Soll and permafrost carbon and nitrogen content map of the Herschel Island
based on ecological units
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. Werscheltsiand | A V RapidEye multispectral imagery has 5 spectral bands. Beside

LA 7 Blue, Green, Red and Near IR, it covers the Red edge band
(690 — 730 nm wavelength) which offers additional informati-
on about vegetation. The image was captured on the 15™ of
August 2011. A slope layer was added as a 6th layer to provi-
de additional information on terrain characteristics.

Ecological units on Herschel Island were defined
by the Soil and Vegetation of Herschel Island
AR SN S e RN e W ‘ map from Smith et al. (1989). Training units and
How much soil carbon and nitrogen is B R = i v S P At e ground truth points were then defined on basis
available for transport? L i AN e e ] of vegetation, ge_omorphologlcal and soil sur-
" (G 2 <6 TS U S e T e B veys performed in July 2013.
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total nitrogen (TN) are scarce and are based on rough | LA el F v{i 3
extrapolations of soil pits. However, comprehensive esti- | 3

mations of organic matter over large areas in the subsur- N e AT i e
face are required to quantify fluxes of organic matter re- R/ S L L R
leased by increasing rates of coastal erosion. The goal A 3 = _;;;::;u:::ih,:(Avadlek)
of this study is to combine field surveys with high resolu- Ny cr g 4 I ot poygoral toain (Gullomot
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estimate of the amount of organic matter available for &S ol — e
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Are there homogenous areas with similar
terrain, soil and vegetation properties?

Most of the training units were collected
during an expedition to Herschel Island in
2013. Training units for the Avadlek terrain
unit were set on basis of satellite imagery.
21 training units were defined in total.
Ground truth points were set from core loca-
tions and observations from previous expe-
ditions and amount to 40 in total.
A maximum likehood classification based on
¥y ot PR N O the training units, the RapidEye imagery
What are organic matter contents |1 /2000 TR ot ¥, and the slope layer was then used to map
beyond the upper first metre of soil? N T - S m o beaches (Avadiel the ecological units over the entire island.

Di dua in th Ve | q ¢ S as L owy )y B et polygonal terrain (Guillemot) The ground truth points agree at 75 % with
its were ugin the active ayer and perma rost Y Hummocky tussock tundra (Herschel) the classification.

cores up to 2 metres in length were retrieved with I N

a SIPRE corer. In total, 12 cores were drilled, at B Ailuvial fans (Orca)

least one in each ecological unit. The cores were B Voderately disturbed terrain (Plover + Jaeger)
then sampled at each 10 cm for further analyses. " strongly disturbed terrain (Thrasher)
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SOC storage|(SOC storage| TN storage | TN storage
Ecological unit | Area (km?) | 30 cm (Gg) | 1 m (Gg) |30 cm (Gg)| 1 m (Gg)

How to u pSC8|e Sam ple pa rameters to the Gravimetric Content of TOC and TN of cores plotted against depth Avadiek 1.08 6.6 6.6 0.3 0.3
Guillemot 8.64 188.9 732.8 10.4 39.3

Wh O I e CO re a n d f ro m CO re S to th e Wh O I e iS I a n d ? Avadlek Guillemot Guillemot Herschel Herschel Komakuk Orca Plover Thrasher Orca Jaeger Herschel ——— 28.18 331.9 1086.7 22 8 112.2

Jo1 PG2150 PG2151 PG2152 PG2154 PG2155 PG2156 PG2157 PG2158 PG2159 PG2162 PG2163
Komakuk 35.01 403.0 1379.6 30.3 120.2

Samples were analysed for total organic carbon Orca 1:25 19.3 53.9 14 4.4

Plover + Jaeger 2414 147.0 348.0 14.5 49.0

(TOC) and tOtal nltrogen (TN) Contents Wlth Com- ] Thrasher 12.59 38.3 261.3 7.4 46.7
bustion method with Elementar Vario EL Ill. The Herschel Island 1,135 3,869 87 372
results were upscaled to the whole core on basis '
of bulk densities of the samples. The contents are
relatively homogenous within the same ecological
units except for the Orca unit.

The average storage values for units SOC and TN
were multiplied by unit area to get a total storage for
each unit. The highest values were found in the Her-

_ schel and Komakuk units, which is linked to their rela-
RN N R AN N R N L N N A R T Y. tlvely hlgh areas, SOC and TN contents. Despite its

TOC Gravimetric Content (%)

SOC SOC TN Storage TN Storage Avadlek Guillemot Guillemot Herschel Herschel Komakuk Orca Plover Thrasher Orca Jaeger Herschel S m a I I a rea y th e G u I I | e m Ot u n It CO ntrl b u teS S I g n Ifl Ca nt

Core Ecological |storage 30 |storage 1 m 30 cm Tm Jo1 PG2150 PG2151 PG2152 PG2154 PG2155 PG2156 PG2157 PG2158 PG2159 PG2162 PG2163

umber | unit |om kaim?| kgm? | kgm? | (kg/m? q e e i e o SEE S b e s o amount because of peat abundance. The Orca and

01 |Avadlek 6.09 609 027 o007 Avadlek units have generally lower contents, which

EEIEIEN Guillemot 2 iy o i ~P—1¢ —V can be linked to their small areas. Disturbed units
PG2151 Guillemot 20.17 79.04 0.94 4.06 | h | I d t t n . r h h
PG2163 |Herschel 13.99 45.22 0.88 3.55 : itz lloniel velllze, QEepllis extishielie sl wiille

PG2152 _|Herschel 6.69 33.65 0.53 5.80 hints at possible strong degradation of the SOC

& Horschel i g 10 2 >l during previous disturbance episodes.
PG2155 [Komakuk 11.51 39.40 0.86 3.43 ]
PG2156 |[Orca 8.38 28.45 0.63 2.63

PG2159 |Orca 2044 5747 1.52] 431 There is 3.9 Tg of SOC and 0.4 Tg of TN in the

PG2162 |Jaeger 10.74 16.91 0.99 1.75 ; = . .
PG2157__|Plover 143 1191 0.21 231 B first metre of soll of the whole Herschel Island

PG2158 |Thrasher 3.04 20.75 0.59 3.71 TN Gravimetric Content (%)
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