


WELCOME TO THE 10TH ANNUAL 
NORTHWEST CLIMATE CONFERENCE 

 
Dear Colleagues, 
 
On behalf of Portland State University and the conference 
Program Committee, it is my pleasure to welcome you to the 
2019 Northwest Climate Conference.  
 
This year we celebrate the 10th annual Northwest Climate 

Conference and a return of the conference to Portland. The first conference was held in June of 
2010 on the campus of Portland State University. A lot has happened in the climate change space 
since 2010. Record breaking heat, smoke-filled skies, and one particularly notable snow drought 
have all acted as vivid examples of the changes taking place and risks they pose to our region. 
However, like the temperature, the level of engagement and action towards addressing the 
challenges climate change poses to the Northwest has been rising. Nothing illustrates this level 
of regional interest and commitment more than the Northwest Climate Conference and its 
progression over the last decade. This year’s conference showcases a vast diversity of knowledge, 
bringing together experts from regional universities, tribal communities, governments, 
industries, and more. 
 
We are grateful to all attendees for joining us in Portland and sharing their knowledge and 
expertise. Each year’s conference provides a unique opportunity to learn and network across 
disciplinary, occupational, and cultural boundaries, working together on common goals. We look 
forward to contributing to this continued progress towards building a more climate change 
resilient Northwest in Portland this year. 
 
We would like to give a special thanks to our partners at Oregon State University and their 
Conference Services team, University of Washington, and University of Idaho for continuing to 
support this conference tradition. We also thank our 25 sponsors for making this event possible, 
and the volunteer-led Program Committee who have been working for months to make this 
conference a success. I would like to extend an extra special thank you to Arielle Catalano, this 
year’s conference coordinator. 
 
Sincerely, 
 
Paul Loikith 
2019 Conference Chair 
Assistant Professor 
Department of Geography, Portland State University     
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Conference Organization 
 
Paul Loikith, Portland State University, Conference Chair; Arielle Catalano, Portland State 
University, Conference Coordinator; Jill Soth, Oregon State University, Conference Services; 
Jen Hinds, University of Idaho, website management 
 
The conference chair and conference coordinator want to express our deepest gratitude to the 
all-volunteer conference program committee. This conference would not have been possible 
without them, their diverse perspectives knowledge and expertise, and commitment to climate 
change action and resilience in the Northwest. 
 
Program Committee (Name, Affiliation) 
 
Amelia Marchand, Colville Tribes 
Andrew Martin, Portland State University   
Bobbak Talebi, Washington State Department of Ecology  
Chas Jones, Affiliated Tribes of Northwest Indians and NW Climate Adaptation Science Center 
Christina Aragon, Oregon State University 
Crystal Raymond, University of Washington, Climate Impacts Group  
Jack Newman, Sazan 
Jeff Hicke, University of Idaho 
Jennifer Adam, Washington State University 
Jennifer Moore-Kucera, American Farmland Trust 
Julie Sifuentes, Oregon Health Authority 
Kathleen Johnson, Washington County Department of Health and Human Services 
Kavita Heyn, Portland Water Bureau 
Lara Whitely Binder, King County 
Marnie Boardman, Washington Department of Health 
Matt Glazewski, Clackamas County, Water Environment Services 
Max Nielsen-Pincus, Portland State University 
Nathan Marshall, Portland Community College 
Nicole DeCrappeo, Northwest Climate Adaptation Science Center 
Phil Mote, Oregon State University 
Scott Hauser, Upper Snake River Tribes Foundation 
Sean Finn, U.S. Fish and Wildlife Service 
Sharon Delcambre, University of Portland 
Vivek Shandas, Portland State University 
 
A special thanks to Robert Liberty (Portland State University, Institute for Sustainable 
Solutions), Cristina Rojas (Portland State University), and Kenny Ma (Portland State University) 
 
 



            
         

 
 

  
 

  
 

            

10
th Annual N

orthw
est Clim

ate Conference 
O

ctober 8-10, 2019 
The Sentinel Hotel, Portland, O

regon 

Tuesday, O
ctober 8, 2019 Evening Plenary and Reception (open to all) 

W
ednesday, O

ctober 9, 2019 

Breakfast (provided) 

O
pening Plenary  

O
pening Rem

arks, Paul Loikith, Conference Chair, Portland State U
niversity 

7:00 AM
 

8:30 AM
 

Invocation, TBD
 

State of the Pacific N
orthw

est Clim
ate 2019, John A

batzoglou, U
niversity of Idaho 

9:15 AM
 

BREAK
 

10:00 AM
 

10:15 AM
 

Concurrent and Special Sessions 

Clim
ate Change and W

ater Q
uality Im

pacts   
A

griculture  
W

ildlife Ecology 
M

ovem
ent Building for Equity: Justice Based A

pproaches to Clim
ate A

ction and Resilience – Special 
Session 
State A

daptation Planning A
cross Sectoral Boundaries in O

regon: Integration Challenges and 
O

pportunities – Special Session  

7:00 PM
 

A
griculture and Clim

ate Change in the Pacific N
orthw

est – Success, O
pportunities, and Challenges 

Panel M
oderator – Jennifer M

oore-Kucera (A
m

erican Farm
land Trust) 

Panelists: G
ayle G

oschie (G
oschie Farm

s), Chad Kruger (W
ashington State U

niversity), H
annah Clark 

(A
m

erican Farm
land Trust), Risa D

em
asi (G

rassland O
regon) 

 



                           

11:45 AM
 

Lunch (provided) 

12:45 PM
 

Concurrent and Special Sessions 

Clim
ate Extrem

es and D
ynam

ics 
Cities, Com

m
unities, and Clim

ate Change 
Public Perception of Clim

ate Change (12:45-1:25) 
M

ental H
ealth Resilience (1:35-2:15) 

Tribal Com
m

unities 
Final Results and Products of the W

ashington Coastal Resilience Project – Special Session 

Afternoon Plenary 

BREAK
 

2:15 PM
 

2:30 PM
 

3:15 PM
 

BREAK
 

Concurrent and Special Sessions 
3:30 PM

 

Poster Session and Reception 
6:00 PM

 

Clim
ate change and Equity 

Coastal and M
arine Science 

Building clim
ate resilience and adaptation at the m

unicipal level: Leading-edge case studies 
from

 the City of Portland – Special Session 
Sharing and Exploring Cross Jurisdictional A

pproaches to Forest M
anagem

ent U
nder 

Clim
ate Change: Im

plem
enting the CA

, W
A

, &
 BC Forest M

anagem
ent M

O
U

 – Special 
Session 
Com

m
unicating your science by distilling w

hat you know
 and w

hy it m
atters – Special Session 

Stories of Change: Com
m

unity-led, justice based approaches to clim
ate resilience 

Panel M
oderator: Jam

ie Stroble (King County) 
Panelists: Jill M

angalim
an (G

ot G
reen), M

aureen D
arras (Com

m
unity 2 Com

m
unity), Katrina 

Peterson (Pugent Sound Sage)  



                   
  

      Thursday, O
ctober 10, 2019 

7:00 AM
 

Breakfast (provided) 

O
pening Plenary 

8:30 AM
 

M
orning Announcem

ents, Paul Loikith, Conference Chair, Portland State U
niversity 

Invocation, Tanna Engdahl, Tribal Elder, Cow
litz Tribe 

Keynote, D
on Sam

pson, Chief of the W
alla W

alla Tribe, A
ffiliated Tribes of N

orthw
est Indians 

8:45 AM
 

9:30 AM
 

BREAK
 

9:45 AM
 

Concurrent and Special Sessions 

A
tm

ospheric Rivers and Precipitation 
W

ildfire Im
pacts 

Tribes &
 Indigenous Peoples Engagem

ent for the N
ational Clim

ate A
ssessm

ent – Special 
Session 
G

reening and H
ealth: N

eighborhoods A
dapting to Clim

ate Stressors – Special Session 
Resilient W

ater Resource G
overnance in the Pacific N

orthw
est – Special Session  

11:15 AM
 

LU
N

CH
 BREAK 

12:45 PM
 

Concurrent and Special Sessions 

Forest Ecology 
River H

ydrology 
The Clackam

as W
atershed Resilience Project: A

n Interdisciplinary Partnership M
odel for 

Conducting Clim
ate Im

pact A
ssessm

ent – Special Session 
Com

m
unicating Clim

ate Change in the Pacific N
orthw

est: Engaging Students in the Long 
Story – Special Session  
Envisioning Coastal Resilience through A

lternative Futures M
odeling – A

 G
raduate Student 

Perspective – Special Session 



    
           

  
 

2:15 PM
 

BREAK
 

2:30 PM
 

Em
erging clim

ate risks and liability: U
nderstanding risk exposure in the insurance, legal, and w

ater 
sectors 
Panel M

oderator – Kavita H
eyn (Portland W

ater B
ureau) 

Panelists: Paul Fuller (A
llied Public Risk), D

eanna M
oran (Conservation Law

 Foundation), Edw
ard 

Cam
pbell (Portland W

ater Bureau) 
 

3:15 PM
 

BREAK
 

3:30 PM
 

Concurrent and Special Sessions 

Resilience and Risk 
Clim

ate Change and Public H
ealth 

Snow
 and Ice 

D
ecision-M

aking Tools 
Clim

ate Change and Storm
w

ater M
anagem

ent: N
otes from

 the Field – Special Session  

Afternoon Plenary 

Conference Adjourns 
5:00 PM

 



Plenary Speakers 
 
Tues Oct. 8, 7:00 PM: Grand Ballroom 
 

Chad Kruger directs Washington State University’s Center for 
Sustaining Agriculture and Natural Resources (WSU-CSANR). He 
has served on the 2007/2008 Washington State Climate Action 
Team, co-chairing the Agriculture Sector Carbon Market 
Workgroup; the 2010 Washington State Climate Change 
Working Lands Technical Advisory Group; the Washington State 
Energy Strategy Technical Experts Panel; the Northwest Regional 
Biocarbon Initiative, member of the Washington Department of 
Natural Resources Expert Council on Climate Change and was a 
Commissioner on the Douglas County Water Conservancy Board. 
He is currently a board member for the Northwest Ag Business 

Center, the Advisory Board of the Northwest Environmental Forum, the WSDA Dairy Nutrient 
Advisory Committee, and the WDNR Climate Resilience Advisory Panel. He was raised in 
Washington State and has family roots in agriculture in both Eastern (wheat and cattle near 
Spokane) and Western Washington (berries in Whatcom County). 
 

Hannah Clark leads American Farmland Trusts’s programs 
in the Pacific Northwest. Before joining AFT, she served as 
the executive director of the Washington Association of 
Land Trusts, a statewide coalition of 28 land conservation 
organizations dedicated to private voluntary land 
protection, where she led policy development and advocacy 
efforts to increase funding and tools for land protection and 
developed new and innovative programs to advance the 
land trust movement. Before that, Hannah was the federal 
policy director for the Washington Wildlife and Recreation 
Coalition, where she advanced bipartisan efforts to support 

conservation funding through the federal Land and Water Conservation Fund. She was a member 
of Class 39 of Washington’s AgForestry Leadership Program. She holds a Bachelor of Arts in public 
policy, environmental policy, and sustainable development from the University of Michigan. 
 
 
 
 
 
 
 



Risa Demasi, a native Oregonian, grew up on a farm in the heart of 
the Willamette Valley and remains involved in the stewardship of its 
soil resources. She is a Co-founder of Grassland Oregon, and in 
addition to her active role in the company, she has provided 
leadership and insight on numerous boards throughout the US seed 
industry, including serving as Chair of the American Seed Trade 
Association. Grassland Oregon is the leading Cover Crop research 
company in the US. Working with nature to increase productivity is 
how they continue to provide novel solutions for today’s growing 
concerns.   
 
 

Gayle Goschie is a fourth generation Oregon farmer at Goschie 
Farms, Inc. The family is celebrating this season 115 years of 
growing hops. They grow 500 acres of hops, 150 acres of wine 
grapes and 200 acres of rotational crops including malting 
barley. In 2009, Gayle became the first woman grower to be 
awarded the International Order of the Hop, the highest honor 
in the hop growing community. Goschie Farms was the first hop 
grower to be certified as Salmon-Safe, which means they have 
adopted multiple conservation practices that protect water 
quality and native salmon. Today, every acre they farm is 
certified Salmon-Safe and their vineyards have achieved LIVE 
certification for sustainability. Other sustainable practices they 
utilize include being the first hop growers in the state to practice micro-irrigation farming 
techniques and are leaders in promoting beneficial insect activity there by limiting the use of 
chemical controls and they use solar power to partially operate their facilities.  “Our soil is the 
true foundation of our multigenerational business. Protecting and enhancing our growing 
environments brings sustainability to our family business.” 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Wed Oct. 9, 9:15 AM: Grand Ballroom 
 
Dr. John Abatzoglou is an Associate Professor of 
Geography at the University of Idaho, after receiving his 
bachelor's degree in Atmospheric Science from UC Davis 
and doctorate in Earth Systems Science from UC Irvine. 
John's academic interests are primarily focused around 
climate science and climate impacts in the American 
West. John and members of his Climatology Lab work on 
a diverse set of research questions spanning climate 

science and meteorology as well as their impacts on water resources, wildfire, and agriculture. 
The research group also develops web-based climate services to help scientists and practitioners 
improve climate readiness of societies and ecosystems. He teaches classes in Climatology, 
Meteorology, Global Climate Change, and with his spare time enjoys gardening and exploring the 
wildlands of the American West with his wife, twin boys and his dog, Doppler. 
 
 

Thurs Oct. 10, 8:45 AM: Grand Ballroom 
 
Don Sampson is the Chief of the Walla Walla Tribe and Climate 
Change Program Director for Affiliated Tribes of Northwest 
Indians. Mr. Sampson is the Climate Change Project Director for 
the Affiliated Tribes of Northwest Indians, a consortium of 57-
tribes in the Pacific Northwest. In 2015 he was one of 15 
Indigenous representatives from North America at the Paris 
Climate Accords (COP21). Don was also the former Executive 
Director of the Institute of Tribal Government (2012-2017) part of 
the Center for Public Service at Portland State University. Mr. 
Sampson was the former Executive Director (2003-2010) and 
Chairman (1994-1997) of the Confederated Tribes of the Umatilla 

Indian Reservation in Oregon; overseeing all tribal government and business operations with over 
1500 employees. He was the Executive Director of the Columbia River Inter-Tribal Fish 
Commission from 1997-2003. He is an enrolled citizen of the Umatilla Tribe. 
 
 
 
 
 
 
 
 
 
 



Thurs Oct. 10, 2:30 PM: Grand Ballroom 
 

Paul Fuller is on the board of directors for the American Association of 
Water Distribution & Management (AAWD&M) and academic advisor for 
the Certified Public Risk Professional – Water (CPRP-W) designation through 
Appalachian State University. Mr. Fuller is CEO of Allied Public Risk, LLC, 
which is a national Managing General Underwriter exclusively focused on 
public entities and public water systems and Insurance Administrator for 
the California Association of Mutual Water Companies’ Joint Powers Risk & 

Insurance Management Authority (JPRIMA). Paul earned his Bachelor of Business Administration 
from University of San Diego and Master of Science in Risk Management & Insurance from 
Georgia State University. He holds the Chartered Property Casualty Underwriter (CPCU) 
designation and a California Water Operator license (D2/T1). 
 

 As Director of Environmental Planning at Conservation Law 
Foundation (CLF), Deanna Moran’s work focuses on identifying and 
implementing solutions to a variety of environmental problems that lie 
at the intersection of planning, development, and regulation. Deanna 
oversees CLF’s climate resiliency initiatives for Massachusetts and is 
the co-author of the CLF report Climate Adaptation and Liability. 
Deanna received a B.A. in Environmental Design from the University of 
Buffalo, a Master’s in Public Policy and a Master’s in City and Regional 
Planning from Rutgers University. 
 
 
 
 

 
Edward Campbell is the Director of Resource Protection and 
Planning at the Portland Water Bureau. He is responsible for 
coordination with federal, state and local partners on source 
protection efforts for both of the Bureau's drinking water sources, 
long-term planning and policy development work, compliance with 
environmental regulations, and leading the Bureau's regulatory 
compliance efforts for the LT2 Rule and federal Endangered Species 
Act. Prior to coming to the Bureau, Mr. Campbell served as a senior 
policy advisor, sustainability coordinator and chief of staff to 
Portland City Commissioner Dan Saltzman and before that as 
communications director for Multnomah County Chair Beverly Stein. 
Mr. Campbell holds a Bachelor of Arts degree in English Literature 
from the University of Southern California and a Master of Arts 
degree in English Literature from the University of Virginia. 
 



                               
 

2019 N
orthw

est Clim
ate Conference Detail 

Tuesday, O
ctober 8 

7:00 PM
 

Evening Plenary and Reception (open to all) – G
overnor Ballroom

 

A
griculture and Clim

ate Change in the Pacific N
orthw

est – Success, O
pportunities, and Challenges 

Panel M
oderator – Jennifer M

oore-Kucera (A
m

erican Farm
land Trust) 

Panelists: G
ayle G

oschie (G
oschie Farm

s, Inc.), Chad Kruger (W
ashington State U

niversity), H
annah Clark (A

m
erican Farm

land Trust), Risa 
D

em
asi (G

rassland O
regon) 

W
ednesday, O

ctober 9 

7:00 A
M

 
Breakfast (provided) 

8:30 A
M

 
O

pening Plenary – G
overnor Ballroom

 

O
pening rem

arks, Paul Loikith, Conference Chair, Portland State U
niversity 

Invocation, TBD
 

  State of the Pacific N
orthw

est Clim
ate 2019, John A

batzoglou, U
niversity of Idaho 

9:15 A
M

 

10:00 A
M

 
BREAK

 

10:15 A
M

 
Concurrent and Special Sessions 

Clim
ate Change and 

W
ater Q

uality Im
pacts 

Agriculture 
W

ildlife Ecology 
M

ovem
ent Building for 

Equity: Justice Based 
Approaches to Clim

ate 
Action and Resilience 
 

State Adaptation 
Planning Across Sectoral 
Boundaries in O

regon: 
Integration Challenges 
and O

pportunities 

G
overnor Ballroom

 
Renaissance Room

 
G

rand Ballroom
 

Library 
Billiard Room

 



                               
 

10:15 A
M

 
M

odeling the effects of 
clim

ate change on 
hydrology and stream

 
tem

perature in the 
South Fork of the 
Stillaguam

ish River 
 Katherine M

. Clarke 
(W

estern W
ash. U

niv.), 
Robert J. M

itchell, John 
R. Yearsley  

A
gricultural Policy and 

Practices to Support 
U

SCA
 States’ Clim

ate 
M

itigation G
oals: 

Exam
ples from

 W
estern 

U
SA

 
 Jennifer M

oore-Kucera 
(A

m
erican Farm

land 
Trust), Jim

m
y D

aukas, 
Thayer Tom

linson, A
nna 

H
arm

on, H
annah Clark 

    

Forecasting Species 
A

ssem
blages under 

Projected Clim
ate 

Scenarios: Im
plications 

for W
ildlife A

gencies as 
Species Colonize across 
State and International 
Borders 
 D

avid S. Pilliod (U
.S. 

G
eological Survey), 

M
ichelle I. Jeffries, 

Robert S. A
rkle, 

D
eanna H

. O
lson 

     

Presenters: Jill 
M

angalim
an (G

ot 
G

reen), M
aureen D

arras 
(C2C), Jam

ie Stroble 
(King County Clim

ate 
A

ction Team
), Lili Allala 

(Environm
ent &

Equity 
Initiative, City of 
Seattle), Joyce Xi, (U

nion 
of Concerned Scientists), 
D

ebolina Benerjee 
(Puget Sound Stage) 
    

Special Session [10:15-
11:45] 
 Presenters: Christine 
Shirley (O

regon 
D

epartm
ent of Land 

Conservation and 
D

evelopm
ent), G

eoff 
Crook (O

regon 
D

epartm
ent of 

Transportation), Shaun 
Clem

ents (O
regon 

D
epartm

ent of Fish and 
W

ildlife), Ali H
am

ade 
(O

regon H
ealth 

A
uthority), Lesley 

Jantarasam
i (O

regon 
D

epartm
ent of Energy) 

     

10:35 A
M

 
The influence of clim

ate 
change on the 
distributions of native 
and nonnative trout 
species across M

ontana  
 D

onovan Bell (U
niv. of 

M
ontana), Clint C. 

M
uhlfeld, Robert A

l-
Chokhachy, D

avid A
. 

Schm
etterling, D

iane C. 
W

hited, Ryan P. Kovach 
A

ndrew
 R. W

hiteley 
  

O
pportunities and 

obstacles for N
orthw

est 
specialty crops in a 
changing clim

ate 
 Lauren E. Parker (U

SD
A

 
California Clim

ate H
ub, 

U
C D

avis), John 
A

batzoglou, Katherine 
H

egew
isch 

    

Evaluating the 
effectiveness of 
engineered log jam

 
projects at im

proving 
salm

on habitat 
 Caroline J. W

alls 
(W

estern W
ashington 

U
niversity), Jam

es M
. 

H
elfield 

 



                              
 

 

10:55 A
M

 
The clim

ate sensitivity of 
w

ater quality in the 
Pacific N

orthw
est: 

Linking anticipated shifts 
in hydrologic regim

e to 
riverine nitrogen sources 
in Puget Sound 
w

atersheds 
 Elizabeth J. Elm

strom
 

(U
niversity of 

W
ashington), G

ordon 
H

oltgrieve, Karrin Leazer 
A

ndrew
 Schauer 

    

Farm
er A

daptation to 
Reduced G

roundw
ater 

A
vailability in Idaho 

 Katrina Running (Idaho 
State U

niversity), M
orey 

Bum
ham

 
     

N
on-native introgression 

from
 rainbow

 trout 
alters seasonal grow

th 
and m

igratory patterns 
of native w

estslope 
cutthroat trout in three 
w

ild populations 
 Jeffrey T. Strait 
(U

niversity of M
ontana), 

Lisa Eby, Ryan Kovach, 
Clint M

uhlfeld, M
att 

Boyer, Stephen A
m

ish, 
G

ordon Luikart 
     

      

     

11:15 A
M

 
Evaluating Clim

ate 
Resilience of a Public 
Storm

w
ater and 

W
astew

ater U
tility using 

the EPA
’s CREA

T Tool 
 M

att G
lazew

ski (W
ater 

Environm
ent Services of 

Clackam
as County, 

O
regon) 

    

Pest pressures under 
clim

ate change: 
m

anagem
ent 

im
plications for apple 

production 
 Kirti Rajagopalan 
(W

ashington State 
U

niversity), H
ossein 

N
oorazar, V

incent Jones, 
Sonia H

all, G
eorgine 

Yorgey, M
att Jones, 

Chad Kruger 
     

Effects of clim
ate change 

and forest governance 
on large-scale insect 
outbreaks 
 D

ongm
ei Chen 

(U
niversity of O

regon) 
    

Lunch (provided) 
11:45 A

M
 



                             
 

  

12:45 PM
 

Concurrent and Special Sessions 

Clim
ate Extrem

es and 
D

ynam
ics 

Cities, Com
m

unities, 
and Clim

ate Change 
Public Perception of 
Clim

ate Change 
Tribal Com

m
unities 

Final Results and 
Products of the 
W

ashington Coastal 
Resilience Project 

G
overnor Ballroom

 
 

Renaissance Room
 

 
G

rand Ballroom
 

 
Library 

 
Billiard Room

 
 

Cold-air drainage and 
potential refugia in a 
basin in the w

estern 
Cascade Range 
of O

regon 
 Sarah J. K. Frey (O

regon 
State U

niversity), D
avid 

Rupp, Sarah Shafer,  
Chris D

aly, Julia Jones  
 

Triple exposure: 
m

apping clim
atic, 

econom
ic and socio-

spatial drivers of risk and 
resilience in a 
‘sustainable city’ 
 Idow

u Ajibade (Portland 
State U

niversity) 
    

A
ssessm

ent of O
regon 

public’s risk perception 
of clim

ate change 
im

pacts to w
ater 

resources 
 M

onica L. H
ubbard 

(Boise State U
niversity) 

   

Special Session [12:45-
2:15] 
 Presenters: Ian M

iller 
(W

ashington Sea G
rant), 

Paige D
. Lavin 

(U
niversity of 

W
ashington), Heidi A. 

Roop (U
niversity of 

W
ashington), N

icole 
Faghin (W

ashington Sea 
G

rant), 
Bobbak Talebi 
(W

ashington State 
D

epartm
ent of Ecology), 

Lara W
hitely Binder 

(King County)  
  

Pacific N
orthw

est Tribal 
Clim

ate Change Project 
 H

aley E. Case-Scott 
(Pacific N

orthw
est Tribal 

Clim
ate Change Project, 

U
SD

A
 N

orthw
est Clim

ate 
H

ub) 
  

H
igh-resolution clim

ate 
m

odeling for Southeast 
A

laska 
 Rick T. Lader (U

niversity 
of A

laska Fairbanks, A
K 

CA
SC) 

Beyond the CIRCus – 
Com

m
unities Level up 

 Ann K. M
ooney (Clim

ate 
Im

pacts Research 
Consortium

), Katherine 
H

egew
isch, Kara 

O
degard, Brian H

enning,  
Levi Keesecker, M

ike 
Petersen, Karl Rains  
    

Believing is Seeing: H
ow

 
Clim

ate Change Beliefs 
Predict Perceptions of 
Extrem

e W
eather in 

O
regon 

 Brianne M
. Suldovsky 

(Portland State 
U

niversity), D
aniel 

Taylor-Rodriguez  
    

Tribal Clim
ate Cam

p: 
Tribes engaging Tribes to 
achieve their clim

ate 
program

m
ing goals 

 Chas Jones (A
ffiliated 

Tribes of N
W

 Indians, 
N

W
 Clim

ate A
daptation 

Science Center) 
    

12:45 PM
 

1:05 PM
 



                               

M
ental H

ealth 
Resilience 

1:25 PM
 

The m
eteorological 

conditions associated 
w

ith lightning outbreaks 
in the w

estern U
nited 

States 
 D

m
itri A. Kalashnikov 

(Portland State 
U

niversity), Paul C. 
Loikith, A

rielle J. 
Catalano, D

uane E. 
W

aliser, H
uikyo Lee, 

John T. A
batzoglou  

  

Clim
ate A

daptation in 
Spokane, W

ashington 
 Kara O

degard (Clim
ate 

Im
pacts Research 

Consortium
), Brian 

H
enning, Karl Rains, Levi 

Keesecker, M
ike 

Petersen  
  

Ecoanxiety: From
 G

rief 
to A

ction 
  Anna R. H

um
phreys 

(U
niversity of 

W
ashington) 

  

1:35 PM
 

U
nderstanding Clim

ate 
Change Im

pacts on the 
N

utrition and Cultural 
Benefits of the M

akah 
Tribe’s Traditional 
Seafood Species 
 Laura K. N

elson 
(U

niversity of 
W

ashington) 
  

  

1:45 PM
 

Characterizing Trends in 
the A

tm
ospheric 

Circulation of the Pacific 
N

orthw
est w

ith Self-
O

rganizing M
aps (SO

M
s) 

 N
icholas Bond 

(U
niversity of 

W
ashington), Karin 

Bum
baco, Em

ily N
orton 

   

Com
m

unity O
utreach-

Livability A
m

bassador 
Program

 
 Jam

i G
oldm

an (City of 
Boise Sustainability 
Coordinator) 
  

Let’s Talk about 
H

opelessness, Fear, 
D

epression &
 G

rief! 
W

hy Psychology and 
M

ental H
ealth are 

Essential Com
ponents of 

Clim
ate Resilience 

 Andrew
 J. Bryant 

(Clim
ate &

 M
ind) 

  

1:55 PM
 

Tribal Clim
ate 

A
daptation in R10: 

A
ssessm

ent of N
eeds 

and Tools to Support 
A

ction 
 Viccy Salazar (U

.S. EPA
) 

  

BREAK
 

2:15 PM
 

A
fternoon Plenary - G

overnor Ballroom
 

2:30 PM
 

Stories of Change: Com
m

unity-led, justice based approaches to clim
ate resilience 

Panel M
oderator: Jam

ie Stroble (King County) 
Panelists: Jill M

angalim
an (G

ot G
reen), M

aureen D
arras (Com

m
unity 2 Com

m
unity), Katrina Peterson (Puget Sound Stage) 



  
 

                             

BREAK
 

3:15 PM
 

3:30 PM
 

Concurrent and Special Sessions 

Clim
ate Change and 

Equity 
Coastal and M

arine 
Science 

Building Clim
ate 

Resilience and 
Adaptation at the 
M

unicipal Level: 
Leading-Edge Case 
Studies From

 the City of 
Portland 

Sharing and Exploring 
Cross Jurisdictional 
Approaches to Forest 
M

anagem
ent U

nder 
Clim

ate Change: 
Im

plem
enting the CA, 

W
A, &

 BC Forest 
M

anagem
ent M

O
U

 

Com
m

unicating Your 
Science by D

istilling 
W

hat You Know
 and 

W
hy it M

atters 

G
overnor Ballroom

 
 

Renaissance Room
 

 
G

rand Ballroom
 

 
Library 

 
Billiard Room

 
 

U
nderstanding 

Sociodem
ographic 

Inequity: 
D

isproportionate 
Exposure to Clim

ate-
driven D

etrim
ents 

A
cross Kaiser 

Perm
anente M

em
bers 

 Jackson L. Voelkel 
(Kaiser Perm

anente), 
V

ivek Shandas 
    

3:30 PM
 

Positive Tem
perature 

A
nom

alies in W
ashington’s 

O
lym

pic Coast N
earshore 

W
aters during the 2013-

2015 N
ortheast Pacific 

M
arine H

eat W
ave 

 Julie Ann Koehlinger 
(U

niversity of W
ashington), 

Jan N
ew

ton, John M
ickett,  

Terrie Klinger 
    

Special Session [3:30-
5:00] 
 Facilitator: Alice 
Braw

ley-Chesw
orth 

(Portland Bureau of 
Environm

ental Services) 
Presenters: Kavita H

eyn 
(Portland W

ater Bureau), 
N

ishant Parulekar 
(Bureau of 
Environm

ental Services), 
N

icholas M
cCullar 

(Bureau of 
Environm

ental Services), 
Kaitlin Lovell (Bureau of 
Environm

ental Services), 
Jonna Papaefthim

iou 
(Portland Bureau of 
Em

ergency 
M

anagem
ent)   

     

Special Session [3:30-
5:00] 
 Presenters: D

an 
Siem

ann (W
ashington 

State D
epartm

ent of 
N

atural Resources), 
Taye Ayele (British 
Colum

bia M
inistry of 

Forests, Lands, N
atural 

Resource O
perations &

 
Rural D

evelopm
ent), 

Loretta M
oreno 

(California N
atural 

Resources A
gency) 

    

Special Session [3:30-
5:00] 
 Presenters: Estelle 
Robichaux (CO

M
PA

SS 
Science Com

m
unication) 

     

Social Relationships, 
Resilience, and Equity 
 Julie Early Sifuentes 
(O

regon H
ealth 

A
uthority), Edna 

N
yam

u, A
ngie Kuzm

a 
 

    

O
regon’s Coordinating 

Council on O
cean 

A
cidification and H

ypoxia: 
W

hy W
e N

eed It, W
here 

W
e A

re 
 Charlotte Regula-
W

hitefield (O
regon D

ept. 
of Fish &

 W
ildlife), Caren 

Braby, Jack Barth 
    

3:50 PM
 



                        
 

       

4:10 PM
 

Centering Equity and 
Culture w

ithin Tribal 
Clim

ate Resilience 
Planning 
 M

ichael H
. Chang 

(M
akah Tribe), Katie 

W
rubel, H

aley Kennard 
 

 

    

A
cid in the Intertidal: 

Possible benefits of ocean 
acidification to anem

one-
algal sym

biosis 
 N

atalie B. Colem
an 

(W
estern W

ashington 
U

niversity) 
 

    

 

    

 

    

 

    

4:30 PM
 

Local Clim
ate Change 

A
daptation Planning in 

W
ashington State: A

 
Com

parative A
nalysis 

of Intersectional Equity 
Considerations 
 W

illiam
 M

. G
olding 

(Evergreen State 
College) 
 

 

    

Salt M
arsh Response to 

Sea Level Rise 
 M

artin Lafrenz (Portland 
State U

niversity), Catherine 
de Rivera, Sarah Eppley 
  

 

    
6:00 PM

 
Poster Session and Reception – G

rand Ballroom
 

Thursday, O
ctober 10 

7:00 A
M

 
Breakfast (provided) 

8:30 A
M

 
O

pening Plenary – G
overnor Ballroom

 

8:45 A
M

 

M
orning A

nnouncem
ents, Paul Loikith, Conference Chair, Portland State U

niversity 
Invocation, Tanna Engdahl, Tribal Elder, Cow

litz Tribe 

Keynote, D
on Sam

pson, Chief of the W
alla W

alla Tribe, A
ffiliated Tribes of N

orthw
est Indians  

9:30 A
M

 
BREAK

 



   
 

 
        

 
                    

9:45 A
M

 
Concurrent and Special Sessions 

Atm
ospheric Rivers and 

Precipitation 
W

ildfire Im
pacts 

Tribes and Indigenous 
Peoples Engagem

ent for 
the N

ational Clim
ate 

Assessm
ent 

G
reening and H

ealth: 
N

eighborhoods 
Adapting to Clim

ate 
Stressors 

Resilient W
ater 

Resource G
overnance in 

the Pacific N
orthw

est 
 

G
overnor Ballroom

 
 

Renaissance Room
 

 
G

rand Ballroom
 

 
Library 

 
Billiard Room

 
 

A
 Clim

atology of 
A

tm
ospheric Rivers and 

A
ssociated H

eavy 
Precipitation over the 
N

orthw
est U

nited States 
 Em

ily A. Slinskey 
(Portland State 
U

niversity), Paul C. 
Loikith, D

uane E. 
W

aliser, Bin G
uan 

     

Clim
ate, W

ildfires, and 
A

ir-Q
uality in the Pacific 

N
orthw

est 
 D

eepti Singh 
(W

ashington State 
U

niversity V
ancouver), 

Kesondra Key 
     

Special Session [9:45-
11:15] 
 Presenters: M

ichael 
Chang (M

akah Tribe), 
Lesley Jantarasam

i 
(O

regon D
epartm

ent of 
Energy), Elizabeth 
M

arino (O
regon State 

U
niversity) 

       

Special Session [9:45-
10:45] 
 Presenters: Bobby 
Cochran (W

illam
ette 

Partnership), Vivek 
Shandas (Portland State 
U

niversity), Ryan 
Pettew

ay (O
H

SU
-PSU

 
School of Public H

ealth) 
     

Special Session [9:45-
11:15] 
 Facilitators: Alida 
Cantor and M

elissa 
H

aeffner (Portland State 
U

niversity) 
Presenters: Colleen 
Sanders (Confederated 
Tribes of the U

m
atilla 

Indian Reservation), Roy 
Iw

ai (M
ultnom

ah 
County), 
Kim

 Sw
an (Clackam

as 
River W

ater Providers), 
Jam

ie M
cLeod-Skinner 

(O
regon W

atershed 
Enhancem

ent Board), 
Anne M

acD
onald (Clean 

W
ater Services) 

        

M
ulti-m

odel 
perform

ance of 
forecasted A

R landfall 
and precipitation in the 
Pacific N

orthw
est, 2017 

- 2019 
 Andrew

 C. M
artin 

(Portland State 
U

niversity), Laurel 
D

eH
aan 

      

9:45 A
M

 

10:05 A
M

 
Clim

atic and H
um

an 
Influences on the 
Changing W

ildfire 
Regim

es of the Eastern 
W

ashington Cascades 
 M

egan K. W
alsh 

(Central W
ashington 

U
niversity) 

     



                             
 

 
 

 

10:25 A
M

 
Changes to the 
frequency of 
m

eteorological patterns 
associated w

ith 
atm

ospheric rivers 
 N

aom
i G

oldenson 
(U

niversity of California 
Los A

ngeles), A
lex H

all 
      

Fires w
ith benefits: 

assessing the econom
ic 

im
pact of suppression 

and repair spending of 
the 2017 Eagle Creek 
Fire, O

regon 
 D

aniel J. Politoski 
(U

niversity of Portland), 
Ruth D

ittrich 
       

       

       

       

10:45 A
M

 
Evaluation of CM

IP5 
m

odel fidelity at 
capturing w

et season 
large-scale 
m

eteorological patterns 
over the Pacific 
N

orthw
est using self-

organizing m
aps 

 Christina M
. Aragon 

(O
regon State 

U
niversity), Paul Loikith, 

A
rielle Catalano, Kavita 

H
eyn, Kristin A

nderson, 
Benjam

in Beal 
,        

H
ow

 post-fire w
eather 

variability affects the 
balance betw

een 
sagebrush, exotic annual 
grasses, and perennial 
grasses and w

hat it 
m

eans for clim
ate 

change 
 Cara V. Applestein (U

S 
G

eological Survey), 
M

atthew
 G

erm
ino, 

Trevor Caughlin 
       

LU
N

CH
 BREAK (not provided) 

11:15 A
M

 



            
 

                  

12:45 PM
 

Concurrent and Special Sessions 

Forest Ecology 
River H

ydrology 
The Clackam

as 
W

atershed Resilience 
Project: An 
Interdisciplinary M

odel 
for Conducting Clim

ate 
Im

pact Assessm
ent 

Com
m

unicating Clim
ate 

Change in the Pacific 
N

orthw
est: Engaging 

Students in the Long 
Story 

Envisioning Coastal 
Resilience through 
Alternative Futures 
M

odeling – A G
raduate 

Student Perspective 

G
overnor Ballroom

 
 

Renaissance Room
 

 
G

rand Ballroom
 

 
Library 

 
Billiard Room

 
 

D
rought and M

oisture 
A

vailability and Recent 
W

estern Spruce 
Budw

orm
 O

utbreaks in 
the W

estern U
nited 

States 
 Jeffrey A. H

icke 
(U

niversity of Idaho), 
Bingbing Xu, John T. 
A

batzoglou 
      

Q
uantifying and 

M
anaging G

roundw
ater 

Spring Flow
s for Clim

ate 
Change A

daptation on 
the H

enry’s Fork Snake 
River 
 Christina N

. M
orrisett 

(H
enry's Fork 

Foundation), Rob V
an 

Kirk, Sarah N
ull, Bryce 

Contor 
      

Special Session [12:45-
2:15] 
 Presenters: M

ax N
ielsen-

Pincus (Portland State 
U

niversity), Arielle 
Catalano (Portland State 
U

niversity), Junjie Chen 
(PSU

), M
att G

lazew
ski 

(Clackam
as County, 

W
ater Environm

ent 
Services), Beth G

ilden 
(PSU

, Institute for 
Sustainable Solutions), 
Andres H

olz (PSU
), Paul 

Loikith (PSU
), Andy 

M
cEvoy (PSU

), Kim
 

Sw
an (Clackam

as River 
W

ater Providers), Erin 
U

pton (PSU
) 

      

Special Session [12:45-
2:15] 
 Presenters: M

ark Blaine 
(U

niversity of O
regon), 

H
ollie Sm

ith (U
niversity 

of O
regon), Torsten 

Kjellstrand (U
niversity of 

O
regon), D

eb M
orrison 

(U
niversity of O

regon), 
D

an M
orrison 

(U
niversity of O

regon), 
Kim

 Sheehan (U
niversity 

of O
regon) 

      

Special Session [12:45-
1:45] 
 Presenters: Katherine 
Stanton (O

regon State 
U

niversity), Am
ila 

H
adziom

erspahic 
(O

regon State 
U

niversity), M
eredith 

Leung (oregon State 
U

niversity), D
ylan 

Sanderson (O
regon 

State U
niversity) 

         

12:45 PM
 

1:05 PM
 

Coupled ecohydrology 
and plant hydraulics 
m

odeling predicts 
ponderosa pine seedling 
m

ortality and low
er 

treeline in the inland 
N

orthw
est 

 Solom
on D

obrow
ski 

(U
niversity of M

ontana), 
M

arco M
aneta, Zack 

H
olden, Caelan Sim

eone 
    

A
ssessm

ent of Colum
bia 

and W
illam

ette River 
flood stage on the 
Colum

bia Corridor Levee 
System

 at Portland, O
R 

in a future clim
ate 

 Susan A. W
herry (U

S 
G

eological Survey-
O

regon W
ater Science 

Center), Tam
ara W

ood, 
H

ans M
oritz, Keith D

uffy 
    



                               

1:25 PM
 

Forest Thinning and 
Clim

ate Change in the 
Interior N

orthw
est 

 Ryan N
iem

eyer 
(U

niversity of California 
Santa Barbara), 
Christina (N

aom
i) Tague, 

Jennifer A
dam

, Chris 
Schnepf, A

ndrew
 

Perleberg, W
ill Burke 

      

Collaborative 
developm

ent of future 
stream

flow
 projections 

for the Colum
bia River 

Basin: follow
ing the 

chain of m
odeling from

 
em

issions scenario dow
n 

to system
 regulated 

stream
flow

 
 Chris D

. Frans (U
.S. A

rm
y 

Corps of Engineers), and 
coauthors 
      

      

      

      

1:45 PM
 

U
rban heat island 

gradients help in 
assessing clim

ate 
resilience of 
Pseudotsuga m

enziesii 
and Sequoiadendron 
giganteum

 trees in 
Portland, O

regon 
 H

annah M
. Prather 

(Reed College), M
ark E. 

D
e G

uzm
an, Jack A

ldrich, 
Claire E. Brase, V

ivek 
Shandas, Todd N

. 
Rosenstiel, A

aron R. 
Ram

irez 
       

Q
uantifying the role of 

forest m
anagem

ent in 
m

aintaining and 
facilitating w

atershed 
hydrologic resilience in 
the face of clim

ate 
change in the South Fork 
N

ooksack River 
w

atershed, W
ashington 

 O
liver J. G

rah (N
ooksack 

Indian Tribe), Susan 
D

ickerson-Lange, 
Christina Bandaragoda,  
N

icoleta Cristea, Jason 
H

atch 
      



                               

2:15 PM
 

Increasing Resilience by 
Crossing D

isciplinary 
Lines Inside Your 
O

rganization 
 Alice Braw

ley-
Chesw

orth (Portland 
Bureau of Environm

ental 
Services), Kaitlin Lovell 
        BREAK

 

2:30 PM
 

A
fternoon Plenary – G

overnor Ballroom
 

Em
erging clim

ate risks and liability: U
nderstanding risk exposure in the insurance, legal, and w

ater sectors 
Panel M

oderator – Kavita H
eyn (Portland W

ater B
ureau) 

Panelists: Paul Fuller (A
llied Public Risk), D

eanna M
oran (Conservation Law

 Foundation), Edw
ard Cam

pbell (Portland W
ater Bureau) 

 
3:15 PM

 
BREAK

 

3:30 PM
 

Concurrent and Special Sessions 

Resilience and Risk 
Clim

ate Change and 
Public H

ealth 
Snow

 and Ice 
D

ecision-M
aking Tools 

Clim
ate Change and 

Storm
w

ater 
M

anagem
ent: N

otes 
from

 the Field 

G
overnor Ballroom

 
1 

Renaissance Room
 

 
G

rand Ballroom
 

 
Library 

 
Billiard Room

 
 

Tri-County Collaboration 
Identifies H

ealth Im
pacts 

of Clim
ate Change 

 Kathleen Johnson 
(W

ashington County 
D

epartm
ent of H

ealth 
and H

um
an Services), 

A
braham

 M
oland, 

Brendon H
aggerty,  

A
hm

ed M
oham

ed,  
Jam

ie Zentner 
        

Four-fold increase in 
solar forcing on snow

 in 
w

estern U
.S. burned 

forests since 1999 
 Kelly E. G

leason 
(Portland State 
U

niversity), Joseph R. 
M

cConnell, M
onica M

. 
A

rienzo, N
athan 

Chellm
an, and W

endy 
M

. Calvin 
         

V
isualizing clim

ate 
change 
 Katherine H

egew
isch 

(U
niversity of Idaho), 

John A
batzoglou, 

Solom
on D

obrow
ski, 

Sean Parks 
            

Special Session [3:30-
4:30] 
 Presenters: G

uillaum
e 

M
auger (U

niversity of 
W

ashington), Jeff Burkey 
(D

ept. of N
atural 

Resources and Parks), Ani 
Jayakaran (W

ashington 
State U

niversity), Jordan 
Jobe (W

ashington State 
U

niversity)  
         

3:30 PM
 



                               

3:50 PM
 

W
ashington State 

D
epartm

ent of N
atural 

Resources’ A
gency-w

ide 
Clim

ate Resilience 
Strategy: M

ethods, 
Results, and Lessons 
Learned 
 D

an Siem
ann 

(W
ashington State 

D
epartm

ent of N
atural 

Resources), Lenny 
Young, D

an Stonington 
         

O
ptim

izing the health 
co-benefits of clim

ate 
change policies using 
health im

pact 
assessm

ent 
 Andrew

 L. D
annenberg 

(U
niversity of 

W
ashington), Bethany 

Rogerson, Linda Rudolph 
          

Com
m

unity Snow
 

O
bservations (CSO

): 
U

sing Citizen Science to 
Im

prove Snow
 M

odeling 
 G

abriel J. W
olken 

(U
niversity of A

laska 
Fairbanks, A

laska 
G

eological Survey), Ryan 
Crum

ley, D
avid H

ill, 
Katreen W

ikstrom
 Jones, 

A
nthony A

rendt, 
Jonah Joughin, 
Landung Setiaw

an 
           

The Clim
ate A

daptation 
Integration Tool (CA

IT): 
A

 D
ecision Support 

Fram
ew

ork for 
Integrating Clim

ate 
Considerations into 
N

atural Resource 
Planning and 
M

anagem
ent 

 Jessi M
. Kershner 

(EcoA
dapt), A

ndrea 
W

oodw
ard, A

licia 
Torregrosa 
            

            

4:10 PM
 

A
ssessing Clim

ate Risks 
at the Provincial Scale – 
The BC Exam

ple 
 Johanna W

olf (BC 
M

inistry of Environm
ent 

and Clim
ate Change 

Strategy) 
         

Stress Testing the 
Capacity of H

ealth 
System

s to M
anage 

Clim
ate Change-Related 

Shocks and Stresses: A
 

potential tool for the 
Pacific N

orthw
est 

 Christopher J. Boyer 
(U

niversity of 
W

ashington), Kristie L. 
Ebi, Peter Berry, Katie 
H

ayes, Sam
uel Sellers, 

Paddy M
. Enright, 

Jerem
y J. H

ess 
          

M
odelling future 

snow
pack at high 

resolution w
ith a 

process-based energy 
m

odel in southw
estern 

British Colum
bia 

 Stephen R. Sobie 
(U

niversity of V
ictoria), 

Trevor M
urdock 

           

InterA
CTW

EL: A
 D

ecision 
Support System

 for 
A

daptation Planning in 
Food-Energy-W

ater 
Sectors of Local 
Com

m
unities 

 Sam
uel J. Rivera 

(O
regon State 

U
niversity), N

icholas 
A

lan G
iles, Jeff Reim

er, 
G

anti M
urthy, Snehasis 

M
ukhopadhyay, A

rjan 
D

urresi, Jenna Tilt, 
M

eghna Babbar-Sebens, 
Suresh M

arru 
         



  
 

4:30 PM
 

Insurance and Clim
ate 

Change - the role of 
insurance regulators in 
m

anaging clim
ate risk 

 Jay L. Bruns III 
(W

ashington State 
O

ffice of the Insurance 
Com

m
issioner) 

         

H
ealth Im

pacts of 
Clim

ate Change in British 
Colum

bia: Challenges 
and O

pportunities for 
Public H

ealth and Policy 
 Sally J. M

aguet (Sim
on 

Fraser U
niversity), Tim

 
Takaro 
          

G
lacier Change in the 

O
lym

pic M
ountains, W

A
 

over the past and future 
100 years 
 Andrew

 G
. Fountain 

(Portland State 
U

niversity), Bryce G
lenn, 

Christina G
ray, Brian 

M
enounos 

           

Clim
ate Change 

A
daptation Certification 

Tool: a m
ethod to 

im
plem

ent clim
ate-

inform
ed planning goals 

and policies 
 Lara J. H

ansen 
(EcoA

dapt) and Stacey 
Justus N

ordgren 
(Foresight Partners 
Consulting) 
           

           



Poster Session [6:00-8:00, O
ctober 9th] 

   1
 

E
rin

 U
p
to

n 
N

e
w

 p
e
rs

p
e
c
tiv

e
s
: e

x
a
m

in
in

g
 th

e
 n

e
x
u
s
 o

f w
a
te

r g
o
v
e
rn

a
n
c
e
 a

n
d
 c

lim
a
te

 c
h
a
n
g
e
 a

d
a
p
ta

tio
n
 in

 g
lo

b
a
l w

in
e
 re

g
io

n
s 

 2
 

M
e
rid

ith
 M

c
C

lu
re 

A
 re

g
io

n
a
l s

ta
n
d
a
rd

 to
 g

u
id

e
 tre

e
 s

e
e
d
 s

o
u
rc

e
 c

h
o
ic

e
s
 fo

r a
 c

h
a
n
g
in

g
 c

lim
a
te 

 3
 

G
a
b
rie

lle
 

R
o
e
s
c
h
-M

c
N

a
lly 

B
u
ild

in
g
 R

e
s
ilie

n
t A

g
ro

e
c
o
s
y
s
te

m
s
 in

 th
e
 N

W
 a

n
d
 B

e
y
o
n
d
: W

h
a
t it w

ill ta
k
e
? 

 4
 

J
o
s
e
p
h
 

Z
a
g
ro

d
n
ik 

A
ttrib

u
tio

n
 o

f e
x
tre

m
e
 w

e
a
th

e
r e

v
e
n
ts

 to
 c

lim
a
te

 c
h
a
n
g
e
 in

 a
g
ric

u
ltu

ra
l re

g
io

n
s
 o

f W
a
s
h
in

g
to

n
 S

ta
te 

 5
 

J
e
n
n
ife

r L
. M

o
rs

e N
itro

u
s
 o

x
id

e
 e

m
is

s
io

n
s
 a

s
 a

 fu
n
c
tio

n
 o

f n
itro

g
e
n
 fe

rtiliz
e
r a

p
p
lic

a
tio

n
 in

 ta
ll fe

s
c
u
e
 in

 th
e
 s

o
u
th

e
rn

 W
illa

m
e
tte

 V
a
lle

y
 in

 

O
re

g
o
n 

 6
 

C
h
ris

to
p
h
e
r S

till 
L
e
a
f te

m
p
e
ra

tu
re

s
: fe

e
d
b
a
c
k
s
 a

n
d
 d

y
n
a
m

ic
s
 a

c
ro

s
s
 a

 ra
n
g
e
 o

f fo
re

s
t e

c
o
s
y
s
te

m
s 

 7
 

S
e
b
a
s
tia

n
 B
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