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Image: Dedegöl Mountain
Paleoglacier Model
with PISM v0.7

-10°C degree colder
25% more precipitation
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GLACIER FLOW

Marshak, S. (2009). Essentials of Geology, 4th Edition, volume 17, 
WW Norton & Company. 



GLACIER FLOW

• Abrasive effect  —> Transportation



GLACIER FLOW

• Valley Glacier’s 
Flow

• Flow Models

Marshak, S. (2009). Essentials of Geology, 4th Edition, volume 17, WW Norton & Company. 



GLACIER FLOW

Marshak, S. (2009). Essentials of Geology, 4th Edition, volume 17, WW Norton & Company. 

• What are the inputs?



Köse, O. (2017). Late Quaternary glaciations and 36Cl geochronology 
of the Mount Dedegöl, M.Sc. Thesis, Istanbul Technical University, 
Istanbul, Turkey. 

CASE: DEDEGÖL MOUNTAIN

ASTER GDEM  30 m resolution



FIELD STUDY

August, 2015 &  July, 2016



PRESENT CLIMATE

average summer temperature is 17.6°C
average winter temperature is -1.2°C
yearly temp. average ~8.2°C

646 mm annual precipitation 
42% falls in winter months
~1 km resolution

www.worldclim.org

http://www.worldclim.org


WORLDCLIM VS WEATHER STATIONS



PALEOCLIMATE MODELING

where, ∆Tdefault is the default offset value 
 



PALEOCLIMATE MODELING



CLIMATE INPUTS

-9°C degree colder and 25% more precipitation values.



Mass Balance = Accumulation - Ablation

Accumulation:

if  T <0
Accumulation = Ice equivalent 

precipitation

elseif 0<T<2
Accumulation linearly 
dependent to prec.

else T>2
Accumulation = 0

Ablation:
Positive Degree Day

Braithwaite, R.J. ,1995

Marshak, S. (2009). Essentials of Geology, 4th Edition, volume 17, 
WW Norton & Company. 



GLACIER MODEL

• Inputs: thk, mass balance, topography 
etc.    *.nc file

• www.pism-docs.org

http://www.pism-docs.org




mpiexec -n 8 pismr -i pism_dedegol_T10_P2.nc -bootstrap -Mx 565 -My 565 -Mz 11 -Lz 600 -bed_smoother_range 0 -ys -500 -ye 0 -surface 
given -ts_file ts_dedegol_T10_P2.nc -ts_times -500:yearly:0 -extra_file ex_dedegol_T10_P2.nc -extra_times -500:5:0 -extra_vars 

tempicethk_basal,bmelt,velsurf_mag,mask,thk,topg,lat,lon,usurf -o output_dedegol_T10_P2.nc &> run_dedegol_T10_P2.txt &

Grid: 565 x 565
Resolution: 30 m
16.35  x 16.35 km



Grid: 565 x 565
Resolution: 30 m
16.92  x 16.92 km



PALEOCLIMATE CASES - DEDEGÖL MOUNTAIN



SURFACE MASS 
BALANCE

in mm/yr

Grid: 565 x 565
Resolution: 30 m
16.92  x 16.92 km



RESULTS



GLACIER 
THICKNESS

in meters

The red continues lines 
indicate the moraine 

crests.
Grid: 565 x 565
Resolution: 30 m
16.92  x 16.92 km



DEDEGÖL
MOUNTAIN

ICE
THICKNESS

-10°C degree colder 
25% more precipitation

Grid: 565 x 565
Resolution: 30 m
16.92  x 16.92 km

ANIMATION



EQUILIBRIUM LINE ALTITUDE

Paleoglacial ELAs with ±1σ 



Sayacak Valley - PISM



Sayacak Valley

-9°C degree colder 
25% more precipitation



SAYACAK VALLEY

a) Google Earth Image
    (May 2017)

b) Drone Image
    (June 2016)

a)

b)



SAYACAK VALLEY 
SECTIONAL VIEW

-9°C degree colder 
25% more precipitation



PISM AND 2-D 
GLACIER FLOW 
MODEL RESULTS

-9°C degree colder 
25% more precipitation



CONCLUSION
1. Parallel Ice Sheet Model is suitable for use in modeling of relatively low 

resolution mountain glaciers, 

2. Temperature depression of 9 to 10°C degree, accompanied by a 25% 
precipitation increase, is required for the remodeling of paleoglaciers existed 
during from the LGM to Early Holocene,  
 
Early Holocene  
∆T = -9°C, ∆P = +25%  
LGM 
∆T = -10°C, ∆P = +25%  

3. Using the current digital elevation model can lead to some deterioration in 
the results due to the moraines blocking the glacier flow, 

4. The simulation of different temperature and precipitation input values are 
matched with the moraine deposits in different valleys. This indicates that 
there has been more than one glaciation time in Dedegöl Mountain since the 
LGM. 

• Parallel Ice Sheet Modeling - PISM: jointly developed at the University of Alaska, Fairbanks the Potsdam 
Institute for Climate Impact Research: www.pism-docs.org

• Supported by Tübitak 114Y548 Project
• e-mail: candas@itu.edu.tr
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