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Glaciers and Climate change
How do they form?
How do they move!

Modeling and Reconstructions —> Paleoclimate

Case Study: Dedegdl Mountain Paleoglaciers
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What are the inputs?



CASE: DEDEGOL MOUNTAIN
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Snow fall (mm)
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Table 2.1 : The coefficients used to offset temperature depending on seasonal effect.
The default AT =-9°C degree.

Months 1 2 3 4 5 6 7 8 9 10 11 12
Coefficients 0.65 0.65 0.7 0.75 0.8 0.9 1 1 0.9 0.8 0.75 0.7
AT [°C] -1.3 -1.3 -1.9 -8.4 -9.0 -10.1 -11.3 -11.3 -10.1 -9.0 -8.4 -71.9

B ATdefault % 12

AT (m) = xcoeff™, m=1..12
( ) Zrlzzzl Coef fn ff

where, ATt |s the default offset value
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Table 2.1 : The coefficients used to offset temperature depending on seasonal effect.
The default AT =-9°C degree.

Months 1 2 3 4 5 6 7 8 9 10 11 12

Coefficients 0.65 0.65 0.7 0.75 0.8 0.9 1 1 0.9 0.8 0.75 0.7

AT"™ [°C] -1.3 -1.3 -1.9 -8.4 -9.0 -10.1 -11.3 -11.3 -10.1 -9.0 -8.4 -1.9
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Accumulation:

iER =0
Accumulation = lce equivalent
precipitation

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

else T>2
Accumulation = 0O
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Mass Balance = Accumulation - Ablation
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* www.pism-docs.org

Parallel Ice Sheet Model

Name
% pism_dedegol...
& bheatflx
¢ bmelt
& climatic_m...
& ice_surface...

» €

mapping
precipitation
& thk

& time

« topg

w X

‘y

Long Name

pism_dedegol_T1...
Basal Heat Flux

Ice Basal Melt Rate
Surface Mass Balan...
Annual Mean Air T...
Latitude

Longitude

mapping

Present Precipitation
Ice Thickness

Time

Bedrock Topography
Cartesian x-coordi...
Cartesian y-coordi...

Type
Local File
Geo2D
Geo2D
Geo2D
Geo2D
Geo2D
Geo2D
Geo2D
Geo2D
Geo2D

1D
1D

:_ FillValue = NaNf; // float

float thk(x=565, y=565, time=1);
:reference = "Initial. Cond.";
:grid_mapping = "mapping";
:long_name = "Ice Thickness";
:standard_name = "land_ice_thickness";
:units = "meters";
:coordinates = "lat lon";
: _Fillvalue = NaNf; // float

// global attributes:

:Title = "Pism input Data Set";

:Comments = "Created at EIES, Istanbul Technical University";
:input_code_example = "mpiexec -n 4 pismr —-i pism_{location}_T


http://www.pism-docs.org
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©® @ Noview2.1.7 © ® ex_dedegol_T10_P1.75.nc
%_

Files

Grid: 565 x 565

after 3309 requests (3309 known processed).with 0 events Resolution: 30 m
captain@mountain:~/Documents/dedegol/master_thesis_adem/T16$ n

16_P1.75.nc 1692 x 16.92 km
Ncview 2.1.7 David W. Pierce 29 March 2016 | ————————
http://meteora.ucsd.edu:80/~pierce/ncview_home_page.html

Copyright (C) 1993 through 2015, David W. Pierce

Ncview comes with ABSOLUTELY NO WARRANTY; for details type ‘ncview -w'.

This is free software licensed under the Gnu General Public License version 3; t
ype ‘ncview -c' for redistribution details.

a Ly G Tl

calculating min and maxes for thk...

IXI0O: fatal IO error 11 (Resource temporarily unavailable) on X server ":0"
after 2859 requests (2859 known processed) with © events remaining.
captain@mountain:~/Documents/dedegol/master_thesis_adem/T10$ ncview ex_dedegol_T

10 _P1.75.nc

Ncview 2.1.7 David W. Pierce 29 March 2016
http://meteora.ucsd.edu:80/~pierce/ncview_home page.html

Copyright (C) 1993 through 2015, David W. Pierce

Ncview comes with ABSOLUTELY NO WARRANTY; for details type 'ncview -w'.

This is free software licensed under the Gnu General Public License version 3; t
ype ‘ncview -c' for redistribution details.

TeamViewer g
Free license (non-commercial
use only)
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dcalculating min and maxes for thk...




PALEOCLIMATE CASES - pepEGdL MOUNTAIN

Table 4.1 : Paleoclimatic surface mass balance maximum and minimum
(in parenthesis) values in mm/yr

AT AP
unchanged + %25 + %350
-8°C 504 (-5352) 705 (-5168) 906 (-4984)

-9°C 664 (-4488) 874 (-4293) 1084 (-4098)
-10°C 782 (-3686) 999 (-3486) 1217 (-3286)
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Table 4.2 : Dedegtl Mountain paleoclimatic reconstruction. Maximum and
Minimum Mass Balance (in parenthesis) (M) [mm/yr], Equilibrium Line
Altitude (ELA) [m], Ice volume (ivol) [km?3], Ice area (iarea) [km?],

Maximum ice thickness (H) [m] were shown for each simulations.

AT AP
unchanged + %25 + %50
M 504 (-5352) 705 (-5168) 906 (-4984)
ELA 26421132 25524130 24444126
-8°C ivol 0.63 1.51 2.44
iarea 15.85 27.08 42.51
H 119 197 225
M 664 (-4488) 874 (-4293) 1084 (-4098)
ELA 24754131 23434115 2278+
-9°C ivol 2.19 3.37 4.70
iarea 37.98 55.56 72.56
H 214 228 244
M 782 (-3686) 999 (-3486) 1217 (-3286)
ELA 22834130 2133%113 20661136
-10°C ivol 4.40 6.14 8.06
iarea 69.27 94.44 115.09
H 234 239 255
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|. 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

AT = -9°C, AP = +25%
LGM

AT = -10°C, AP = +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 Dedegdl Mountain since the
L&

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 Tubitak | [4Y548 Project
e-mail: candas@itu.edu.tr

Image: Dedegdl Mountain
Paleoglacier Model

with PISM vO0.7

-10°C degree colder
25% more precipitation
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