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effects of climate change:

» permafrost-affected soils thawing

+ to greater depth
+ for longer periods

* increasing release of carbon (CO2, CH4) to the atmosphere

o example: Sisimiut (~67°N), Western Greenland
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spatial prediction of SOC and C-stock

differences by climate gradient

extrapolation, comparability
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1) Structure from Motion (SfM)

aerophotos

georeferencing

smoothing
resampling

DEMs

6) results

- OC-stocks

- Comparison of
study areas

- extrapolation?

5) modelling & statistics

ANN, RF, SVM, ...

2) environmental
covariates

Terrain Analysis (16x):

3) sampling design

- based upon terrain
- k-means cluster
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4) field survey & lab
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*ASTER GDEM is a product of METI and NASA




coast Ice cap

Terrain min max mean stddev Terrain min max mean stddev

z 23 159 56 21 z 195 293 217 13
Slope [deq] 0 42 11 8 Slope [deg] 0 40 5 4

Northn. -1 1 -0.3 0.7 Northn. -1 1 -0.4 0.7
Eastn. -1 1 0.1 0.6 Eastn. -1 1 0.0 0.7

pr.curv. -0.020 | 0.030 -0.001 0.004 pr.curv. -0.012 | 0.016 | -0.0001 | 0.002

pl.curv. -5.700 | 1.664 -0.002 0.052 pl.curv. -2.694 | 3.677 0.0003 | 0.053
Flow dir, 0 7 3.6 2 Flow dir, 0 7 3.7 1.8
Fl.pth.len. 0 6.1 5.5 0.6 Fl.pth.len. 0 6.1 5.4 0.8
Flow acc. 25 10° 4805 33k Flow acc. 25 500k 2230 11Kk
Ls factor 0.0 17.3 3.8 3.1 Ls factor 0.0 18.3 1.4 1.7
V.depth 0 57 28 14 V.depth 0 44 10 6.7
real area 25 33.6 25.7 1.1 real area 25 32.5 25.1 0.5
RMB -3.4 3.4 -0.6 1.6 RMB -3.3 3.3 -0.2 1.5
TWI 5 18 8 1.9 TWI 4 20 9 1.6
TCllow 0.2 0.9 0.5 0.2 TCllow 0.02 0.9 0.7 0.1
TPI -13.6 29.3 -0.3 5.7 TPI -3.9 7.7 -0.05 1.0




Environmental conditions:

 high spatial variability of soils and terrain attributes

Project options:
» Soil organic carbon
* Bulk density

« Atotal of 350 soil samples

¢ 2 study areas

¢ 4 depth intervalls




« Simplifying variability of soils by homogeneous classes

e Landscape classification by k-means clustering based on
terrain parameters derived from the DEMs

¢ >4 classes: great fragmentation, small units
¢ <4 classes: 1 one major class, > 70% of total area

* 11 sampling points distributed ramdomly within each class
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~ Thankyoufor
- your attention.




Batjes (1996): Total carbon and nitrogen in the soils of the world. European Journal of Soil Science 47, p.151-163.

Borntrager (1935): Klima des Kanadischen Archipels und Gronland. Handbuch der Klimatologie. Berlin.
DMI, Danish Meteorological Institute (2015): Technical Report 15-08 - Weather observations from Greenland 1958-2014.

Falkowski, Scholes, Boyle, Candell, Canfield, Elser, Gruber, Hibbard, Hogberg, Linder, Mackenzie, Moore, Petersen,
Rosenthal, Seitzinger, Smetacek, Steffen (2000): The Global Carbon Cycle: A Test of Our Knowledge of Earth as a System.
Science 290, p.291-296.

Howat, Negrete, Smith (2015) The Greenland Ice Mapping Project (GIMP) land classification and surface elevation data
sets. The Cryosphere 8, p.1509-1518

Lal (2008): Carbon sequestration. Philosophical Transactions of Roya Society B: Biological Sciences 363, p.815-830.
NASA & METI (2011): ASTGTM, Routine ASTER Global Digital Elevation Model, Version 2. NASA EOSDIS Land
Processes DAAC, USGS Earth Resources Observation and Science (EROS) Center, Sioux Falls, South Dakota
(https://lpdaac.usgs.gov) (09.Dec, 2015): ASTGDEMV2_0ON67W051, ASTGDEMV2_0N66WO050.

World Meteorological Organization WMO & National Climate Data Center NCDC (1998): 1961-1990 global climate

normals. Asheuville.

Pacala & Socolow (2004): Stabilization wedges: solving the climate problem for the next 50 years with current
technologies. Science 305, p.968-972.

Tarnocai, Canadell, Schuur, Kuhry, Mazhitova, Zimov (2009): Soil organic carbon pools in the northern circumpolar

permafrost region. Global Biochemical Cycles 23.




	Folie 1
	Folie 2
	Folie 3
	Folie 4
	Folie 5
	Folie 6
	Folie 7
	Folie 8
	Folie 9
	Folie 10
	Folie 11
	Folie 12
	Folie 13

