and T+2

2xCO2, 
T+1, 

Rg+10%

Yield 
increase 
46.8 %

Çalda� , B. and � aylan , L., 2005, Sensitivity analysis of the CERES-Wheat model for variations in CO2 and meteorological factors in northwest of Turkey.
Int. J. Environ. Poll. 23, 3, 300-313.



RegCM3

(Rice)
(Winter wheat)

(Winter wheat)

(Winter wheat)

Reference: Çalda� , B., 2009, Estimation of Agrometeorological properties of Thrace region, PhD. ITU.



-- CO2 CO2x1.5 CO2x2 CO2x3 CO2x4
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Reference: Çalda� , B., 2009, Estimation of Agrometeorological properties of Thrace region, PhD. ITU.



Evapotranspiration (mm)

Biomass (kg/ha)

Yield (kg/ha)

Wheat

Reference: Çalda� , B., 2009, Estimation of Agrometeorological properties of Thrace region, PhD. ITU.



NDVI & GDD (Winter wheat)

K�rklareli-Bu � day (1995-2002)

y = -1E-07x2 + 0.0005x - 0.0539

R2 = 0.9538
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Reference: Çalda� , B., 2009, Estimation of Agrometeorological properties of Thrace region, PhD. ITU.



New Porject in Thrace Region of TURKEY 

• Investigation the potential effects of climate change
on crop growth by crop growth simulation models
and calibration of the models

• 3 years
• Winter wheat
• Sunflower
• Maize
• DSSAT; WOFOST; SWAP; AquaCrop etc



Agrometeorological needs for
collaborations

• Drought monitoring
• Impacts of climate change on agriculture
• Carbon sequestration
• Evapotranspiration
• Early warning system for drought



Monitoring of soil water content is 
necessary.



Thank you for your attention !


