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This is a preliminary report on the Study of Environmental Arctic Change
(SEARCH) Workshop held June 30 - July 2, 1999 here at the University of
Washington. The workshop was held with the support of NSF grant OPP-
9978390. Its objective was to gather input for the SEARCH Science Plan, which
will guide an interdisciplinary research program to investigate recent and
ongoing changes in the arctic environment. The plan for the workshop was
made at an April 22-23 meeting of the SEARCH Science Steering Committee
(SSC). An initial outline for the science plan was written by the SSC and
candidate invitees to the workshop were nominated. Modifications to the
outline and additions to the invitee list were also made prior to the workshop.
The working outline is given as Attachment 1. The invitees included experts
from many fields: atmosphere, ocean, ice hydrology and frozen ground, paleo
and glaciology, chemistry, biology, and the human dimension. A list of the
invited attendees is given as Attachment 4. Several invitees that couldn't attend
will remain on our mailing list.

The agenda (Attachment 2) was organized around the Outline and special
working groups (Attachment 3). In the morning session (Wed 1), Wednesday,
June 30, the working groups were formed by discipline. These working groups
spent the morning describing the changes in the Arctic that had been observed in
their disciplines. This was to provide material for the Background sections of the
Science Plan, 3.a.i-iii and 3.b.iii (based on the results of the workshop part of
3.b.iii will become 3.a.iv in future drafts). Session Wed Il in the afternoon was
formed around multidisciplinary working groups focused on the relevance
issues of the Background (3.b) and the corresponding hypotheses (outline section
4). These groups focused on, the relation of the arctic environmental changes to
climate change, the physical feedbacks that might cause the arctic environmental
changes to self-amplify or dampen, the long-term biological relevance of the
physical changes, and the long-term societal relevance of the changes.

On the morning of Thursday, July 1 we again broke into disciplinary
groups and tackled objectives and strategy mainly with respect to observations
(5.a-b, 6.a). In the afternoon of Thursday, July 1 we broke into multidisciplinary
groups and tackled objectives with respect to understanding and prediction (5.c-
d). The groups also discussed strategy relative to modeling, data synthesis,
process studies, and assessment.

The working groups reported their results in plenary and their notes were
collected. The notes are being organized and edited as draft material for most
portions of the Science Plan.

In addition to working group sessions we had plenary presentations on
the Arctic Oscillation by Mike Wallace and David Thompson. Our
representatives from Britain, Canada, Germany, Japan, and Russia described



their national programs. Discussions were also devoted to large related
programs such as PARCS, VEINS, and CLIVAR.

The morning of Friday, July 2 deviated from the agenda and we remained
in plenary to review our discussions and come to grips with key philosophical
issues about the program. These were mainly related to the scope of SEARCH.
Scope was a prime concern at the workshop. Because the increase in the Arctic
Oscillation index appears to be so intertwined with the other environmental
changes, there was some concern that SEARCH was being narrowed down to a
study of the AO, with less consideration for the whole complex of atmosphere,
ice, ocean and ecosystem changes. Most felt that a study of change in general
would be much too broad. Several suggestions were made to limit SEARCH to
particular time or length scales, but time and space scales of the observed
changes are not known.

In Friday morning's session the workshop resolved the scope issue in two
ways. First, it was agreed that we would not limit SEARCH to a particular set of
disciplines or scales; the discussions at the workshop suggest these boundaries
are unknown. Instead, the scope of SEARCH will be defined by focusing on
phenomena directly related to the air-ice-ocean variations we have been
observing and which appear connected to the Arctic Oscillation.

Second, we concluded that we needed a name for the AO-ocean-land
complex that we agreed is at the heart of present changes. In many ways it is
similar to the ENSO- EI Nino phenomenon. Like El Nino, the AO-ocean-land
complex is a climate-scale, multi-environment phenomenon with important
effects for the ecosystem and society. We agree roughly on what is included in
this complex, but we needed a name for it. Caleb Pungowiy suggested "Onami”,
which means "tomorrow" in the Inuit language (Caleb felt the word for "change"
was to long and complicated). This fits the observed complex on several levels.

The focus of SEARCH will be to understand Onami and its implications.
The physical science effort will try to identify and elucidate the feedbacks
between land, air, ice, and ocean that drive the Onami complex and couple it to
the rest of the globe. The ultimate benefit will be the ability to predict the course
of Onami and hopefully adapt to its consequences. The biological science effort
will look for the ecosystem changes that are driven by the physical changes, and
the social science efforts will examine the human impact of the Onami. In
drafting the Science Plan the SSC will use this as the guiding focus. We think
this will give SEARCH a strong, cohesive backbone from which the subjects may
vary by discipline and scale as broadly as appropriate to understand Onami.

The SEARCH SSC will be working to pull a solid draft Science Plan together
in time for the ARCSS-OAII meeting in October 1999. At the workshop we listed
many observations the will be needed as part of SEARCH. Some of these are most
critical, and in some cases we are in danger of interrupting important time series if
critical stopgap measurements aren't begun soon. As prescribed in the workshop
grant, from the meeting discussions we are forming a first list of critical stopgap
measurements, which we will forward to you soon.



ATTACHMVENT 1

St r awman
SEARCH Sci ence Plan Qutline
6/ 25/ 99
1. Executive Summary

2. Introduction
a. Brief description of change and i nportance
b. Community reaction, organizational efforts to date
c. Agency / Logistical context, present and future
d. This plan and future requirements

3. Background

a. Conpl ete description of the physical change so far
i At nospher e
ii. lcelocean
iii. Terrestrial ice / frozen ground

b. Rel evance
i Rel ation to climte change
ii. Potential feedbacks
iii. Observed biological / hunman inpact

Hypot heses

5. Objectives
a. Track the changes
b. Gain historical perspective
c. Understand the changes
d. Predict future changes /consequences

6. Strategy
a. Long-term neasurenents
i. Future observations
ii. Historical/paleo
b. Mdeling and Data Synthesis
c. Process Studies
d. Assessnent for stakehol ders and non-phys disciplines

7. Relation to other prograns
(PARCS, LAIl, HARC, NSF Atnmps Sci, GO0OS?)

8. Recommended Action & Organization
a. Science Steering Conmittee
b. Project Ofice
i Pr ogram coordi nati on
ii. Information dissem nation
iii. Logistics coordination



ATTACHVENT 2

Agenda for SEARCH Sci ence Pl an Workshop

June 30, July 1& 2,

1999

Har di sty Conference Center

The Applied Physics Laboratory,

1013 NE 40th St

Seattl e,

Day 1: \Wednesday,

VA

Uni versity of Washington

June 30, 1999

0800- 0830 Regi stration / Pastries, Fruit, Juice, Coffee and Tea
0830- 0835 Wl cone - Moritz, Chair Polar Science Center
0835- 0910 Agenda, SEARCH Background and Update - Mbrison
0910- 0930 NSF Perspective on SEARCH - Chri stensen
0930- 1000 Sci ence Plan Qutline, Background, Hypotheses, Discuss
1000- 1020 Br eak
1020- 1200 Wor ki ng Groups - Background, Hypotheses
1200- 1300 Pi zza Lunch at APL
1300-1320 TBD
1320- 1500 Wor ki ng Groups - Background, Hypotheses
1500- 1520 Br eak
1520- 1630 Wor ki ng Group Reports
1630- 1730 Di scussi on
D nner on your own
Day 2: Thursday, July 1, 1999)
0800- 0830 Conti nent al Breakf ast
0830- 0845 SEARCH Qutline, Objectives & Strategy - Mrison
0845- 0915 Sci ence Plan Qutline, Objectives & Strategy, Discuss
0915- 1000 Worki ng Groups - ojectives & Strategy
1000- 1020 Br eak
1020- 1105 Worki ng Groups - (njectives & Strategy
1105-1200 Short Reports on International Prograns
1200- 1300 Lunch at APL
1300-1320 TBD
1320- 1500 Worki ng Groups - hjectives & Strategy
1500- 1520 Br eak
1520- 1630 Worki ng Group Reports - Objectives & Strategy
1630- 1730 Di scussi on
1830 D nner at Ivar's



Day 3: Friday, July 2, 1999

0800- 0830 Conti nental Breakfast

0830- 0930 SEARCH Sci ence Pl an, Assessnent - Di scussion
0930- 1000 SEARCH Or gani zati on - Di scuss

1000- 1020 Br eak

1020- 1130 Wor ki ng Groups, Organization

1130- 1200 Worki ng Group Reports

1200 Adj ourn, SSC Di scussions at |unch, afternoon



ATTACHMVENT 3

VED |

Groupsfor Section 3a, Description of Change so Far, Wed Part |

Note: Namesin bold are SSC. Underlined names are Group Leaders

Atmospher e/l ce Observations of Change
Qverland, Jim

Mike Wallace

John Walsh

Jennifer Francis

Battisti, Dave

David Bromwich

Bob Dickson

Jm Madlanik

Ocean Observations of Change
Schlosser, Peter
Knut Aagaard
Jim Swift

Miles McPhee
Mike Steele
Tom Dellworth
Toshi Takazawa
Leo Timokhov
Ursula Schauer
Drew Rothrock
Jinlun Zhang

Terrestrial, Glaciological, Paleo Evidence of Change
Serreze, Mark

Marc Steiglitz

Pat Anderson

Linda Brubaker

Morison, Jamie

Biological Observations of Change
Jackie Grebmeier,

Codispoti, Lou

Kim Petersen

Igor Melnikov

Caleb Pungowiyi

Sue Moore




Human Dimension Observations of Change
Jack Kruse

Dally Garza

Larry Hamilton

Sergel Pryamikov

WED Il

Groupsfor Sections 3b and 4, Relevance and Hypotheses, Wednesday Part |11

Relation to Climate Change
Battisti, Dave
Serreze, Mark
Mike Wallace
John Walsh

Jim Swift

Drew Rothrock
Bob Dickson
Tom Dellworth
Pat Anderson
Toshi Takazawa
Ursula Schauer
Schlosser, Peter

Feedbacks
Knut Aagaard
Overland, Jim
Miles McPhee
Mike Steele
Jennifer Francis
Jinlun Zhang
Jm Maslanik
David Bromwich
Marc Steiglitz
Linda Brubaker
Leo Timokhov



L ong-term Biological Relevance
Codispoti, Lou

Jackie Grebmeier,

Kim Petersen

Igor Melnikov

Caleb Pungowiyi

L ong-term Social Relevance
Jack Kruse

Dolly Garza

Larry Hamilton

Sergei Pryamikov

Sue Maoore

JamesMorison

THURSI

Groupsfor Sections5a.b & 6a, Objectives and Strategy
Tracking Change, History, L ong-term Measurements, Thurs. Part |

Tracking Atmospher e/l ce Change
Qverland, Jim

Mike Wallace

John Walsh

Jennifer Francis

Battisti, Dave

David Bromwich

Bob Dickson

Jm Madlanik

Tracking I ce/Ocean Change
Schlosser, Peter
Knut Aagaard
Jim Swift

Miles McPhee
Mike Steele
Tom Dellworth
Toshi Takazawa
Leo Timokhov
Ursula Schauer
Drew Rothrock
Jinlun Zhang




History and Tracking Terrestrial, Glaciological Change
Serreze, Mark

Marc Steiglitz

Pat Anderson

Linda Brubaker

Morison, Jamie

Tracking Biological Change
Jackie Grebmeier,
Codispoti, L ou

Kim Petersen

Igor Melnikov

Caleb Pungowiyi

Sue Maoore

Tracking Changesin the Human Dimension
Jack Kruse

Dolly Garza

Larry Hamilton

Sergei Pryamikov

THURSII

Groupsfor Sections 5¢c.d and 6b.c.d, Understand/Predict the Changes = Modeling, Data Synthesis,
Process Studies, and Assessment, Thurs, Part ||

Modeling
Battisti, Dave
David Bromwich
Jinlun Zhang
Tom Dellworth
Marc Steiglitz
Miles McPhee
Mike Steele
Drew Rothrock




Data Synthesis
Serreze, Mark
Mike Wallace
Overland, Jim
John Walsh
Jennifer Francis
Bob Dickson
Jm Madlanik
Linda Brubaker
Schlosser, Peter
Jim Swift

Toshi Takazawa
Leo Timokhov
Ursula Schauer

Process Studies
James Morison
Knut Aagaard
Jackie Grebmeier,
Doally Garza
Larry Hamilton
Igor Melnikov

Assessment
Codispoti, Lou
Jack Kruse
Kim Petersen
Caleb Pungowiyi
Sergei Pryamikov
Sue Moore
Pat Anderson
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Knut Aagaard
Uni v. of Washi ngton
Seattle WA

David Battisti
Uni v. of Washi ngton
Seattle WA

Davi d Bromwi ch
Byrd Pol ar Research Center
Col unmbus OH

Li nda Brubaker

Col | ege of Forest Resources
Uni v. of Washi ngton
Seattle WA

John Chri stensen

O fice of Polar Prograns
Nat i onal Sci ence Foundati on
Arlington

Lou Codi spoti
Horn Point Env. Lab
Canbri dge MD

Tom Del worth
G-DL/ NOAA/ Pri nceton Univ.
Pri nceton NJ

Bob Di ckson
Centre for Environnent
Suf fol k UK

Jenni fer Francis
Rut gers Uni v.
New Brunswi ck NJ

Dol ly Garza
Mari ne Advi sory Prgm
Sitka AK

Jacki e Grebneier
University of Tennessee

Law ence Hami |l ton
Univ. of New Hanpshire
Dur ham NH
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Jack Kruse
Uni v. of Massachusetts
Leverett NA

Ji m Masl ani k
Uni v. of Col orado
Boul der CO

M | es McPhee
McPhee Research
Naches WA

Hunfrey Melling
Inst. of Qcean Sci ences
Si dney BC Canada

I gor Mel ni kov
Russi an Acadeny of Sciences
Moscow Russi a

Sue Mbore

Nati onal Marine Manmmal Laboratory
NOAA/ NMFS? APSC

Seattle WA

Jam e Morison
Uni v. of Washi ngton
Seattle WA

Ji m Overl and
NOAA/ Paci fic Marine Env. Lab
Seattle WA

Jonat han Over peck
NOAA Pal eocl i mat ol ogy Prgm
Boul der CO

Don Perovi ch
CRREL
Hanover NH

Ki m Pet er son
Univ. of Al aska
Anchor age AK

Andr ey Proshuti nsky
Univ. of Al aska
Fai r banks AK



Sergei Pryam kov
Arctic and Antarctic Res. Inst.
St. Petersburg Russia

Cal eb Pungowi ti
Nome AK

Dr ew Rot hr ock
Uni v of Washi ngton
Seattle WA

Ur sul a Schauer
Al fred Wegener |nst.
Br emer haven Ger many

Pet er Schl osser
Lanont - Doherty Earth Obs.
Pal i sades NY

Mark Serreze
Cl RES/ Uni v of Col orado
Boul der CO

M ke Steele
Univ. of Washi ngton
Seattle WA

Marc Stieglitz
Lanont - Doherty Earth Obs.
Pal i sades NY

Jim Swift
Uni v of California-San D ego
La Jolla CA

Takat osh Taki zawa
JAVSTEC
Yokosuka Japan

Leo Ti m khov
Arctic and Antarctic Res. Inst.
St. Petersburg Russia

M ke V@l | ace
Uni v. of Washi ngton

Seattle WA
John Wl sh
Univ. of Illinois

Urbana IL



Jinlun Zhang
Uni v of Washi ngton
Seattle WA



