A synthesis of remote-sensing studies, ground observations and modeling to understand the social-ecological consequences
of climate change and resource development on the Yamal Peninsula, Russia, and relevance to the circumpolar Arctic
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Abstract: | - | - Component 2. Synthesis of social-ecological changes related to Arctic oil and gas development. Overall goal: Toward an adaptive management approach
The Yamal Peninsula region in Russia and the North Slope of Alaska are experiencing the to address the cumulative effects of rapid Arctic social-

most rapid land-cover and land-use change (LCLUC) in the Arctic due to recent oil and gas AREAEE R
development, intensive subsistence use by the local Nenets people, extraordinarily
sensitive permafrost environments, and rapid climate change (Forbes et al. 2009, Walker

ecological transitions related to Arctic land-use and
climate changes.
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7 This project addresses two main issues. The first is a need for a clearer hierarchical
et al. 2009). This project will synthesize local and circumpolar studies conducted during | : / A understanding of the spatial and temporal patterns of Arctic LCLUC, including those
. . . . . . 4 & “ related to rapidly expanding oil and gas infrastructure, indigenous land use, and climate
two Previous rounds Of LCLUC fundlng. It consists Of three main components. /‘;{( N%?t::stﬁe m | // N change. The Yamal Peninsula and northern Alaska have also been the targets of intensive
Component 1. Synthesis of ground-based, remote-sensing and climate information from the e e e R remote-sensing studies, ground-based observations, and social-ecological studies from
E i3 Arctic T t d . ith the North A ica Arctic T t /, earlier NASA-sponsored LCLUC studies and other projects. The initial focus of the
lelel ialadls liehibsgs el gelu) pelaselai H INels Mnstee] Alradie elnis st / \ proposed synthesis will be on the Yamal and the Eurasia Arctic Transect, where we will
Component 2. Synthesis of social-ecological changes related to Arctic oil and gas development. (: combine our results with the work of others who have worked on the peninsula. We will

| then broaden the interpretation with a comparison with the contrasting climatic,
geoecological, permafrost, infrastructure, and social conditions of the North America
Arctic Transect, and finally use the results from both transects to aid in interpreting
circumpolar spatial and temporal patterns of Arctic LCLUC change. The tools we use in

Component 3. Synthesis of modeled effects of climate change and land use on vegetation.
The project will build on extensive studies of social-ecological systems in Arctic Alaska
and the Yamal Peninsula, and projects that have linked ground-based geoecological

» ol § N the comparison include detailed field studies, remote sensing, sociological studies, and
information with satellite-derived information along two long transects in both regions o : modeling.
. . . . . Fig. 2. Use of remote sensing products to aid in social science interviews. Florian Fig. 3. Nuigsut, Alaska use area in relationship to the oilfield complex. Shading portrays low
that trave 'se the com plete te 're St”al ArCt|C b|OCI | mate grad |ent Stammler interviewing members of a Nenets reindeer herders brigade, Bovanenkovo (vellow) to high (red) village-use areas. Hatched areas show the use during last 12 months of the The second issue is how to use this information to heIp policy makers, local
Gas Field, Yamal Peninsula. Photo by Bruce Forbes. study. The figure is based on 756 use areas reported by 33 respondents, 1995-2006, illustrating I e T e ey
low use within the North Slope oilfields. (Based on Braund and Associates 2010.) 8 ¢ Y _p i ] P 5 PP
respond to change. Funds from this project will be used to help fund workshops devoted
to applications of remote sensing to Arctic LCLUC and adaptive mangagement
Task 2.1. Synthesis of social-ecological information related to oil and gas development. approaches under a new International Arctic Science Committee (IASC)-sponsored
Component 1. Synthe5|s of ground-based, remote-sensing and climate information from the Key question: “Have the underlying climate and geoecological systems influenced local response to infrastructure expansion and climate change on the Yamal initiative called Rapid Arctic Transitions due to Infrastructure and Climate Change
- - . . . - Peninsula and h th tt d d to th f Northern Alaska?” RATIC).
Eurasia Arctic Transect, and comparison with the North America Arctic Transect. SR e e e IR SIS e s E L (e e L e s U R D s fratd

Deliverables: i) a manuscript comparing cumulative effects of climate and infrastructure changes to the Nenets (reindeer-herding) and Ifupiat (hunting)
cultures (Kofinas, Forbes, Kumpula), and ii) a manuscript focused on the applications of remote sensing and GIS as tools for Arctic cumulative-effects research

North America Eurasia North America Eurasia (Kumpula, Raynolds).
Arctic Transect Arctic Transect Arctic Transect Arctic Transect
NDVI & Phytomass R ol v 2T Fose Mean summer warmth R S Task 2.2. A synthesis of international best practices of adaptive management using remote sensing.
e Bacﬁé@ﬁﬁ %\f% e Qf 2 ?2‘3 mde)(: (4CSm0) . ‘;t*gﬁ Major goal: Synthesis of best practices of remote-sensing applications for addressing Arctic social-ecological issues related to expanding networks of
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gsioe B Enasois ,LNQ\S o W 4.8-12.3 infrastructure and rapid climate change.
e 8 ggﬁggggmm ?Q} \’? m 12.3-20.8 Deliverables: i) a synthesis of international approaches to examine the cumulative effects that use remote sensing, GIS, and predictive models (Kumpula,
0.51-0.56 g 1001-1500g m: OG’P:@ Barents Sea T 20.8-28.3 Barerts Sea Raynolds, Forbes, Walker), and ii) a synthesis of international best practices for adaptive management of Arctic local responses to cumulative effects of climate
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>0.62 [l >2000g m? S %2)5 I 28.3- 34.7 change and resource development (Kofinas, Forbes).
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