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LOI 12: MEASURING INDIVIDUAL TREE WATER USE TO 
INFORM TREE PLANTINGS AROUND STORMWATER BMPS  
Project Manager: Abby Barnes 
Aquatic Resources Division 
Washington State Department of Natural Resources 
Abby.Barnes@dnr.wa.gov; 360-995-2419 

PROJECT PURPOSE 

Managing stormwater is a serious challenge in urban areas, particularly for rapidly growing 

urban communities in Western Washington. Against the backdrop of population growth, 

urbanization, and climate change, the need to manage increased stormwater volumes grows by 

the day. One of the best ways to mitigate the negative impacts of urban stormwater runoff is to 

reduce the amount that ends up in storm sewer systems and natural waterways. As a result, 

communities are beginning to look at alternatives to gray or built infrastructure. Urban trees in 

parks, natural areas, street-side, and on private lands, combined with other green stormwater 

control elements, provide excellent opportunities to mitigate the effects of stormwater runoff 

in Washington State. 

Urban trees in parks, natural areas, street-side, and on private lands, combined with other 

green stormwater control elements, provide excellent opportunities to mitigate the effects of 

stormwater runoff on the landscape. While the runoff mitigation potential of forest or large 

tree stands is well known, there is still a need to quantify stormwater mitigation values for 

individual trees, particularly those growing in BMPs or urban landscapes that are subject to 

extended dry summers driven by drought and a changing climate. We propose to build on two 

successful phases of SAM-funded work, previously focused only on trees in western 

Washington. That work showed that trees can divert up to 60% of stormwater runoff from the 

stormwater system through canopy interception and leaf transpiration. In the two previous 

phases, we have developed a discrete mobile sensor unit that can measure a tree’s water use in 

any location. Prior work also highlighted differences in tree species and suggested that drought-

tolerant trees may have different effects on stormwater and transpiration than more mesic 

species. In our proposed work, we aim to quantify tree water use, focusing specifically on 

riparian (cottonwood) and wetland (e.g., willow/ash) tree species found in both the east and 

west regions of Washington state. 

The Stormwater Management Manual for Western Washington (SWMMWW) maintains the 

core “minimum requirements” structure, where trees/canopy are treated as enforceable 

expectations once adopted locally. This proposed work will inform the following policies 

espoused in the SWMMWW. 
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1. Tree retention + protection during development/redevelopment: The manual includes a 

dedicated BMP for Tree Retention and Tree Planting (BMP T5.16), which is referenced 

alongside other “how you manage vegetation” requirements, such as protecting trees 

during grading, avoiding root-zone damage/compaction, and treating retained trees as part 

of the stormwater strategy. 

2. Canopy is implicitly treated as a stormwater function (interception, evapotranspiration, soil 

protection): The manual’s LID posture is basically: keep rainfall close to where it lands. In 

Western WA, that often translates into keeping a mature canopy where feasible and 

pairing it with soil practices and dispersion/infiltration BMPs. The manual is written to 

support that design philosophy, and local jurisdictions commonly operationalize it through 

clearing limits, tree-protection details, and site plan submittal requirements tied back to 

the manual. 

The Stormwater Management Manual for Eastern Washington (SWMMEW) adopts the same 

structure as its western counterpart. However, it accommodates the different physical realities: 

lower rainfall totals, different storm patterns, irrigation realities, and different constraints on 

vegetation survival. This proposed work will inform tree retention and planting, which are 

explicitly listed as a BMP in the SWMMEW. However, in planting or retaining trees for 

stormwater, it only works if the design also answers the question: What is the water source? 

What is the soil doing? Who maintains this when July arrives? So, jurisdictions that adopt 

SWMMEW tend to scrutinize establishment, irrigation, and long-term maintenance more tightly 

when trees are proposed as part of the stormwater approach (especially for engineered 

facilities and landscaped BMPs). 

This study involves three entities with a track record of working effectively together, who are 

regrouping to deliver actionable information on the role trees play in stormwater management. 

The Washington State Department of Natural Resources (DNR), The Evergreen State College 

(TESC), and Washington State University/Washington Stormwater Center (WSU) have already 

completed two earlier phases of SAM-funded work. 

PROJECT DESCRIPTION AND SCOPE OF WORK 

STUDY DESIGN 

A combination of fixed and mobile sap flux sensors to measure tree water use will be deployed 

at a minimum of two locations in the state – Olympia and Pullman. We will also consider a third 

location near Yakima if human and technical resources are available. Our site selection 

prioritizes urban stormwater ponds near developments, which are replanted with cottonwood 

trees (a common riparian tree in Washington state). The primary objective of this work is to 

compare common tree responses to changing climatic conditions when growing next to or in 
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stormwater BMPs. While previous SAM Studies on this topic included some broadleaf trees 

(e.g., maple, locust), this proposal aims to include additional fast-growing broadleaf and 

deciduous trees with direct connections to habitat in stormwater pond BMPs. Further, we will 

pair our measurement of tree water use with dendrometer bands that provide a continuous 

measure of tree diameter, allowing us to project the growth potential of measured trees and 

scale tree water use and stormwater mitigation estimates accordingly.  

We will measure tree water use, microclimate, tree diameter growth, and, where possible, 

canopy interception. The combination of fixed and mobile sensors enables us to establish a 

continuous record at a single location in each climatic zone, while moving the mobile units to 

trees of different species, and at multiple landscape positions. Using the continuous data set 

from the fixed sap flux units will allow us to extrapolate the shorter-duration mobile data over 

the entire year at each of two local sites. Mobile data will allow us to sample trees more widely 

within each area. Diameter bands will allow us to contextualize the stormwater benefits in the 

context of tree growth. These data will provide a more holistic picture of how various trees 

manage water in stormwater mitigation structures, through transpiration and interception of 

incident rainfall. This information will also enable us to predict how these trees might adapt to 

the drier, more drought-prone summers we have recently experienced and are likely to 

experience in the future. 

MAIN PROJECT TASKS 

TASK 1: PROJECT MANAGEMENT ($66,496) 

The project will begin with the formation of a Technical Advisory Committee (TAC) composed of 

representatives from jurisdictions from both sides of the state. The TAC will provide early input 

on site selection, sampling design, and analytical approaches to ensure that the study reflects 

the needs and operational realities of MS4 jurisdictions. Throughout the project, the TAC will 

review draft deliverables, help troubleshoot methodological issues, and ensure that findings are 

relevant and transferable to a range of municipal stormwater programs. We will also include 

urban foresters from counties and municipalities with robust urban forestry or forestry 

programs, such as the City of Tacoma. WSU will assist DNR with reporting and help coordinate 

TAC formation. 

Deliverables:  
D 1.1: Semi-annual Project Report. Target: June 2027 
D 1.2: Semi-annual Project Report. Target: December 2027 
D 1.3: Semi-annual Project Report. Target: June 2028 
D 1.4: Semi-annual Project Report. Target: December 2028 
D 1.5: Semi-annual Project Report. Target: June 2029 

TASK 2: SITE SELECTION ($11,836) 
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In collaboration with the TAC members, the project team will identify candidate sites for tree 

water-use stations that will continuously measure sap flux, interception, tree growth, and 

microclimate (hereafter, fixed stations). We will also locate sites with a variety of tree species 

around stormwater BMPs, where discrete measurements of tree sap flux will be taken over a 

two- or three-day window using a mobile sap flux apparatus developed in previous SAM 

studies. Those sites are further referred to as mobile stations. Two fixed station sites have been 

tentatively identified in Olympia and Pullman, both secure and unlikely to be vandalized. We 

will seek guidance from the TAC on a third fixed site mid-state and on sites across the state for 

intermittent mobile station deployments. WSU and TESC will coordinate site selection. 

Deliverable: D 2.1: Site choice and location information memo. Target: April 2027 

TASK 3: QAPP DEVELOPMENT ($24,089) 

A detailed Quality Assurance Project Plan (QAPP) will be developed to define the study’s 

monitoring approach, analytical methods, and data quality requirements. The QAPP will 

establish project-specific quality objectives, including precision, accuracy, representativeness, 

comparability, and completeness. The QAPP will undergo TAC review before finalization to 

ensure clarity, feasibility, and alignment with SAM guidance. WSU and TESC will coordinate 

efforts to prepare a QAPP for this project. 

Deliverables: 
D 3.1: Draft QAPP, Target: June 2027  
D 3.2: Final QAPP, Target: August 2027 

TASK 4: SITE INSTRUMENTATION ($109,138) 

Following site selection, each fixed site will be equipped with instrumentation to continuously 

or discretely capture sap flux, interception, tree growth, and microclimate. Instrumentation will 

include fixed and mobile sap flux sensors, weather stations, and diameter band sensors at all 

fixed sites. Throughfall will be captured by installing a system of throughfall troughs funneling 

canopy throughfall to continuously recording rain gauges. Field staff will calibrate and maintain 

instruments in accordance with manufacturer specifications and document all procedures in 

accordance with the finalized QAPP. 

We will instrument 10 cottonwood trees in Olympia and Pullman, with continuous monitoring 

stations across the state, using local organizations. We will provide those organizations with 

information for troubleshooting equipment and calibrating measurements from other sites. 

WSU and TESC will coordinate efforts to instrument trees at all fixed sites identified in Task 2. 

Deliverable: D 4.1, Instrumentation installation memo. Target: July 2027 
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TASK 5: TREE WATER USE AND CLIMATE MONITORING ($131,444) 

All data will be collected at 15-minute intervals, with fixed stations deployed for the entire 

study period, including at least two winter seasons and two growing seasons. Mobile stations 

will be deployed for two to three-day sampling periods to capture sap flux in trees of varying 

species and landscape positions. 

Concurrently, climatic data will be collected to support the interpretation of treatment 

variability. Field notes will document antecedent conditions, rainfall characteristics, tree 

physiology, and any observed operational issues that may affect tree water-use data. All 

collected data will be managed within a structured database designed to ensure traceability 

from field measurement to final analysis. 

Quality control procedures, including instrument calibration verification, data validation checks, 

and field report reviews, will be implemented throughout the monitoring program to ensure 

results meet the quality objectives outlined in the QAPP. Any deviations, instrument 

malfunctions, or data anomalies will be logged and addressed promptly through predefined 

corrective action procedures. Together, these hydrologic monitoring activities, supported by 

robust data management and quality control workflows, will ensure the reliability and 

defensibility of performance estimates generated through this study. WSU and TESC will 

coordinate efforts to maintain fixed stations, deploy mobile stations, and ensure that all 

climate-monitoring instrumentation is functional. 

Deliverable: D 5.1, Technical memo outlining the number of trees and days that tree water use 

and interception data were collected, a summary of climatic data, including challenges 

encountered. Target: April 2029 

TASK 6.: DATA ANALYSIS & INTERPRETATION ($143,698) 

Statistical analyses of tree water use by species, canopy cover, landscape position, and 

environmental conditions will show how these factors contribute to individual tree water use 

and thereby divert stormwater away from downstream stormwater BMPs. The project will 

evaluate how various tree species planted across a diverse landscape, in different positions and 

climates, perform in managing stormwater. Outcomes of this work would include identifying 

the tree species and environmental variables most strongly associated with stormwater 

management and producing actionable findings that permittees can incorporate into retrofit 

planning, O&M decision-making, and BMP selection. Specifics on the data analysis procedures 

will be documented in the QAPP. WSU and TESC will coordinate all data analysis and 

interpretation efforts. 

Deliverables:  
D 6.1: Draft analysis and presentation shared at the TAC meeting that outlines the total 
effort. Target: June 2029 
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D6.2: Raw data in spreadsheet format. Target July 2029 
 

TASK 7: DELIVERABLES & COMMUNICATION ($54,078) 

The project team will maintain ongoing communication with the TAC and the Stormwater Work 

Group, including presentation of interim results as analyses progress. Final deliverables will 

include: 

 Annual technical memorandums summarizing tree water use by species and location, 

and any other related performance drivers. 

 A summary report with retrofit and maintenance recommendations.  

 A SAM Fact Sheet that distills key findings for broad distribution. 

A complete, well-organized data package will also be produced for integration into Ecology’s 

stormwater effectiveness database, ensuring that results continue to inform regional 

stormwater management efforts beyond the project's life. DNR will lead the production and 

dissemination of all deliverables for this task, with support from WSU and TESC. 

Deliverables:  
D 7.1: Draft report of study findings, including the sections on data quality review and 
usability statement. Target: July 2029 
D 7.2: Final report with complete appendices and Excel file of all QA/QC'd data collected 
over the project period. Target: September 2029 
D 7.3: Two presentations – one for the Stormwater Work Group and another for a 
regional stormwater-related conference or workshop. Target: October 2029 
D 7.4: Draft fact sheet per SAM format for stormwater managers who seek information. 
Target: October 2029 

 

PROJECT TEAM DESCRIPTION 

The project team comprises the following people at its core: 

Abby Barnes: Sediment Quality Unit Supervisor with Department of Natural Resources Aquatic 

Resources Division and focuses work on natural resources protection and restoration. They 

have been a member of the Storwmater Work Group for 12 years.  

Ani Jayakaran, PhD, PE, will serve as the project’s technical lead. His work focuses on improving 

stormwater management practices in Washington State using ecological engineering principles. 

He is a Professor with WSU Extension, holds graduate degrees in Civil Engineering (MS) and 

Agricultural & Biological Engineering (PhD), and is a licensed Civil Engineer in Washington and 

South Carolina. 
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Dylan Fischer, PhD, will serve as the project’s technical co-lead. He is an ecosystems ecologist 

with a focus on plant ecology, forest ecosystems, conservation, and how ecosystems change 

through time and in response to environmental change. His research addresses linkages 

between plant diversity and ecosystem function, as well as ecosystem responses to 

disturbance.  

Henry Adams, PhD, will serve on the project by managing a fixed-station site in Eastern 

Washington. He is a forest ecologist broadly interested in plant responses to climate-related 

disturbances. His research has focused on the physiological processes of tree stress and death 

from drought, including water movement and tree hydraulic function, as well as interactions 

with heat, bark beetles, and wildfire. 

Technical Advisory Committee (TAC) 

A TAC will be convened at project initiation to guide study implementation, review draft 

deliverables, and ensure results apply to diverse MS4 jurisdictions. Anticipated participants 

include the City of Tacoma (Mike Carey, Urban Forester) and Snohomish County (William Leif, 

Public Works Department). Additional MS4 permittees interested in tree water use, urban 

forestry for redevelopment, and retrofit planning will also be invited. The TAC will review the 

QAPP, sampling plan, preliminary analyses, technical memorandum, and draft final report. 

Participation from permittees of varying sizes will ensure the study's findings are broadly 

applicable. 

PROJECT MANAGEMENT STRATEGY 

TABLE 1: PROJECT MANAGEMENT BY PERSONNEL 

The project team and responsibilities are as follows: 

Key Team Members Role Responsibility 

Abby Barnes, WDNR 

Abby.Barnes@dnr.wa.gov 
Project 
Manager 

Project Administration 

Ani Jayakaran, WSU 

anand.jayakaran@wsu.edu 
Project 
Technical Lead 

Oversight of research, documentation, and 
data analyses, including writing of proposal 
and QAPP 

Dylan Fischer, TESC 

fischerd@evergreen.edu 

Project 
Technical co-
lead 

Oversight of research at TESC 

Henry David Adams, WSU 

henry.adams@wsu.edu 
EWA Project 
Technical Lead 

Oversight of equipment and data collection 
in EWA study area 

SAM Coordinator, Ecology QA Review Provides Ecology QA approval of the QAPP.   
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Abby Barnes will manage the project from the Washington State Department of Natural 

Resources. Project management will include: 

 Liaison for the project team to Ecology for project coordination and communication 

 Complete sub-contracting to WSU and Evergreen 

 Oversight of the budget and invoicing to Ecology 

 Establish and convene the Technical Advisory Committee (TAC) 

 Monitor project timeline   

 Coordinate deliverables to Ecology 

Our project team has been working together on this set of studies for the past 5 years and has 

consistently stayed on time with project deliverables and been effective with our time and 

money. The project team has had repeated success in producing valuable, unique data and 

applying it to support stormwater program managers. The projects completed by Evergreen 

and WSU have supported multiple graduate and doctoral students as they move forward in the 

analysis of the stormwater intake by individual trees. This project will include a technical 

advisory team to properly represent the project's goals and objectives in its deliverables. The 

team will guide the project process to meet the established criteria of the SAM effectiveness 

studies. 

PROJECT BUDGET AND SCHEDULE 

COSTS PER DELIVERABLE AND DUE DATES 

TABLE 1: Target Deliverables Due Dates and Costs 

Deliverable by Task 
Target Deliverable 

Date 
Deliverable Cost 

Task 1.0 Project Management     

D1.1 Semi-annual Progress Report June 2027 $13,299  

D1.2 Semi-annual Progress Report December 2027 $13,299  

D1.3 Semi-annual Progress Report June 2028 $13,299  

D1.4 Semi-annual Progress Report December 2028 $13,299  

D1.5 Semi-annual Progress Report June 2029 $13,299  

Task 2.0 Site Selection   
 

D2.1 Site Location Memo April 2027 $11,836  

Task 3.0 QAPP Development   
 

D3.1 Draft QAPP June 2027 $19,271  

D3.1 Final QAPP August 2027 $4,818  

Task 4.0 Site Instrumentation    
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D4.1 Instrument Installation Memo July 2027 $109,138  

Task 5.0 Tree Water Use and Climate Monitoring   

D5.1 Technical Memo Summarizing 
Monitoring Data 

April 2029 
$131,444  

Task 6.0 Data Analysis   
 

D6.1 Draft analysis and TAC Presentation June 2029 $114,958  

D6.2 Raw Data Report July 2029 $28,740  

Task 7.0 Communication    
 

D7.1 Whole Study Draft Technical Report July 2029 $27,039  

D7.2 Whole Study Final Technical Report September 2029 $10,816  

D7.3 Two Presentations - SWG and 
Regional Conf. 

October 2029 
$10,816  

D7.4 Draft Fact Sheet October 2029 $5,408  

Total   $540,778  

 

BUDGET DESCRIPTION 

Overall funds requested to support this work are $540,778 

Washington Department of Natural Resources ($15,000): Funds are requested for 2 months of 

Abby Barnes' time over the 3 years of the project to lead deliverables production and serve as 

the liaison between the project team and SAM 

The Evergreen State College ($44,000): Funds are requested for three months of Dr. Fischer’s 

time. Equipment and supplies for tree instrumentation are also requested for $15,000. 

Washington State University ($481,778): Support requested for 3 months of Dr. Jayakaran’s 

time, and one graduate student who will work with Dr. Jayakaran over the three years of this 

research study. Salary is requested for 2 months of Dr. Adams’ time and for two years of a 

graduate student who will work with Dr. Adams in Years 2 and 3 of the project. Hourly wages 

are requested for Year 1 of the study for a student worker supervised by Dr. Adams. WSU 

requires an annual 4% inflationary increase for faculty and student salaries, which has been 

included. Instrumentation and other supply costs are requested for the purchase of 

replacement cables and sensors for sap flux systems, totaling $65,000.



 

 

DETAILED SCHEDULE 

A timeline for the 7 principal tasks and deliverables is presented below, showing the period over which this work is conducted. Wet 

seasons are marked in dark blue. 
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January 16th, 2026 
Raghu Namburi 
Stormwater Action Monitoring Coordinator 
Washington State Department of Ecology 
300 Desmond Drive SE Lacey, WA 98503 
 
Subject: Letter of Commitment – LOI #12: Measuring Individual Tree Water Use to Inform Tree Plantings 
around Stormwater BMPs 
 
Dear Mr. Namburi (et al.), 
 
This letter is to express my commitment to working on the project titled “Measuring Individual Tree 
Water Use to Inform Tree Plantings around Stormwater BMPs.” 
 
I was a co-PI on the two previous iterations of Stormwater Action Monitoring (SAM) funding supporting 
measurement of tree water use in the Puget sound region. In this iteration, we are ready to expand our 
approach to drier climates in Washington state and bring on a new partner (Henry Adams) at WSU in 
Pullman. I commit to leverage my lab’s resources and my own time in the installation of sensors, sensor 
calibration, data downloads, and data analyses of tree growth, canopy interception and tree transpiration 
data. I will also contribute to design of QA/QC designs and communication (to public and professional 
audiences) about these data throughout the project. I have 30-years of experience as a research ecologist 
studying tree function and physiology. I have worked with the sensor arrays in question and this type of 
data for over 25 years. Additionally, as stewards of the data collection in the past two iterations, our team is 
ready to meet the challenges of this new proposal. We can hit the ground running.  
 
This study will expand upon the first two phases of successful Stormwater Action Monitoring (SAM) 
projects. Those projects examined water-use patterns and mitigation potential in local west-side trees in 
forested and semi-urban locations. Our work demonstrated species differences in mitigation potential for 
stormwater, and proofed new technology to expand our work across the state. Specifically, that work 
opened the door for developing a proposal targeted at new species and specific gaps in understanding tree 
water-use and growth through multiple years near mitigation ponds, and in urban settings across the state. 
Our current proposal has the capacity to simultaneously address research gaps and important knowledge 
gaps for stormwater and development planning in Washington state.  
 
My lab at Evergreen (https://sites.evergreen.edu/fischerlab/ ) will be partnering with WSU, and the 
Washington Department of Natural Resources, which will lead the study. I look forward to these 
collaborations continuing and delivering new and valuable information on tree water-use, interception, and 
growth patterns related to stormwater in our state.  
 
Thank you for your support and consideration, 
 
 
 
Sincerely,  
 
Dylan Fischer 
 
http://sites.evergreen.edu/fischer 
 

mailto:fischerd@evergreen.edu
https://sites.evergreen.edu/fischerlab/
http://sites.evergreen.edu/fischer
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2606 West Pioneer Puyallup, WA 98371 | 253-445-4500 | puyallup.wsu.edu | puy.info@wsu.edu 

 

January 8th, 2026 
 
Raghu Namburi 
Stormwater Action Monitoring Coordinator 
Washington State Department of Ecology 
300 Desmond Drive SE Lacey, WA 98503         
 
Subject: Letter of Commitment – LOI #12: Measuring Individual Tree Water Use to Inform Tree Plantings around 
Stormwater BMPs 
 
Dear Mr. Namburi, 
I want to express my commitment and willingness to work on the project titled Measuring Individual Tree 
Water Use to Inform Tree Plantings around Stormwater BMPs. With formal training in hydrologic processes 
and engineering principles related to the management of stormwater using Green Stormwater 
Infrastructure techniques, I commit to co-lead the installation of sensors, sensor calibration, data 
downloads, and data analyses of canopy interception and tree transpiration data. I have proven experience 
and a publication record in using these kinds of data to improve our understanding of critical hydrologic 
processes that support sustainable stormwater management practices. 

This study aims to expand upon the two phases of previously funded Stormwater Action Monitoring (SAM) 
studies that evaluated the stormwater mitigation potential of local individual trees. Urban trees in parks, 
natural areas, along streets, and on private land can provide excellent opportunities to mitigate the effects 
of stormwater runoff in Puget Sound. While the runoff mitigation potential of forest or large-tree stands is 
well known, there is still a need to quantify stormwater mitigation values for individual trees across 
Washington State and to include more drought-tolerant broadleaf trees. 

In support of this project, WSU is partnering with the Washington Department of Natural Resources, which 
will lead the study and collaborate with partners at The Evergreen State College. This letter affirms my 
intention and also indicates my commitment to the objectives of this project. 

I appreciate your consideration. 

 
Sincerely, 
 
 
______________________________________ 
Anand Jayakaran, PhD PE – Professor 
Green Stormwater Infrastructure Extension Specialist 
Washington State University, Puyallup Research and Extension Center 
2606 W Pioneer Ave, Puyallup, WA 98371, USA 
anand.jayakaran@wsu.edu 
______________________________________ 



 School of the Environment 
 

 

PO Box 642812, Pullman, WA 99164-2812 | 509-335-3009 | environment.wsu.edu | soe@wsu.edu 
 

January 8, 2026 
 
 
Raghu Namburi 
Stormwater Action Monitoring Coordinator 
Washington State Department of Ecology 
300 Desmond Drive SE Lacey, WA 98503 
 
 
Subject: Letter of Commitment – LOI #12: Measuring Individual Tree Water Use to Inform Tree 
Plantings around Stormwater BMPs 
 
 
Dear Mr. Namburi, 
 
I submit this letter to state my commitment to work on the project titled Measuring Individual Tree 
Water Use to Inform Tree Plantings around Stormwater BMPs.  I am a trained tree physiologist, 
forest ecologist, and ecohydrologist with extensive research experience understanding the 
movement of water through trees.  I can commit to lead and supervise maintenance of 
instrumentation and data collection on canopy interception, transpiration, and tree water transport at 
sites in eastern Washington.  I can also commit to assist and facilitate installation of instrumentation, 
in collaboration with Drs. Jayakaran and Fischer, and can lead redeployment of mobile 
instrumentation stations as needed to achieve project tasks. I will also assist with the preparation of 
written materials and presentations, including project reports, fact sheets, and manuscripts for 
publication.  I have a solid publication record of over 80 peer-reviewed papers in the fields of tree 
physiology, forest ecology, and ecohydrology, including work on the movement of water through 
trees and ecosystems.  I am well-positioned to make important contributions to the analysis and 
publication of data from this project on how forests and trees can be used to mitigate stormwater 
though sustainable management. 
 
This study builds on two previously funded phases of Stormwater Action Monitoring (SAM) research 
that evaluated the stormwater mitigation potential of individual urban trees in western Washington. 
Water use by trees in parks, natural areas, along streets, and on private property represent 
significant, yet underutilized, opportunities to reduce stormwater runoff impacts across Washington 
State. Although the stormwater mitigation benefits of forested areas and large tree stands are well 
established, critical data gaps remain regarding the performance of individual trees across the state, 
particularly for drought-tolerant broadleaf species. This project directly addresses those gaps. 
 
Sincerely, 
 

 
 
Henry D. Adams, PhD, Associate Professor 
School of the Environment 
Washington State University 
Pullman, WA 99164-2812 
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