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Our interdisciplinary mission and tools
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REACCH opportunities



What is REACCH?

$20 million, five-year project funded by the
National Institute for Food and Agriculture

Regional Approaches to Climate Change
for PNW Agriculture

4 institutions, 12 academic/research units,
>40 scientists, students and postdocs

Lead Institution: University of ldaho
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Beginnings

Globally, demand for food, fuel and fiber
is projected to double by 2050.

Meeting this demand will require Grreen d
L o : Revolution 2
cropping intensification, genetic and /‘—N

technological advances (a Green

Revolution 2).

lmensxiymg Agricult
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This must be achieved sustainably under
diverse drivers of change...

"Business as usual is not an option.”
-H. Herren, President Millenium
Institute
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Climate Change and PNW Agriculture

The Region’s Climate is Changing

 Historical warming trend of approx. 0.01°Clyear

« Climate projections based on different GCMs project
doubling of this rate (Mote and Salathe 2009)

e Current agroecological zones predicted to shift

« Downscaled models indicate shifts will be geospatially
heterogeneous, requiring different adaptation and
mitigation strategies

Regional Expertise in Climate Change

 All three institutions have climate expertise

« OCCRI, Ul EPSCoR 2, PNW Climate Science Center,
NOAA RISA, Climate Friendly Farming (WSU)



Beginnings

PNW Climate Projections: CMIP 5
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Beginnings

PNW Climate Projections: CMIP 5
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s  Beginnings

“Downscaled” projections
of change from current
(1979-2010) to mid century
(2046-2065), 7-model
ensemble
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Vision and Approach

Mission
Enhance the sustainability of Inland Pacific Northwest (IPNW) cereal

production systems under ongoing and projected climate change
while contributing to climate change mitigation

Goals

Develop and implement sustainable agricultural practices for
existing and projected agroecological zones

Contribute to climate change mitigation consistent with NIFA's 2030
targets

Promote adoption of science-based agricultural approaches to
climate change adaptation and mitigation

Increase scientists, educators, and extension professionals
prepared to address climate change-related issues in agriculture

Develop the regional capacity for continued, long-term research in
sustainable production under climate change



Vision and Approach

RESEARCH

1. Create a framework integrating biophysical and
socioeconomic aspects of the system.

2. Establish a baselines and monitor soil carbon and
nitrogen and GHG emissions from PNW cereal systems.

3. Compare current and alternative production practices for
N and C use efficiency, GHG emissions and agronomics.

4. Determine social and economic factors influencing
adoption of agricultural practices related to climate
change adaptation and mitigation.

5. Assess effects of climate change and alternative practices
on crop protection and beneficial organisms.



Vision and Approach

EDUCATION AND EXTENSION

6. Introduce climate and agriculture themes into K-12,
undergraduate and graduate curricula.

7. Work closely with stakeholders in project design and
execution. Ensure project findings are relevant and
communicated effectively.

CAPACITY BUILDING

8. Develop the regional capacity for continued, long-term
research, education, and extension efforts to mitigate and
adapt to climate change.



REACCH

Regional Approaches
to Climate Change

Extension Education

Stakeholder Committee K-12 Teacher Engagement

Diverse Delivery Platforms

Cross-Project Specialist

Stakeholder Data Collection Minority Involvement

1
Team-Based Graduate Ed. i
d

N

Oregon State

UNIVERSITY

WASHINGTON STATE Baselines and Monitoring
@UNIVEIL‘&I'I“:’ ) :
Alternative Cropping Systems
Social and Economic

Universityofldaho

USDA

e
SRS

Pests, Weeds, Diseases



Motivation — Drivers t¢o®lbox

“Interdisciplinary thinking is rapidly
becoming an integral feature of
research as a result of four powerful
‘drivers’:



Motivation — Drivers teo®@lbox

The inherent complexity
of nature and society

The desire to explore
problems and questions
that are not confined to
a single discipline




The need to solve
societal problems

The power of new
technologies.”

— Facilitating Interdisciplinary
Research, NAS, p. 40



Motivation — Responses

Universities and Colleges
— Interdisciplinary curricula

— Structures to encourage collaboration among
Investigators

Federal and State Agencies
— Funding opportunities

— Internal structures
Private Institutions
Industry



Motivation — Approaches t2@lbox

Applied
— How can CDR efforts be developed?
— How can they be facilitated?

— What problems undermine CDR efforts, and how
can these be avoided?

— What impact will new technology have on the
conduct of CDR (e.g., new cybercollaborative
tools, enhanced capacity for data storage, access,
manipulation, and synthesis)?



Motivation — Challenges tS2@lbox

The challenges to CDR are manifold:
— The academic reward system (NAS 2005)
— Lack of conducive institutional culture (Klein 2010)

— Lack of training opportunities (Rosa and Machlis
2002)

— Disciplinary chauvinism (Schoenberger 2001)
— Turfism (Morse, et al. 2007)
— Group dynamics (Jakobsen, et al. 2004)

— Communication ...



Motivation — Challenges t2@lbox

“At the heart of interdisciplinarity is
communication—the conversations,
connections, and combinations that bring
new insights to virtually every kind of
scientist and engineer.” (Facilitating
Interdisciplinary Research, NAS, p. 19)



Motivation — Challenges te2@Ibox

The Call for Improving Communication among
Collaborators Crossing Disciplines
— Human organizations — Likert (1932)
— Academic culture — Snow (1959)
— Transprofessional health science — Frank (1961)
— Universities — Jantsch (1970)
— The sciences — Klein (1996, et ante), NAS (2005)
— Construction engineering — Chan et al. 2002

— Natural resource sciences — Heemskerk et al.
(2003), Morse et al. (2007)
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Dialogue in
Science
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The Toolbox Approach t@Ibox

A workshop based on the Toolbox
—Toolbox

* A table of philosophical prompts that illuminate fundamental
research assumptions

* These distinctions are broadly about the world (i.e.,
metaphysical) and about the investigator (i.e., epistemological)

* Each broad category is divided into three sub-categories

* Within each sub-category is a “Core Question” that announces
the theme and several “Probing Statements” that develop the
theme



The Toolbox Approach t@Ibox

Metaphysi cis.

Toolbox excerpt Metaphysics

“ 7  _F 4
m A A A A A
interdependence

IV. Reality

Core Question: Do the products of scientific research more closely reflect the nature of the world or the researchers’
perspective?

17. Scientific research aims to identity facts about a world independent of the investigators.

Disagree Agree

1 2 3 4 5 I don’t know N/A
18. Scientific claims need not represent objective reality to be useful.
Disagree Agree

1 2 3 4 5 I don’t know N/A
19. Models invariably produce a distorted view of objective reality.
Disagree Agree

1 2 3 4 5 I don’t know N/A
20. The subject of my research is a human construction.
Disagree Agree

1 2 3 4 5 I don’t know N/A
21. The members of this team have similar views concerning the reality core question.
Disagree Agree

1 2 3 4 5 I don’t know N/A



The Toolbox Approach te2@lbox

Procedures

Participants review the philosophical structure that underlies
the Toolbox (e.g. Eigenbrode et al. 2007).

Each completes the Toolbox using the Likert scales.

The team engages in a 1.5 to 2-hour workshop to share their
responses to Toolbox prompts and discuss viewpoints.

Each completes the Toolbox
again after the session.
Each completes a post-
workshop questionnaire.



The Toolbox Approach tg2@Ibox

Insights

- Nearly 70 Toolbox workshops conducted

Different Group Types: Working collaborative research
teams, student research teams, administrative teams,
graduate classes, undergraduate REU groups, ad hoc
groups
Different Locations: Ul, WSU, UW, Nevada, Michigan State
(BEACON), Cornell, Ohio State, UC Davis, etc.
- Our NSF project has been exploratory, aiming to
assess the complex connections between philosophy
and CDR as revealed by the Toolbox Approach

- Insights gained have been epistemic and social
scientific



2
VA,

The Toolbox Approach t$2@Ibox

N’

Insights - Exit Survey Analysis

Toolbox participants were asked to fill out online questionnaires evaluating
their Toolbox experience. Responses were coded. Two results on immediate
interest were ...

Is the Toolbox Useful for the Did the Toolbox Contribute to Your
Future? Professional Development?
o
Yes B Yes
m
Maybe B No
O No




Next Steps, 2 - Integrating t2olbox

Issues and Approaches

Disciplinary Power Issues

(Schoenberger 2001)
Gender Issues (?)

Group Processes (e.g. Senge 1990)

Communication Organization and Structure (NAS
in CDR 2005)

Philosophical Concerns (Toolbox)

Cognitive Issues (e.g. Newell 1998, Repko 2008, Klein
2005)



e Committee Structure

- Advisor plus one other REACCH faculty
member

e Attendance

- Workshops, seminars, objective
team and annual meetings



Requirements

* Required Extension or Education based
product

-interdisciplinary
-team based

-take advantage of students and faculty
from different disciplines



Requirements

Required Courses

e Carbon and Nitrogen cycling course (Nitrogen
Cycling in Earth’s Surface- WSU)

e Spatial Statistics/AEZ

-Soils/NATRS 468; SoilS 568 GIS and Spatial
Analysis- WSU

-Geography 385 GIS Primer- Ul
-Geography 407/507 Spatial Analysis- Ul



Opportunities within REACCH

e Seminar series

Workshops to help you build skill sets

Data management tools

Mentor undergraduates through REU

Potential exchanges with KBS and other CAPs

Leadership and communication skills
-Representative to leadership committee

Networking




Group work

* |deas for future seminars and workshops

* Nominations for representative to leadership
meetings

* Fall graduate student meeting



