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Outline

• Introduction “Motivation and Purpose”

• Part-1: Temporal behavior of atmospheric 
circulation types in Marmara Region (NW 
Turkey) 
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Research Question

3Research Questions

• How does the temporal variations and trends of CTs 
change in relation with their precipitation potentials over 
Marmara Region (NW Turkey)?



Research Area and Tools
• Marmara Region and 

prevailing precipitation 
characterstics

• Synoptic classification 
methods
– Lamb Weather Type 

(LWT) methodology
• Teleconnection Patterns 

(NAO, AO, EA/WR, EA, SCA)

4Research Tools

Baltacı et al., TAAC, 2018
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Precipitation climate of Marmara

Part - 1

• Most populated, 
agriculturally developed 
and populated geographical 
division in Turkey

• Continuous migration from 
other regions

• Increasing demand for 
water and also threating of 
existing water resources in 
the form of new and 
uncontrolled building 
activity (Deforestation)

• Sensitivity to climate 
change due to the added 
stressors of land-cover 
change and rapid 
urbanization 

Baltacı et al., IJOC, 2015



Study area: Precipitation Climate

6Part - 1

• Marmara Region is an area of 
transition between summer-dry 
Mediterranean and year-round-
wet Black Sea precipitation 
regimes

• Inhomogeneous spatial 
distribution of rainfall (complex 
coastline and rugged 
topography) 

• Stations located in the west and south part of the region exhibit 
Mediterranean type of annual precipitation distribution

• Stations in NE are remarkably wetter during summer months

• The area around Bilecik and interior part of the Thrace basin, which both 
have rain shadow character, have the lowest MAP values

Baltacı et al., IJOC, 2015
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1st research tool: Lamb Weather Type Methodology

Huth et al., Annals of the New York 
Academy of Sciences , 2008

Bozkurt D., PhD thesis , 2013
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1st research tool: Lamb Weather Type Methodology

LWTs methodologyGrid numbers which have used in the study

Visualization of CTs (26 + 1)

D=arctan(SW/WF) if WF<0 
D=arctan(SW/WF)+180  if WF>0

Baltacı et al., IJOC, 2015



Analysis of atmospheric CTs

Synoptic features are a prominent blocking high over Eastern 
Europe and a low centred in the Middle East. 

Accordingly, at least slightly positive MSLP anomalies are observed 
at the northern half of the Mediterranean basin along with Marmara 
Region; while MSLP over eastern Mediterranean Sea exhibits 
negative anomalies 

Part - 1Baltacı et al., IJOC, 2015
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Analysis of atmospheric CTs

All of southerly types have a low around Italy. MSLP around the Central 
Mediterranean and Aegean Seas take on negative anomaly values. It is again 
slightly negative in the region Marmara, except for S pattern. 

Baltacı et al., IJOC, 2015
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Analysis of atmospheric CTs

A low is observed around the northern edge of the Black Sea. This configuration 
leads to negative MSLP anomalies over the Black Sea and the Marmara Region, 
except for N pattern

Baltacı et al., IJOC, 2015
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Analysis of atmospheric CTs

Cyclonic and Anticyclonic patterns, 
where a low and high are located, 
respectively, very close to the region of 
Marmara

Baltacı et al., IJOC, 2015
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Results
• In DJF (wettest season in Marmara Region), the frequency of occurrence of

the northeasterly (NE) CT was declining.

• Contrary to its declining frequency of occurrence, regionally averaged
precipitation amount of type NE in DJF is on the rise. This increase in NE’s
precipitation potential is mainly because of the enhanced moisture availability
due to the increasing SSTs of the Black Sea, which is a clear response to
regional warming trend.

• A slight trend in the DJF EA/WR index towards more negative values might
be playing a role too, as type NE is wetter in DJF when it coincides with the
negative phase of the EA/WR, AO, and the NAO.

• Probable continuation of these trends in the future means an increasing
intensity of individual precipitation events (i.e. floods and heavy snow) along
with a decreasing number of wet days, especially in the eastern parts of the
region including Istanbul, where type NE is the main supplier of rainfall.

19



Thank You


	Temporal behavior of atmospheric circulation types in Marmara Region (NW Turkey)
	Outline
	Foliennummer 3
	Research Area and Tools
	Foliennummer 5
	Study area: Precipitation Climate
	Foliennummer 7
	Foliennummer 8
	Foliennummer 9
	Foliennummer 10
	Foliennummer 11
	Foliennummer 12
	Foliennummer 13
	Foliennummer 14
	Foliennummer 15
	Foliennummer 16
	Foliennummer 17
	Foliennummer 18
	Results
	Foliennummer 20

