
April 17, 2017

Reconstruction of Paleoglaciers with PISM, 
A case study Dedegöl Mountain
Adem Candaş

1

Image: Dedegöl Mountain
Paleoglacier Model

with PISM v0.7
Temperature -10

Precipiation x 1.75 

İTÜ/AYBE

Avrasya Yer Bilimleri
Enstitüsü

www.eies.itu.edu.tr

K
ıta

lar
ın birleştiği yeri keşfet



Content

✤ Glaciers and Climate change

✤ How do they form?

✤ How do they move?

✤ Modeling and Reconstructions —> Paleoclimate

✤ Case Study: Dedegöl Mountain Paleoglaciers



Glaciers and Climate

✤ Accumulation

✤ Ablation

✤ Equilibrium Line Altitude 

✤ Advance x Retreate

✤ Mass Balance —> Temperature and Precipitation



Glacier Flow

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



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. 
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Glacier Flow ✤ What are the inputs?



from Oğuzhan 
Köse

Case: Dedegöl Mountain



Dedegöl Mount

Climatic Inputs
Temperature -10    Precipitation x2 www.worldclim.org

http://www.worldclim.org


For Dedegöl Mount

Negative (-)    Zero (Stable)    Positive (+)

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



For Dedegöl Mount

Mass Balance
Negative (-)    Zero (Stable)    Positive (+)

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

North



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



T-8 T-9 T-10

Px1.5

Px1.75

Px2

Dedegöl 
Mountain
Paleoglaciers

Ice Area

T: Temperature  
    Offset

P: Precipitation  
    Multiplier

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

North

15 km2             

23 km2                                                  

50 km2

2 km2 35 km2

11 km2 27 km2 

42 km2 68 km2



T-8 T-9 T-10

Px1.5

Px1.75

Px2

Dedegöl 
Mountain
Paleoglaciers

T: Temperature  
    Offset

P: Precipitation  
    Multiplier

Ice Area

1 2
23

11

2

42

27

15

68

50

35



Dedegöl 
Mountain 

Ice 
thickness
T -9 Px2

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

North



Sayacak and Muslu Valley - PISM



T-9 Px2 

Muslu Valley

Sayacak Valley

North



Muslu Valley

North Muslu Valley: T-9 Px2
Zahno 2009:  19.8 ± 1.6 ka   17.7 ± 1.4 ka 13.9 ± 2.3 ka



Sayacak Valley: T-9 Px2

Sayacak Valley

North



Sayacak Valley

North Sayacak Valley: T-9 Px2



Conclusion

✤ Sayacak Valley: T< -9; P< x2 

✤ Muslu Valley:  T< -9;  P> x2

✤ Need to topographic correction

✤ 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

http://www.pism-docs.org
mailto:candas@itu.edu.tr

