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REPUBLIC OF TURKEY
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TURKEY bridges Europe and Asia continents
Area: 770,000 km?2

Population: 77 million



TOPOGRAPHY OF TURKEY

Turkey's Basins
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SNOW POTENTIAL OF TURKEY

Hypsometric mean elevation is about 1140 m.

Snow is major component in the mountanious Eastern Part.
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MOTIVATION FOR RESEARCH

CASCADE DAMS IN EUPHRATES RIVER
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ENERGY PRODUCTION: 2 516 - 8 900 GWh/year




UPPER EUPHRATES BASIN

(KARASU BASIN)
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UPPER EUPHRATES BASIN
(KARASU BASIN)

‘ Karasu Basin ’

The main land-cover types
are pasture, cultivated land
—1# | and bareland.
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SCOPE & INNOVATION

Instrumentation for snow measurements on the network
is improved with the help of projects.

Product validation and usage of satellite data in
hydrovalidation and impact analysis studies.

It is aimed to deploy an operational hydrologic forecast
system in snow dominated mountainous headwater
basins in Turkey.

The main motivation is the exploitation of deterministic
and probabilistic flow forecasts for the first time in
Turkey within an operational hydrologic forecasting
system.



PROJECTS CONDUCTED

NATO Science for Stability (S5fS), 1999-2003
Turkish State Planning Organization (DPT), 2003-2005

Turkish Scientific and Technological Research Council
(TUBITAK), 2008-2016

METU and AU Scientific Research Projects (BAP), 1999-
2016

EUMETSAT Satellite Application Facilities in Hydrology
(H-SAF), 2005-2017

COST Project, 2014-2018



SNOW MEASUREMENTS
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SNOW PILLOW

~ 3 m diameter

Sensoy A, Sorman AA, Tekeli AE, Sorman AU, Garen DC

"Point-scale energy and mass balance snowpack simulations in the upper
Karasu basin, Turkey"

HYDROLOGICAL PROCESSES 20 (4), 899-922, 2006




SNOW LYSIMETER

Tekeli AE, Sorman AA, Sensoy A, Sorman AU, Bonta J,Schaeffer G "Snowmelt
Lysimeters for Real-Time Snowmelt Studies in Turkey"
Turkish Journal of Eng. and Env. Sciences, 29, 29-40, 2005




ALBEDO
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Figure 4. Point locations of the field study
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Figure 6. MODIS daily snow albedo image of 23 March 2004

Tekeli AE, kensoy A, korman AA, Aky¢rek
"Accuracy assessment of MODIS daily snow albedo retrievals with in situ measurements
in Karasu basin, Turkey"

HYDROLOGICAL PROCESSES20 (4): 705721,2006
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SNOW WATER EQUIVALENT
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GIDA TARIM VE HAY YANCILIK
BAKANLIGI







SNOW PIT ANALYSIS

m
GIDA TARIM VE HAYVANCILIK &
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PIT ANALYSIS
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H10 (Snow Recognition)

Coverage: 25-75°N lat, 25°W-45°E long
Cycle: Daily

Resolution: 1 to 5 km
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H13 (Snhow Water Equivalent)
Coverage: 25-75°N lat, 25°W-45°E long
Cycle: Daily/weekly

Resolution: 10-30 km (0.25 degrees)
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SNOW WATER EQUIVALENT
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SATELLITE MONITORING

(KARASU & MURAT BASINS)
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RUNOFF FORECASTING STUDIES
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HYDROLOGICAL MODELING

Conceptual

Models

time
cumulative temperature
cumulative snow melt

(SRM, Martinec et al., 2008)

Physically Based Models Data Driven Models

Conceptual Diagfam of the Energy Balance and
Snowmelt Runoff Model

Sensibl Solar Thermal
HaL::GF'I':lx He:ts;lu:l Heat Flux -
Soft Computing
Rain
Sublimation, Reflocance Bt snow Functional
EEEEE on 1 . .
conteantion Approximate Approximation/
Reasoning Randomized
Search
Snow layer 1
Probabilistic  Multivalued & Neural Evelitionary
Models Fuzzy Legles Retworks Algorithms
"-’:::'"Flux Snow layer 2
Melt Water Runotf

e i '30“-“)’_0_"_ S SRR

——SNOBAL(Marks et al 1999 — SNOBAL(Marks et al., 1999)




NUMERICAL WEATHER PREDICTION

ECMWF ENSEMBLE FORECASTS FOR: TURKEY
DATE: 2012122512 ANKARA LAT: 39.95 LONG: 32.88

Oper

TEMPERATURE 850hPa - Probability for 1.0 deg intervals

Range: 30deg
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Snow wate equivalent

MODEL OUTPUTS (2015)
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CONCLUSIONS AND OUTLOOK

A Streamflow forecasting accounting snow accumulation
and melt is a major topic for Turkey due to flooding
and hydropower

Flood early warning may decrease inundation risk and
related damages

Flow forecasts assist the short-term operation of reservoirs
and HEPP and increase their economic value

AData Assimilation and probabilistic forecasting are
necessary tools to issue accurate and robust forecasts

Alnterdisciplinary work brings together staff from the
government, private sector, academia providing an
environment for sharing knowledge and creating
beneficial results for all members.
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