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About this document:

The North Slope Science Initiative (NSSI) was developed by local, state and federal
governments with responsibilities for land and ocean management, to facilitate and
improve collection and dissemination of ecosystem informationlpétty A y 3 G2 | €
North Slope region, including coastal and offshore regions. misgionof the NSSI is to
improve scientific and regulatory understanding of terrestrial, aquatic and marine
ecosystems for consideration in the context of resource develaqts activities and

climate change. Thasionof the NSSI is to identify those data and information needs
management agencies will need in the future to develop management scenarios using
the best information and mitigation to conserve the environmeoftshe North Slope.

The NSSI adopts a strategic framework to provide resource managers with the data and
analyses they need to help evaluate multiple simultaneous goals and objectives related
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information produced under other North Slope science programs, both internal and
external. The NSSI also facilitates information sharing among agencies, non
governmental organizations, industry, academia, international programs and member
of the public to increase communication and reduce redundancy among science
programs.

The NSSI was formally authorized in Section 348, Energy Policy Act of 2005 (Public Law
109-58) with eight objectiveso ensure the NSSI is conducted through a comprehensive
science strategy and implementation plan. Among the eight objectives in the legislation
arethe need to identifyinformation for inventory, monitoring and research activities,

and develop an underahding of such information for agencies, local governments and
the public. This document brings about a comprehensive view of NSSI membership and
its Science Technical Advisory Panel to address broad subject areas through the
identification of managemenguestions and information needs over the next two

decades, hence&gmerging Issue Summarie$Vhile this document addresses several
subject areagit is not to supplant individual agency science or management programs.
Rather, the document can be used talidate many of the science directions already

being addressed by some individual NSSI member agency, help share human and
monetary resources to address needs beyond an individual agency capability and help
set systematic direction to collectivedyldressscience needs into the future. Likewise,
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NSSI member agencies and outside organizations address needs within their own
programs and share the resulthis document can & revised to reflect needs

addressed or modified based on the results of gained knowledge.
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NSSI STAP

Cover Me mo

To:
Through:
From:
Date:
Re:

North Slope Science Initiativ@versight Group
John Payne, Executive Director

Bill Streever, 8ience Technical Advisory Panel
September 23, 2009

Submission of 13 Emerging IssBammaries

The Science Technical Advisory Pan&8ITAP) is pleased to submit these thirtdaral
draft emerging issuesimmaries

As a reminder, thesummariesre the result of a process that included:

1.
2.

3.

o gk

Identification of important emerging issue topics by the Ovhatsgroup.
Development omanagemenjuestionsconcernsand needselated to each
topic by the Senior Staff Committee.

Meetings of subgroups from both the STAP and the Senior Staff Committee to
Awor kshopod each emer,gridmgomeases oulines opi c
or initial rough drafts of the emerging isssiemmaries Results from these
subgroup meetings were then further worked byarmaoremembes of each
subgroup to develop a draft that could be circulated to all STAP and Senior
Staff Committeeanembers for comment.

In all cases, draBummariesvent through multiple iterations.

Draft summariesvere submitted to the Oversight Group for comments.

Draft summariesvere revised by a subset of STAP and Senior Staff
Committee members to address commgmbvided by the Oversight Group.
During the July STAP meeting in Deadhorse, dsafhmariesvere revised
once againn an attempt to ensure that Oversight Group comments were
thoroughly addressed, that themmariesvere to some degree standardized,
andthat those present at the Deadhorse meeting were satisfied with the
content of eackummary

The summaries weffenalized and approved for submission to the Oversight
Group during the September STAP meeting in Fairbanks.

Throughout the process, Dennysisay(Deputy Directorjand Bill Streever
managed the comments and revisions, acting asgad¢keeperand editors,
but always with the input arepproval ofSTAP members.
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In addition to these thirteesummariesanemerging issusummaryon arcticfish and
fisherieswill be draftedaftercompletion otthe International Arctic Fisheries Symposium
(October19-21, 2009)andthe annual meeting of the Alaska Chapter of the American
Fisheries SocietfNovember2-6, 2009) Anotheremerging issusummaryon
sodoeconomicstructure requested by the Oversight Grbhap been delayed due to
unforeseen circumstances and will be submitted as soon as reasonably possible.

The STAPunderstandghat the Oversight Groumay provide additional comments on
thesefinal draftsummaries The STAP welcomes these comments and looks forward to
finalizing thesummariedbased on the next round of Oversight Group comments.

In reviewing thessummariesOversight Group members are urged to bear in mind the
following points:

e At the request of the Oversight Group, each emerging ssmenarybegins
with a few highlightspresents an overview and management relevance
section,and ends with recommendations. Beyond this, the emerging issue
papers vary somewhat in formdtorinstance although esmeof the overview
sectiongnclude a small number of citatiots support specific statements
most do nat Several summarieslsoc ont ai n t he original 0
and needsoO pr ovi dSenibr Staff CammideeVBilEdtHers by t h
do not. Because of differences in the nature of each topic @odne cases
the approach taken in drafting eathmmary the STAP felt that minor
differences in formatting weilessimportantthan an appropriate focus on
content.

e Review and revisioby a professional technical writer will occur after
incorporatinghe Or er si ght Gr o u p ®hss reiewrwdl Ensuceo mme n {
consistent usage, grammar, and spelling ansoingmaries

e During the final revision and preparation, a egantative figure may be
added to each emerging issienmary

Individual members of the STAP have suggested that additional Emerging Issue
Summariesnay be needed-or examplea paper on the restoration of disturbed habitat
could provide useful guidance on a topic that is likely to become increasingly important
in the coming yearsWhile time constraints prevented broad discussion of this
suggestion during the STAP meetinggel compelled to bringt to the Oversight

Gr oup 6 s latgathe ©OveisighhGroup to encourage the STAP to consider this
and possibly other gaps in the current list of emerging issues.

The STAP andenior Staff Committekave also begun to cadsr a synthesier

i ¢ 0 n n e cpapen inténded ® summarize dimk informationand
recommendationsom amonghe emerging issuesimmaries Even a cursory review of
the emerging issusummariesuggest connections between topickor examplgean
understanding of changes in climate will lead to improved understanding of changes in
shallow permafrost, which has obvious links to changes in hydrology, lake drying, and
land covewnegetation change. Similarly, many of the recommendations inseacmary
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complement one anotheAs anexamplethedevelopment of predictive models for
coastal salinization will benefit frotte increased precision in oumderstanding of
climate chang¢hat results from an improved weather network

At least two broadecommendations appear in masfythe emerging issue summaries.

The first,improved coordination amongsearcherss recommendedepeatedly For

example, a concerted coordination effort is needed to improve the usefulness of the many
meteorological stations scattered across the North Slope. Similarly, a coordination effort
could inventory the many vegetation monitoring sites scatteredsatm®orth Slope

and move toward development of standard methtmdetect land cover/vegetation

change Secondjmproved data managemastrepeatedly recommende®lany of the
emerging issusummariesecognize the need for centralized data managetiantvill

ensure data accessibilitf3oth coordination and improved data management are part of
the NSSI mission, and their frequent appearance in the emerging issue summaries
underscores the relevance of this mission.

While the STAPhas provided somadication of priority within each summary by

providing a shortlist of recommendations, the ST#aB not thoroughly considered
prioritization ofrecommendatiogbetween issuesNevertheless, it seems obvious that

the recommendations made in the WeatherGimdate emerging issumummary which
primarily call for improved coordinatién should be given a high priority. Improved

weather and climate data will be relevant to all emerging issues and can be accomplished
relativelystraightforwardly by implementintpe steps outlined in the recommendations
section of that summaryin addition, it seems obvious that an assessment of

devel opment scenari os t hyadrfutirdootbekNerth&lepe t h
is badly neededThat is, an assessment thasdribes the ran@efrom least to most of
development scenarios likely to occur in the next 20 years is ne&ted.

recommendation appears in the Increasing Marine Activities emergingsiasueary

butwill have relevance to all emerging issues if itx¢ended to terrestrial settings.

Lastly, on several occasions the STAP discussed recommended actions that could be
pursued relatively easily to yield meaningful results. One example is development of an
inventory of longterm vegetation sites and déwement of a database to archive data

from these sites. Pursuit of recommended actions likely to yield meaningful and visible
results in a short timeframe will add to

The STAP | ooks f or wa s amnments ancfwtheOdirectios.i g h t

*k*k
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Emerging Issue Summary
WEATHER ANOLIMATE

Highlights:

¢ North Slope weather data collection is currentlgy hocat best a systematic
approach to data collectionjata storage,datamanagementdata dissemination
and equipment maintenance is critically needfa accurate assessmerand
prediction of weather analimate patterns

e Agencies and other entities responsible &ord in need ofveather data need to
work together in a concerted effort to inventory existingeather stations
undertake a gap analis and invest in an improved, welbordinated, and
centrally managed (or at least coordinated) system.

e The pressing need for improved weathdata collection and managenent
cannot be overemphasizedlhe current tate of affairs igroubling andin need
of immediate rectification.

Meteorological station on the North Slope. (Doug Kane, UAF)
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Overviewand Management Relevance

Weather and climate are amortpe most pressing environmental issi@cing society

in general. Climate change is impacting arctic people, wildlife, and habitat while also
affecting industrial operationsMany ofthe other emerging issues adbkrectly related

to expected changesn the local climate. In short, we must rake substantial
improvements in how we undertake the most essential task of understanding and
modeling climate if we are to achieve much progress on other issues. These
improvements require improved weather data that will allow both downscaling of
models and groundtruthing of models. Improved weather data will also provide
benefits beyond their use in climate change studies, such as improved logistical planning
for field operations

First, two definitions: Weather is the measurableday-to-day variation in temperature,
wind, precipitation, and so on at discrete locations Human activity is strongly
influenced by the weatheiThe weathedetermines if flying will be safe and when roads
need to be plowedClimate is the derived longterm trend in the weatherand the
variation in average coniibons over months and yearsn a regional basis Climate
determines how many plows might need to parchased and maintainedased on the
expected amount of snowfall and number and severityofter blizzards. Knowledge of
the weather is essential in human operations. Knowledge of the clinsagssential in
human planning.The two are connected in a practical way because climata dag¢
derived fromweather data.
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order NOAA weather station, is the ueih which bothweather and climatenformation

are based. With climate warming underway, understanding both the weather and
climate are equally importarat this juncture on the North Slope. Weather and climate
play a role inmany shortterm andvirtually everylongterm management decision on
the North Slope.

On the North Slope, there are multiple independent stations and networks recording
the weather Some of the stations are part of formal national weather and climate
networks while others are part of small private and/or research netwof&sy, UAF
Water and Environmental Research CehterSince these stations have different
purposes and fundingources there is little to no coordination of efforts. No single
individual or agency knows the totality of what is in place and dpeganor who is
operating it A wide range of instrumentation is employedthv varying degrees of
success The spacing of the existing weather networks and individual stations is the
result of specific projeetiriven needslogistical realities, anth some cases, the legacy
of past practices (e.g., one network operated by the USGS is located at NPRA byreholes
Measured parameters, protocol, quality, and maintenance vary widely from station to
station.
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Despitea lack ofinformation on existing weather stations and their capabilities, it is
clear that currentefforts to measure weatherare not adequate. Even if existing
disparate networks could be integrated inte single weloperating network with
exemplary data reporting, we would still be unégmpling the weather and climate
conditions of the North Slope. Moreover, the existing data cannot be found in any
single onestop location. In factprior attempts to consolidate data from multiple
sources have resulted in frustration and ultitaly failure.

Finally, the currentad hocnetwork includes within it ephemeral stations and ghost
stations Ephemeralktations are operated by individuals or agenciésat do not have

the means for longerm continuity and arethus likely to cease opation after just a
few years Ghost stations are those that were once operated, perhaps even generating
a lengthy record, butwhich areno longer operating Ephemeraland ghost stations
couldboth contribute significantly to our understanding of weather and climate change
on the North Slope, buthey are unlikely to do s their current staé. Seps need to

be taken to resce datafrom ephemeraland ghoststations. It is also important to
establish a mechanism for temporarily supporting statiosgstematically assessing
their importance and developing a lostigrm solution to keep them operatingif
appropriate

The resultis that the meteorological data may bander-sampledin large regions and
well-sampled in smaller areasThe diversity of approachesquires afair amount of
effort to allow comparisons The ephemeral nature of a majority of measurements
severelyhampers the ability to derive climate informatipwhich requireslongterm,
consistent measurements.

Why is this issue so important and fundamental? A few anecdotal bullets may illustrate
the problem:

e Research or workrewstry to fly into a renote location on the North Slope, but
are forced toreturn becausevhile the weather was goodt the nearest weather
station, it was bad at the remote siteSuch flights waste time and resourcbsit
beyond cost concerns, these situations are potentially dangerous for the
personnel involved Clearly, weather prediction for the North Slope is hampered
by a low density of reporting sites, yet many existing sitese#heer not in useor
arenot known to weather prediction agencies.

e In the face of unprecedented changes time cryosphere,weather patterns
across the North Slopare changng markedly For examplesnowmeltarrives
two weeks earlier now than it did 30 years ago. Baselines from past yeay
thus no longer be valid as a basis from which to compare future change with
current conditions.
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e Agencies and industry useircent weather and climatdorecasts for planning
when to start and demoitize projects The AlaskaDepartment of Natural
Resourcesand the BLM currently uselata from a limited number of stations
along the road system tonake tundra openingnd closingdecisions. Having
greater access to redime data froma properly designed network afeather
stations across the North $le would allow bothndustry and agencies to make
better informed, more accurateand operationally efficientecisions.

In short, this emerging issue of weather and climate cuts across all agencies and
stakeholders living and working on the North Sloped @ absolutely fundamental to
what they do. Although existing data collection networks are inadequatgid and
muchneeded progress could be made with relatively little outlay in money and effort
This progress coulserve as a shining example of ta@ue of the NSSI

Thefollowing ecommendationgocus oncollection ofthe weather measurements that

are requiredto providea crediblebasis forthe climate changeinformation neededto
addressseveral other emerging issues. We leave the effects of climhtsmgeon
particular issues, such as coastal erosion and sea tacethose emerging issue
summaries. Various national and international research programs are conducting
efforts to improve anddownsize climate models appropriate to the North Slope region
These programs recognize a need to provide results on a scale appropriate to answer
regional questionsbut the quality of local and regional information to feed thesmrts

is what needsmmediate attention.

Recommendations:

1. Inventory allof the meteorologicaldata and stations and do not judge them
while performing the inventory. Other such inventories have proven useful
and worth the time. For example, the Western Regional ClinGzater
(WRCC) completed inventories for alitidnal Park Serviceetworks in the
country http://www.wrcc.dri.edu/nps/reports.php that address
measurements, consistency, maintenance, standards, QA/QC, and stoon.
do the meteorological data and statiomventory well will require a real
person (or personsyith the necessary time and resourcés do a lot of
detective work in the formof phone calls and site visitsThe inventory
should include information aboutype of data, length of record, source of
funding, likelihood of continued operation,annual cost, method of data
transmissioGOES, radio, collected on visitg)d so on.

2. Determine the degree of flexibility in station design tassess whether
modifications in design and deployment are feasible that allow the stations
to provide more consistent data while still achieving their intended purpose.
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3. Canvas the various NSSI ages@nd groups$o develop a lisof their needs
for a) operational weather data, b) weather forecastifrgcluding short and
longterm and bcal and broadscale wind conditios), ¢) climateforecasting
d) data to test empiricalphysical and hybrid modelf natural systems and
biota) and e) other research applicationallow these needs to vary from
group to group, but look focommon areas within theeeds
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are new stations needed?Gaps exist only when questions or issues are
defined Foran exampleof this kind of analysjseethe work of the WRCC
and the interagencyProgram for Climate, Ecosystem and Fire Applications
that assessed the Great Basianibte Automated Weather Sations network
and produced criteria and recommendations for new stations to fill gaps in
that region fttp://www.cefa.dri.edu/Publications/gbreport.pdt

5. Determine how best to use gridded modedroducts (such asthe Oregon
State Universit PRISM climatologyr the North Anerican Regional
Reanalysisin conjunction with station data to produce better, more spatially
explicit weather and climate products, as well asetplore where to best
augment future measurement networks.

6. ollectively poolresourcesand begin to install new stations &entified in
Step#4 above A climate network may best be built through efforts from the
multiple groups currently collecting wteer data. This may require ane
creative management tsuccessfully maneuver through likedgntroverses
with regard tofinancing operatingthe stationsand managinghe data.

7. Explore what would constitute a nationabwatisfactorywayto makethe data
accessibleo userswith a minimum of cost and effort, and how ithdata
would be integrated with existing national archiving efforts. Be sure to
address the issue of creditBvery individual, group, or agency wants their
efforts to be recognized ahacknowledged.The data should be archived and
disseminated through an appropriate entgych asVRCC.

8. With the weather network improvements that result fronthe steps
describedabove, better and more reliable downscaled climate predictions
will result. This willthen present an excellent opportunity for agencies to
collaborate on the acquisition and use of shared forecasts that can be used
to assess climate impacts on activities and resouradisin their respective
areas of responsibility.

We understad that some progresen Recommendations 1, 2, 4 and 7 is already being

made under the aegis of the National Weather Servietowever,tiis our belief that if
all NSSI entities undertakihese above steps with vigor andsufficient human and
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financialresourcesin a coordinated manngramore complete andsery positive result
would be poduced in a reasonable periodOne perhaps obvious cave# that the
process outlined aboveequirescareto avoid placingoo much of a time and money
burden on the perators of the networks that are already in placthat is, it is
important to avoid discouraging participationwith this in mind,it is crucial to have
sufficient staff to direct and implement the project.

*kk
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Emerging Issue Summary
INCREASINBIARINEACTIVITIES

Highlights:

There is an immediate need to identify the likely range of human activities (e.g.,
oil and gas development, fishing, and tourism) in the coastal and offshore waters
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of cumulative effects from oil and gas development, and various NEPA
documents offer reasonable starting points for the prediction of future
scenarios.

Onceplausible scenarios are understood, potential environmental effects should
be modeled in a manner that is relevant to decision makers but also recognizes
uncertainties inherent in development trajectories.

For many issues, a need farctic-specific bas@he information on current
conditions €.g., community composition, noise levels, water quality, invasive
species) and risk assessment (e.g., for oil spills, shipping accidents, bird strikes)
was apparent, as was the need tbis information to be made atessible to the
public €.g.,through GINA).

Because ansideration of cumulative impacts will be important, effective short
and longterm monitoring of human activities and the physical and biological
environmentswill be needed. This monitoringwill require development of
standardized methods to make appropriate comparisons over time.
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Overview and Management Relevance:

TheNSSI Senior Staff Committee provided the STAP with quessil@vant to increased
marine activity These questionsare specifically addressed below. Although each
guestion was addressed individuallye discussedh number of other approaches to
organizing information comtined in responsegor example

e type of fhysical, biological or social driver most affecting each question

¢ nature of the questions presented by agency staff (e.g., information gap filling,

impact assessent, or mitigation/regulation)
¢ timeline of the need for the information (:B years, 310 yearsand 1020 years).

No single approach was chosen, but aspects of each of these approaches are woven into
the findings presented below in association with each question.

We discussedumulative effects as a general topic of relevance to this emergisigei

and others andt is covered in part under Question 3. It is worth noting that practicable
short- and longterm monitoring that retains comparability over time will be needed in
any approach to assessing cumulative impacts. MMS efforts such as D¥WIahid
COMIDA provide good examples of affordable methods that can be consistently applied
to produce relevant results. Similar efforts will be needed throughout the foreseeable
future to support any approach to assessing cumulative effects.
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However, the whole issue of how to assess cumulative effects is broader than North
Slope or even Alaskan concerns. Although cumulative effects analyses are a routine part
of the planning process and a large literature describes various approaches teiagses
cumulative effectsthe subjectcontinues togenerate debate throughout the scientific

and management communities, especially with regard to the cumulative effects of
underwater sounds associated with marine activities.

Any effort to assess cumulae effects should begin with a thorough understanding of
the methodological literature on cumulative effects analyses and a thorough knowledge
of past work assessing North Slope cumulative effects, including work associated with
various National Environnméal Policy Act (NEPA) documents as well vesrk
undertaken by the National Research Council. However, unique new ways to assess
cumulative effects may be necessary to address North Slope issues.

Finally, some of the questions from the staff were in faot issues that warranted
scientific or technical advice, but rather were issues that needed management action or
legal interpretations beyond the purpose of the STAP. fbllewing are the{ ¢! t Qa
responses to individual questions

1. In what ways will ineeased access enable increased development?

In the absence of restrictive legislation, increased access likely to result from
reduced ice coverwill enable increased development and increased activity
(including, for example mining and additional oil and gas exploration and
development), but the degree to which this is likely to occur is not knolespite
significant challenges associated with forecasting future development trends, there
is an immediate need to gain a basmderstanding of the likely range of exploration
and development and operational scenarios (including energy development,
shipping,and tourismactivities) in thel-20 year timeframe This may be dongsing
economic research techniques, perhaps includisgessments of historical trends,
surveys, interviews, and workshgpsy R 6 & RN} gAy3d FNRY (GKS !
al NAYyS {KALWAY3I ' aasSaaySyid wHnnd wSLR NI
assessment of cumulative effects from oil and gas developmert,various NEPA
documents. Climate drivers should be a part of these considerations. The goal is to
understand, to the extent possible, the likely future of North Slope activities so that
research can be planned to address potential impacts in a manrarwiil allow
adjustment of regulatory frameworks as appropriate to manage expected impacts.
As an example, if shipping activity is likelyinoreasesubstantially,then research
geared toward understanding underwater sounds associated with shipping, the
response of marine mammals and other marine life to these sounds, and
approaches toward assessing cumulative effects of multiple sound sources would be
justified.  All findings would require ongoing assessment and revision as the
economic and environmentdandscapes changdt should be noted that the North
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Slope Borough intends to hold a workshop in 2009 to develop a quantitative
approach to measuring cumulative effects of industrial activities on bowhead
whales. The results of the Arctic Marine ShigpAssessment and this cumulative
effects workshop could be combined to suggest a way forward for research relevant
to the management of impacts from underwater sounds associated with shipping.

. How will infrastructure expand to serve development and whay be the effect of
this expansion?

As notedabovein #1, it is difficult to predict how infrastructure will expand to
support development. As a subset of work undertaken to understand likely future
development and operational scenariospore researchto better understand
methods of predicting the trajectory of economic development, including but not
limited to oikand-gas developmentneeds to be done That is, while work moves
forward to better understand likely future scenarios, additional wkeeded to
understand methods of modeling and the informatiorequired to populate and
interpret the models used to predict scenarios. For example, some models are
based on backasting development patterns. Rather than relying solely on
historical trendsa thorough understanding of innovative options for development
and their potential costeffectiveness will be needed. Understanding the eSext
expansion will require an interdisciplinary systems analysis considering social and
ecological factors. Ithe shorttermt over the next #0-3 years the focus needs

to be on predictions of future scenarios and, during that same period, developing
methods for improving predictions.Once plausible development and operations
scenarios are understood, thethe potential environmental effects of development
should be modeled and compared in a manner relevantderision makers
LYF2NXIGA2Yy YySSRSR (2 FSSR Ayid2 (GKS &Lk (S
mapping of sensitive sites and an understanding of lbase maychange as the
climate changes.

. What are, and how will we measure, the cumulative effects of increases in various
marine activities?

To best address this question for North Slope offshore issues, a clear definition of
gKFEG Aad YSIHyE SBTFTSQ@vaz  SABSOALEEE& Ay |
developed, probably through a dedicated workshop with participants capable of
considering additive effects, nonlinear effects, nested effects, and other
subcategories of cumulative effects. Human lkieand societal health should be
explicitly considered. In parallel with organization of a workshop to better define
cumulative effects, an inventong neededof the existing approaches to cumulative
effects assessment. Consideration of cumulativeatéf@assessment should include
transboundary issues (political boundaries as well as community and ecosystem
boundaries), various development scenarios, a range of climate change scenarios,
and interactions between offshore and terrestrial systems. In tamdito these
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efforts, a retrospective study or studies shouté done tocompare predicted
cumulative effects from past Environmentassessments or Environmental Impact
Statements with actual observed effects to learn from past mistakes and successes.
Armed with a clear definition, empirical evidence, the inventory of existing
approaches to cumulative effects, and information from osfective studies,
simulation models should be developed to identify situations in which cumulative
effects are likely to be important. These models should be interactive decision
support tools (i.e., useful as part of an adaptive management program)rattds
sense they will be differenfrom (but complementary tp cumulative effects
assessments that are legally required as part of the NEPA process.

. Baseline information is lacking for many categories of information (species, habitats,
water quality .. .); to the extent it exists, is there adequate access to the data?

Despite strong efforts undertaken by agency and industry research programs,
environmental conditions in many areas likely to face increased marine activity in
the coming years have beaparsely documented. Significant regional programs of
data acquisition on currentonditions, including data on seasonal and interannual
variability, are needed for areas likely to be affected by increased marine activities.
Each program should estalflis priorities that are relevant toregulatory
requirements and tothe potential scenarios for increased activity. In general,
priorities are likely to include collection of climate data, marine wildlife and fish
population dynamics data (including abundanestimates and seasonal locations of
marine mammals, key fish species, migrating and molting sea ducks, and key
invertebrate prey species), habitat mapping, and inventories of human use (both
subsistence and commercial). General species inventories paya warranted to
better understand the potential spread of species transported on vessel hulls and in
ballast water. Programs should focus on understanding both open water and ice
covered seasaa conditions. All entities undertaking environmental easch
potentially relevant to public agency decistoraking should be required to make
data publicly available either directly through or linked to the Geographic
Information Network for Alaska (GINA) or comparable databaseBxisting
information sourcesshould also be more fully accessed and usefdr instance,
WINIAG SN §dzNBQ NBLIZ2ZNIGA o6& |3ASyOASa [yR Ay

. Will the spread of invasive species increase? If so, which species and which pathways
will be important? How can the spread of invasspecies be reduced?

Although information on native species is incomplete and it is not known to what
extent significant invasions have already occurred on the North Slope, it is apparent
that increasing marine activity coupled with climate change will result in the
increasedntroduction and spread of invasive species. Which species are likely to be
important invaders and which pathways are likely to be most prominent are

Pagel7 of 87




currently not well studiedalthough some pathways are obvious, such as shipping
(through ballast or hull fouling) and the -tese of marine equipment from other
locations without sufficient cleaning between uses. Establishment of an adequate
baseline, acceptable sampling protocols,daoredible monitoring systems are
needed. For an Alaska marine example for baseline determination, see the work of
the Smithsonian Environmental Research Center (SERC) done in Prince William
Sound (available ahttp://www.pwsrcac.org/docs/d0032100.pdif Once a baseline

is established, research will be needed to understand risks associated with species
invasions. An important component of this will be to establish a-efisttive early
detection montoring network, for example by engaging a network of citizen
scientists. These immediate needs should be addressed before significant increases
in marine activities begmnthat is, within the next one to three years. Potential
pathways for species intragttions should be identified and inventoried, with initial
emphasis on shipping pathways through the Northern Sea Route and Northwest
Passage. Once pathways are identified, species likely to be transported via these
pathways should be identified and thospecies with the greatest likelihood of
becoming established should be determined. Methods to prevent transport of
species will have to be prioritized on a risk basis, with the majority of effort targeting
those species most likely to aggressively ca@emew areas and those pathways
most likely to facilitate species invasions.

. How will oil spill risk for production operations and for transport operations change
in the coming years?

Assuming that offshore development of oil and gas fields moves forwarthat
shipping activity increases, spill risk will increase. The risk of transport spills (spills
from vessels transporting goods, supplies, or products) may be greater than the risk
of production spills (spills associated with oil and gas productainigast in terms of
catastrophic (rather than chronic) spill eventslo some degregresearch should
therefore focus on transportation risk. Recognizing that spills may include
substances other than oil, management and related research should nomiiedi

to oil spills. Probabilities for different sizes of spills of various materials associated
with a wide range of activities in different locations should be estimated.
Substantial work on spill trajectories is needed, including further work to stded
surface currents. A standard risk assessment method should be developed. Risk
assessments, including those undertaken during contingency planning, should
include consideration of spill response capacépd include consideration of
seasonal conditins, availability of personnel and equipment, and emerging
methods, especially during severe weather or in broken ice where response
capability is limited at best.

|l 26 gAff GKS W 02dzaGA0 SO2t23eQ OKIy3S
(e.g, Gulf of Mexico versus Arctic)?
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If marine activity levels increase, the anthropogenic acoustic footprint will inevitably
increase, especially in the frequency range below 1,000 hertz. Furthermore, as ice
cover recedes and ice thickness decreases, amiseand conditions will change.
Understanding ambient sound conditions will be a necessary step toward better
understanding potential impacts from anthropogenic sounds. Acoustics and
biological work done in the Gulf of Mexico and other regions has \.éig |
application to the acoustic ecology of thBeaufort and Chukchi SeasThis is
because of differences in physical conditions that affect sound transmission, in
species that occur in the Arctic, and in the degree to which Arctic species have
become haituated to anthropogenic sounds. Regionally specific acoustic studies
are needed to account for differences in oceanographic, bathymetric, and other
environmental conditionsas well as differences in specigsecific and situation
specific responses tanthropogenic sounds.To understandreactions to sounds
associated with increased marine activitpehavioral studies of migrating and
feeding marine mammals are needed. At a minimum, {@nm, yearround sound
monitoring is needed throughout the Chukcand BeaufortSeasto understand
change as development progresses amd the climate changes (which is likely to
result in changes in ambient sound levels as a result of decreased ice cover,
increased fetch, and perhaps increased wind speedspaedpitation). The field of
acoustics, perhaps more so than most other fields, suffers from the absence of
standard methods effective longterm acoustic monitoring requires development

of standard methods. For further information, see the Marine Mamniatgerging
Issue Summary.

. How will shipping and other marine operations interfere with species and their
pursuit by subsistence hunters (e.g., will whale migrations be deflected and whaling
access thus be altered)?

The degree to which increased maringtigities will impact subsistence species and
subsistence hunters depends to a large degree on the extent and nature of the
increased marine activities and implementation of appropriate mitigation measures.
At a minimum, increased facilities and vessatfftc will limit access to areasarthe
facilities and traffic. Increased vessel traffic will inevitably lead to collisions with
whales. Regardingnpacts to marine mammals important to subsistence hunters,
currently available information from studie$ 8 82 OAF G SR 6 A (K
production island suggests that at least some bowhead whales respond to
continuous anthropogenic sounds that are slightly above ambient levels by moving
away from the sound source or changing calling behavior. Additional tiam
studies associated with seismic shoots suggest that some bowhead whales avoid
impulsive sounds with levels greater than about 120 dB A 1(broadband) and

that most bowhead whales avoid impulsive sounds with levels approaching 180 dB
RE QPA (broaband). Limited data suggest that ringed seals are substantially less
responsive to anthropogenic sound than bowhead whales. Data on other marine
mammal specieg including beluga whales, walrus, and the various other whales
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and seals that occur in ther&ic ¢ is limited. Very little is known about lofigrm
effects of chronic exposure to anthropogenic sounds in bowhead whales and other
species that occur in the Arctic. In short, existing information suggests that
unfettered increases in marine actids will eventually lead to changes in the
behavior of some marine mammals that will reduce their availability as subsistence
food. Information needed to more thoroughly address the question incluthes
current patterns of habitat use by bowhead whalespecially west of Point Barrow)
and other speciesan improved understanding of avoidance or migration deflection
responses for most speciesnproved understanding of behavioral respongsach

as changes in diving patterns in the presence of anthropmgesound; and
improved understanding of the chronic effects of exposure to anthropogenic sound
that might change fecundity and growth rates. To some degree, research on
bowhead whales and beluga whales shouldgbesnpriority in recognition of their
apparent sensitivity to anthropogenic sound and their importance to subsistence
hunters. Additionally, spatially explicit quantitative research focusing on social and
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subsistence hunting experience and way of life. For further information, see the
Marine Mammals Emerging Issue Summary.

9. To what degree will increased marine discharges of @oitst affect water quality
(e.g., for prey species)?

The degree of impact associated with marine discharges will depend on the species
exposed and the type, magnitude, timing, and location of discharges, as well as
other factors. Research should estimaisk associated with various kinds and
guantities of discharges under various conditions, including risks to important
subsistence species or their preyThe esearch should include analyses of the
likelihood of reaching various levels for each kind o$cdarge. Emerging
technologies that will limit or eliminate discharges should be reviewed and
opportunities for research and developmeshould be pursuedhat will limit or
eliminate discharges and thus reduce the likelihood of reaching levels that can
meaningfully harm the environment.

10.What are the risks from the increasing presence ofinerhardened cruise ships?

The suite of risks associated with nme hardened ships, such as cruise ships, is
similar to other shipping and includes oil spills,lisppf other materials, invasive
species transfers, loss of human life, capacity for response and rescue, direct and
indirect impacts on coastal communities and coastal ecosystems, and potential
interference with subsistence, industry, and scientific operss. Incident

al y3sSySyid ¢Sty SESNOA&aSa O2dzZ R 06S5 Y2dzli

understand the consequences sihking, collisions, or other accidentandinclude
the consequences for local communities, hunters, researchers, and others likely to
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be involved in search and rescue efforts. In addition, impacts from shipping in the
absence of accidents should be considered, probably asrt of other impact
studies.

11.Will increased activity cause more bird strikes?

Greater marine activity will increase the number of obstacles present imda
shore and offshore environments andill therefore increase the number of bird
strikes. Detailed satellite tracking studies can identify movement patterns of birds
and yield insight on areas where collision risk might be high enough to justify
mitigation efforts. Bird strikes on existingugctures or vessels should be monitored
and quantified as a lowost method of understanding the severity of the problem.
Methods to decrease the likelihood of collisions, such as warning lights, should be
developed and assessed, perhaps using methodsAsi F NJ 2 GK2as$s
Northstar Avian Radar StudyMarine mammal strikes will also increase as marine
traffic increases (and as marine mammal populations or densities increase).

12.What are the Law of the Sea implications?

U.S. participation, or caimued nonparticipation, in the United Nations Convention
on the Law of the Sea may affect the legal framework within which marine activities
operate and may even have some implications for the coordination and
implementation of arctic studies. Howevéine STAP does not see this as a scientific
or technical issue, but rathean issue best addressed by policy makers and
attorneys.

13.We will need even greater federal/state/local coordination to avoid regulatory
uncertainty for activity management.

It seems reasonable to believe that increased marine activity will lead to a need for

greater intergovernmental coordination. However, the STAP does not see this as a
scientific or technical issue, but rather an issue best addressed by managers.
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Recommendtions:

1. As soon as possible and as a first step to understanding potential impacts and
management needs, the NSSI should undertake or encourage assessnient of
likely range of development and operational scenarios in th®-20 year
timeframe.

2. Once tte likely range of development and operational scenarios is understood,
environmental effects likely to be associated with these scenarios should be
assessed.

3. In areas likely to face increased development pressure, the NSSI should
encourage continuing andew data collection efforts using standard methods.
Methods standardization is critical to ensure comparability of data collected over
time.

4. The NSSI should promote requirements to make environmental data publicly
available through GINA or similar datsies.

5. While research needs associated with future development scenarios are under
development and standard methods are developed, the M8&uld encourage
ongoing and new research related to contaminants, anthropogenic sounds, bird
strikes, and similar potential impacts. That is, neither the development of likely
future scenarios and their associated impacts nor development of standardized
methods for usein monitoring should be used as an excuse for deferring
research efforts.

**%x
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Emerging Issue Summary
CHANGINGSEAICEO CEANCONDITIONS

Highlights:

Sea ice extent, type, and concentration information is available daily from the
National Ice Center (NIGpr the North Slope adjacent ocean areas. These
observations are derived from a suite of satellite data that, depending on cloud
cover, varies from 200 m to 25 km in spatial resolution. Improved resolution is
desirable.

Historical ice data derived from tedlites for the North Slope go back to 1979
and are available through the National Snow and Ice Data Center (NSIDC),
National Oceanographic Data Center (NODC), and the Canadian Ice Service (CIS).

Wind, wave, and ice observations for the open ocean are provided daily during
the open water season from a combination of satellite observationsNattebnal
Oceanic and Atmospheric AdministratiNOAA) buoys; however, there is not
the long historical reard of these observations as in the case of sea ice.

There is an overarching need for high quality, tfsiendly access to data and
model projections for sea ice and ocean changes that are specific to local
conditions.

Historic information (both remotelysensed and local traditional ecological
knowledge) can be useful in assessing ice conditions.

More research is needed to understand fate and effects of oil spills in sea ice
during freezeup and spring melts.

A series of actions, beginning with a synthesigkshop, is recommended.
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Chukchi Sea ice buckling under changing sea condit{@® and Deb Greene, NSB)

Overview and Management Relevance:

Changing sea ice and ocean conditions will affect marine ecosystems and resource
access, development and magement. Each potential impact presents its own unique
set of questions and need for data acquisition and model developmiéot.instance, oil

spill response requires evaluation of existing technologies as well as scenario modeling
and risk assessment ihe context of potential ice conditionsAlaska Clean Seas (ACS)
presently has a contingency planning process for oil spiliseicovered waters, but
these plans do not account for the rapidly changing ice conditions projected over the
next decade.In the case of sea ice as a platform for subsistence hunting, data must be
collected in the form of traditional local knowledge as well as correlation of changing ice
conditions with records of changing harvest locations and succé&fgects of wave
regime onerosion patterns will depend on detailed local bathymetiynderstanding

the potential effects of ice melt on contaminant load requires models of ice chaagks
atmospheric models of airborne contaminants and deposition on snow andAdeof
theseissues share an overarching need for high quality, €réemdly access to present

and historical data and model projections for sea ice and ocean changes specific to local
conditions. The website for the a{ Sl Ice hdzi f 221 ¢
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(http://www.arcus.org/search/seaiceoutlogkis a step in the right direction. We
understand the Alaska Ocean Observing System (AOOS) is also addressing this problem;
NSSIGINA personnel should coordinate their efforts with AOOSrmdaduplication.

In the Arctic, much of the focus to date has been on changes in sea ice, water
temperatures, and related water movements (currents). However, ocean acidification
may become increasingly important or even as important as changes iteeaadter
temperatures, and related water movements in the coming decades. The importance of
ocean acidification in the Arctic and the need for monitoring or research needs to be
assessed.

Aside from the issue of ocean acidificatiohgtemerging issueelated to sea ice and
ocean condition all require that historic ice records be extracted and compiled in a user
friendly form to be made available across agencies, recognizing the important
distinctions between shoréast and pack iceSome recent icex¢ent mapping projects
have recognized the distinction between shdest and pack icdhjowever,the historical

data sets typically do not make this important distinctioReliable satellite data exist
since 1979. There are also other less quantitativeatd sources that provide some
information into the 1800s, including traditional and local knowledge, whaling records,
and submarine observations. Hastance see the work of Shapiro and Metzner (1979)
on this topic!

TheNational Ice CenteNIC) provides daily estimates of sea ice cover. According to the

bL/ X G¢KS NBaz2fdziAzy 2Hbwelek Bis resolationiid rélativeINE2 R dz
due to the nature of the shape file in GIS softwaFaurther, inputs to the data can range

in resolution from 200 m to 25 kmThese inputs include RADARSAT, DMSP OLS, AVHRR,
and QUIKSCAT. The SSM/I contour uses ti&ANFeam 2 algorithm and is contoured

using the 10.Jercentvalue. In the Lowgrain Ice Edge, the information is removed at a
HEnnn YSGSNI AYyOiSNBIE G2 LINBPGARS | avylrtts
acquired data back to 2004. Weekly ice chartslainto these dating back to the 1970s

can be obtained from th€anadian Ice Servicd'he National Snow and Ice Data Center,
located at the University of Calado, maintains the passive microwave data of ice

extent dating back to 1979.

! Shapiro, L.H. and R. C. Metzner. 1979. Historical references to ice conditions along the
Beaufort Sea Coast of Alaska. Environmental Assessment of thlkea@l&ontinental

Shelf (OCSEAP) Annual Reports, 1979, Volume 9 (Hazards),-pp2632

Identification, evaluation, and recommendation of applicable models and nested
models are needed for regions of interest. Where necessary, these models will have to
be downscaled to address specific issues and local conditions (e.g., Beaufort and
Chukchi Seas), and produce ufendly projections (e.g., 2, 5, 10, 20 years) that can be
used across agencie§.here are many models availaljehe task would be to identyf

which models can be downscaled to regional and local resolution and to determine how
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reliable they are when applied on a local levéNhere reliable models do not exist,
historical, hindcast, and reanalysis of data can be used to project future trends

From these models and trernahalyseswe foresee an increased ability to proceed to
impact modeling, allowingimproved predictions for things like erosion, species
distribution, oil spill response, infrastructure needs, subsistence impacts, etc., by
incorporating the unique variables and approaches necessary to address individual
issues. The models need to provide an estimate of the range of conditions of changing
sea ice, wave regime, and open water extent to support engineering design of offshore
andcoastal land structures.

Recent reconstruction of sea ice historical extent reveals that recent conditions
represent the lowest ice extent in 800 years (Journal of Climate Dynamics). If recent
changes in sea ice cover and increasing temperatures inghad3Sea persist, they will
have profound effects on marine communities. Development and maintenance of a
databaseof the spatial extent and characteristics of sea ice as well as indices of timing
and extent of the spring bloom is a high priority.

Many d the emerging issues are interrelatebofoster a system science approach that
would provide information needed for design and management to support NSSI
stakeholders, a series of Synthesis/System workshops is needed to bring together
scientists and ageaes across disciplines under the umbrella of NSSI, allowing
consideration of whole systems as they relate to sea ice.

The success of these endeavors will depend on a strong commitment to sustainable
long-term monitoring.

Recommendations:

1. Assess the importance of ocean acidification in the Arctic and the need for
monitoring and related research.

2. Conduct under NSSI sponsorship a series of interdisciplinary synthesis/system
workshops to discuss specific emerging issues and their relatiottsbga ice.

3. Continue the research needed to better understand ice fate and effects of oil
spills in sea ice during fall freeze up and spring melt.

4. Task NSSBINA to compile North Slope relevant data from NIC, NSIDC, NODC,
and MMS information on sea ice @pen ocean conditionsPut these data in a
format that is useifriendly, accessible, and can be easily visualized.

5. Based on synthesis meetings, identify additional model needs and output
locations, time scale, and spatial resolution of relevance to IN&tbpe users.
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Candidate models then need to be evaluated and an appropriate model(s)
recommended.

. Use the selected models to make %-, 10, and 2Byear projections of changes
in sea ice and, to the extent that it is possible, biological communities.

In the absence of appropriate models, use historical data and other means to
create retrospective hind casting relevant to North Slope usdiisis should be
done in parallel to the modeling effort.

. The sea ice and wave climate predictions resulting from mtmodeling effort
should then be coupled with specific impact models such as ocean circulation,

changing food web, contaminant transport, shore erosion, anthropogenic-near
shore operations, habitats, oil spill response, and subsistence hunting.

*k*k
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Emergng Issue Summary
PERMAFROST

Highlights:

e Existing data and current techniques for permafrost measurement are not yet
sufficient to address most management concerns.

e Active layer depth and subsidence, and their relatiorthbi@eshold conditions in
the activelayerpermafrost system, may be of more immediate importance to
land managers than broad permafrost conditions.

¢ All relevant data should be centralized in an accessible location.

¢ Combining ground observations with remote sensing techniques may hold some
promise. For instancecombiningSynthetic Aperture Radar (SAR) with active

layer monitoring results may lead to improved understanding of permafrost
dynamics relevant to land magars.

Permafrost degradation on the North Slope. (Ken Dunton, University of Texas)
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