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Frozen Soil (Permafrost)
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Figure 1. Latitudinal zonation of permafrost. Source: Brown and colleagues (1998).



Thawing Permafrost
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http://www.libraryindex.com/pages/3372/Permafrost.html
http://ipy.arcticportal.org/index.php?/ipy/detail/permafrost/
http://nasadaacs.eos.nasa.gov/articles/2005/2005_permafrost.html




Measurements
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Soil Moisture

Soil texture by grain size table
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Mathematical Model
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Active Layer Thickness
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C.R. Burn. (1999). The Active Layer: Two Contrasting Definition.
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GIPL2-MPI
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The GIPL-MPI model schematic diagram. S. Marchenko (2008)



Input Datasets
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Monthly averaged air temperature (°C) during
January 1980 (SNAP).

© 2011 Europa Technologies
US Dept of State Geographer
Data SIO, NOAA, U.S. Navy, NGA, GEBCO

>The GCMs composite was downscaled to 2 [ ©2011 Google
by 2 km reSOIUt|On us'ng knowledge_based & C 63°00°00.00" N 153°00'00.00" W elev 1898 ft Eye alt 1897.41 mi

system PRISM. Monthly averaged precipitation (mm) during
January 1980 (SNAP).



Input Datasets

Ecosystems Soil Class
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simulated ALD (m)

Calibration and Validation

Monthly Averaged Air Temperature
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Percentage of MAGT
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1980-89

Projections of the decadal average MAGT at 2 m depth



CSDMS Modeling Tool
File Edit View Tools Help

‘Q‘ _ Q i Q - G I P L i n C IVI T M Set as Default Project O wired ® wireless

Remote Working Directory: ~/CMT_Output/ & |

Working Project: GIPL

' Workspace  ® Visualize @ JobInfo 7 Help !

Driver Arena

GIPL Driver: GIPL

Configure Component
gure Componer

! Input Files and Directories Boudary Input Files and Grid  Thermo Physical Properties Files

-

Palette [ Performance Efficient mode (?)

GIPL Input directory - /home/csdms/sims/gipl/default/

1: start new simulation/ 0: continue {0, 1} 1

output time step (days) {0.0, 100.0} 1

Calculation step {0.0, 1.0} 0.1

Minimum time step {0.0, 1.0}

Number of year {0, 100}

Distance between temperature iterations {0.0010, 0.1}

Unfrozen Water Coefficient {0.0, 1.0}

Maximum number of interations {0, 10}

number of seconds per step {0, 1000000}

Average number of days {1, 365}

Sea level {0.0, 1000.0}

Maximum number of freezing fronts {0, 10}

Minimum depth of freezing front {0.0, 10.0}

Maximum depth of freezing front {0.0, 20.0}

Parsing gsub -x $JOB_ID to save it in ~/.cmt/jobs/jol Saturation coefficient (percent) {0.0, 1.0}
/home/beach/guest/elja@262/.cmt/jobs/joblist.xml
Updating tags in ~/.cmt/jobs/joblist.xml...

ot oo oo oo oo koo oo oo oo ok ok o / Help \ / Restore Defaults \ ( OK \ ( Cancel \

CMT INFO: Remote Working Directory set to ~/CMT_Output/
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Coupling TopoFlow with GIPL2

Topoflow GIPL
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