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Figure 3.11. Annual average water uptake (mm) of winter wheat simulated by the VIC-CropSyst
model.

3.3 Communication of Results

The outreach portion of this project is ongoing via funding from the Washington State
Department of Ecology (see not on dual submission at top) and for a report on Columbia Basin
Water Supply and Demand Forecast for the Washington State Legislature. Outreach products
include (1) a 35-page legislative report with a summary of all results, (2) a website with an
overview of the results and more details information than the legislative report, and (3) a full
technical report with full details on methodology and results. Furthermore, available through
the website will be introductory webinar-style videos detailing each aspect of the study.
Through WSU Extension, we will use the information in the webinars and on the website to
elicit feedback from stakeholder groups in the basin. This will allow us to improve how we
visually portray and communicate the results so that they can make the most impact.

4 Discussion and Conclusions

The streamflow from VIC runs based on the climate driving data from the 20 GCMs show
considerable uncertainty around the ensemble average but the signal for a shift in hydrograph
to earlier months is noticeable. The amount of uncertainty varies spatially, there is more
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uncertainty in estimates of Yakima River streamflow at Parker as compared to other locations.
The hydrology of some areas could be more sensitive to climate change (smaller difference in
climate leading to larger differences in streamflow) than others depending on the local drivers
of the hydrology in the region.

The VIC-CropSyst does not model the effects of pests and weeds on crop production. In this
version of the crop model, it was assumed that crop would grow under perfect health
conditions with no pest or nutrient limitation. However, the crop growth was simulated as a
function of climate and water availability. Adding the nutrient component to the model is
being planned for future work.

The NASS statistics show a significant increasing trend in the yields of many crops for the last 30
years of data. This is attributed to the advances in technology and improved management
practices. These affects are again not modeled by the VIC-CropSyst model and hence it would
be not appropriate to compare the increasing trend of yields to the more or less constant year
to year values from the VIC-CropSyst model. Therefore our comparison was based on the
simulated period between 1996- 2006 when the yield values in the NASS dataset is relatively
stable. The other challenge for model evaluation is that NASS dataset does not have
information on all the crops that are simulated. For future work, it would be desirable to
compile such statistics for all simulated crops from other sources. The modeled values after
correction for tuber loss and pest affects, showed values comparable to the ones in the NASS
database for the major crops.

The modeling framework described herein is the first step towards our long-term goal of
producing a fully operational decision support tool that can be used to test various water and
agricultural management strategies. This tool can be used to promote the sustainability of PNW
irrigated agriculture while protecting water supply for other uses (such as instream flows,
hydropower, and municipal needs) and water quality.
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Information Transfer Program Introduction
Information Transfer Program Introduction

Public Outreach and Education are critically important components of the State of Washington Water
Research Center mission. As agency and stakeholders struggle to comprehend important decisions facing
water resources, it is essential that they receive unbiased scientific information. The primary outreach goal is
to facilitate information exchange by providing opportunities for combining the academic work of research
universities in the state with potential users and water stakeholders. The education goal is typically achieved
through faculty and student involvement in public presentations and gatherings to promote and build better
two-way understanding of water issues and possible solutions and provide unique educational experiences for
tomorrow's water resources professionals. These processes occur through a variety of activities, formal and
informal, that raise the visibility of university research results throughout the Pacific Northwest. Federal, state
and local agencies, non-governmental organizations, watershed groups, and concerned citizens are in need of
interpreted science that can be applied to solving the regions water problems. The SWWRC makes substantial
efforts to facilitate this process. The items described in the following Information Transfer Report constitute
the core of the technology transfer activities.
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To achieve the goals outlined in the introduction, the following information transfer activities
were conducted. It is important to recognize that several of these activities are highly leveraged
with activities related to other research projects being conducted by the SWWRC. Nevertheless,
without support from the program, these activities would not be possible, or as frequent.

Continued funding for a USDA-CSREES grant was received. The project helps to coordinate
research and extension activities of the Water Research Institutes and Extension Services in
Alaska, Idaho, Oregon, and Washington with US EPA Region 10 and the NRCS. Six meetings
are held each year and communication between researchers, extension faculty, and government
agencies is improved considerably by the activity. This project also provides some of the funding
that the SWWRC leverages for support of a biennial water conference related to an emerging
theme as identified by a regional steering committee. The upcoming November 2011 conference
titled, “Water in the Columbia River basin: Sharing a Limited Resource” is on track to be
another showcase for the SWWRC. Planning for this conference has involved venue selection,
call for abstract development, and other related activities. This biennial conference has been
highly successful, drawing over 200 local decision makers from around the region and works as
an excellent avenue for showcasing SWWRC research efforts. A student competition in the
poster session helps promote the education goal of the SWWRC. A student competition
showecases several SWWRC projects.

SWWRC co-sponsored the Palouse Basin Water Summit; a local event attracting stakeholders
and concerned citizens from the bi-state watershed (ID and WA). Participants learn about water
conservation, efforts to quantify groundwater resources, and other critical aspects of local
watershed planning and management.

Director Michael Barber attended the annual NIWR meeting in Washington, DC to interact with
other directors from around the country and engage in dialog concerning regional water issues.
One outcome of these discussions was that regional institute directors from Colorado, ldaho,
Oregon, Montana, and Washington began collaborating to conduct a regional “Exempt Well”
conference in spring 2011. Dr. Barber also attended and assisted with organizing the
UCOWR/NIWR 2010 conference in Seattle, WA, attended a UCOWR Board meeting, and
presented an oral presentation on research conducted at WSU.

SWWRC co-sponsored a water resources research forum attended by the WSU Vice President
for Research, the Governor’s Chief of Staff, and over sixty water-related faculty. The goals of
the forum were to educate the upper administration regarding expertise, identify future research
initiatives that were vital to the state and region, and provide an opportunity for faculty
interaction across disciplines. SWWRC also sponsored several graduate student presentations at
the evening portion of the event. The SWWRC also sponsored a graduate seminar on water
resources and will continue to look for opportunities to expand these efforts.



In 2010 we concluded our strategic regional surface water initiative funded by the Department of
Energy through the Inland Northwest Research Alliance (INRA). The project involved the Water
Institutes and other researchers at the Universities of Alaska, Idaho, Utah State and Washington
State, as well as other regional universities (Boise State, Idaho State, Montana, and Montana
State). The project involved bi-monthly conference calls aimed at establishing a regional needs
assessment (recently completed) and coordinating research and education programs integrating
water science, policy, and decision making. The project took on a task of developing a regional
water data portal called “ICEWATER” modeled after the NSF HIS system to allow data sharing
which still continues.

Maintaining and updating our web site is a continuous process. This is an important avenue for
us to present information about the activities of the Center and the research faculty in the state as
well as news and events, research reports, and opportunities for research funding. We currently
have all our research reports available for download via PDF format allowing for greater access
and utilization of study results.



USGS Summer Intern Program

None.

USGS Summer Intern Program



Student Support

Category Section 104 Base | Section 104 NCGP NIWR-US.GS Supplemental Total
Grant Award Internship Awards
Undergraduate 0 0 0 0 0
Masters 5 1 0 0 6
Ph.D. 3 5 0 0 8
Post-Doc. 0 0 0 0 0
Total 8 6 0 0 14




Notable Awards and Achievements

2010WA305B: Harrison's Lab group sponsored a successful informational booth at the Lacamas Shores July
Fourth celebration in 2009 and 2010 and intend to participate again in 2011.

2010WA305B: B.Deemer awarded a NSF NSPIRE IGERT fellowship
2010WA305B: J. Harrison awarded the College of Science Young Faculty Performance Award

2010WA305B: J. Harrison and S. Henderson awarded $130,000 in NSF seed funding to follow up on
research developed through this USGS award

2006WA180G: Awarded the American Water Resources Association "Outstanding Chapter of the Year," for

work on linking research, education, and societal outreach. 2006. (PI Steinemann was faculty adviser to
AWRA student chapter, and four students in chapter were supported by USGS grant.)

Notable Awards and Achievements
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