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Introduction: Paul Overduin

Field work in the Arctic since 1990,
in Canadian Arctic Archipelago,

~ Alaska, Siberia (from Taymyr to
Chukotka) and in Scandinavia

Interdisciplinary background —
the product of an American
~ experiment in graduate studies

Since 2006 at

Alfred Wegener Institute (AWI)
working on

coastal and offshore permafrost




Goals for my talk

1. Provide some background on my research
topics.

2. How has observational science changed over
the past 25 years ?

3. Pose the question: what observational
science do we need ?

Partnership for
Observation of the Global Oceans
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Nuclear Winter




Nuclear Winter to Global Warming

GISTEMP 2014 Anomaly
with respect to 1951-1980 climatology
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Cold war and observations
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Roshyd romet stations
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Topic 1: Permafrost

* |nternational Permafrost Association (IPA)
formed in 1960s — uniquely circumpolar

* Two outcomes of IPA relevant for my work:

Global Terrestrial

Network for including offshore

Permafrost

lY' GTN-P Permafrost mapping activities,

Arctic Coastal Dynamics (ACD),
since 1999

POQO)P
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Subsea permafrost extent
I continuous permafrost
I Discontinuous permafrost
[ Sporadic permafrost

~ lIsolated patches




Subsea permafrost extent

I continuous permafrost

I Discontinuous permafrost

[ Sporadic permafrost
Isolated patches




East Siberian Shelf




East Siberian Shelf IPA
Permafrost Extent

Arctic © Ocean




East Siberian Shelf
Modelled Extent

ice-bonded
ice-bearing

Hubberten & Romanovskii (2003)

s
New Siberia
R

'o”b
X na-Kolyma Lowland

120E 140 160 E 180 W
e \ \
Q 3 L \
A N
o :
< o,
& 5
S 2% %
{ \ Lo
“BqurasT peIHKTOBasgiMep3ioTa, Z
S & 7 1ce-bearing permafrost S [
X L=

70



ickness

100-200 m
¥ 200-300m

Romanovskii et al. (2005)
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East Siberian Shelf FY %
Modelled Extent

0 250 500 1,000 Kkm

relict ice-bonded Permafrost
ice-free cryotic sediment

Zhigariev (1997)




Vaildation data is required

* How can we test our understanding of
submarine permafrost distribution and
degradation?

— Industry data
— Research on process studies

Partnership for
Observation of the Global Oceans
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Vaildation data is required

* How can we test our understanding of
submarine permafrost distribution and

degradation?
— Industry data
— Research on process studies

* What'’s the Challenge?
— Logistics, logistics, logistics
— Circumpolar or at least bi-national funding

eece)

— Politics
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... VS. our species’ research




" marine sediments

Topic 2: Coastal Dynamics

e Arctic Coastal Dynamics project (ACD) studies
how the arctic coast changes

nearshore/transition |

community infrastructure

offshore permafrost

frozen sediments
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ACD: Geodatabase and Review

¥ AR
K. YO |
C, N |
0 \( \\ L berski r
" Chukchi Sea 52 S
) 5 ? J
,./"“i-» N
<G East Siberian Sea '!
Beaufort Sea | :
| o | State of the Arctic Coast 2010
A Tesoyutik | Scientific Review and Outlook
< 1
Q |
el |
Z |
<< |
o
>
i
3
2
b
.‘
Lincoln Sea a
G | ;
~ ( 4 Wy Alessed -~ ’ J[
Ny ‘. |
I stable or aggrading |' /
Slow erosion «r-roslon 0-1 m/yr) Giown ind Sad . 5
Moderate erosion (1-2 m/yr) . =0
I Rapid erosion (erosion 2-10 m/yr) 23N, &Y " - Ty |
No data Wammerfea p——— } \\ \ I . E t«? J
: . SIET TN -
Map by Leantuil, M, Overdadn, P £, 2008, Dote wed with permbsion frome the Arclic Coastol Dynaseias Profect GS » 1.0 bete

Lantuit et al., 2012
Forbes, D. , Kremer, H. , Rachold, V. and Lantuit, H. 2010



Arctic coastal erosion is extreme




Remote sensing for larger scale change
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Remote sensing for larger scale change
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Coastal research: where are we?

* Are erosion rates increasing?
* Challenges!

— Linking land to ocean:
* river discharge — estuary — shelf — ocean
e coast —shelf —slope — basin

— No international funding agencies: what exists is bi-
lateral; Belmont Forum starts to address this gap

— Trans-disciplinary requirements vs. Cultural differences
— Politically sensitive region

— Linking economic and science activity not a priority A
science needs to inform political leadership



Arctic Science Timeline

1

1960 1970 1980 1990 2000 2010
IPA

ACD
IASC *
ICARP | 1 |
SAON [, II, 1
Nat‘l sci. funding agencies Div., piece-wise
Gov. agencies funding
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Starting point

1. The edge of the arctic ocean needs looking at:

Submarine permafrost distribution/degradation
rate and coastal dynamics need observation and
validation.

1. Monitoring has shifted from a national agency
activity towards a research science activity.

2. What observational science do we need ?
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