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Project Objectives

• Build a calibrated watershed model for the 
Upper Tuolumne and Stanislaus River 
basins.

• Evaluate how climate change affects 
streamflow, water quality, and 
flooding/drought.

• Create an open-source decision-support 
dashboard that converts complex model 
outputs into usable insights for planners 
and resource managers.

• Identify watershed strategies to strengthen 
water security and watershed resilience.



Climate Scenario Quadrants

Baseline scenarios will be compared by combining temperature and precipitation changes.

Cold / Wet

Temperatures near baseline. More 
precipitation. Higher runoff volumes.

Warm / Wet

Higher temperatures. More precipitation. 
Shifted runoff timing.

Cold / Dry

Temperatures near baseline. Less 
precipitation. Reduced water supply.

Warm / Dry

Higher temperatures. Less precipitation. 
Extended dry periods



Hydrologic and Water Quality System (HAWQS)

An open-source, peer-reviewed, web-based SWAT modeling tool developed by EPA/Texas A&M.

What it does

• Tracks every drop in watershed: 
rain, snow, snowmelt, runoff, 
evapotranspiration, soil 
moisture, and what it picks up 
along the way (e.g., sediment, 
nutrients*).

• Simulates full water years so 
you see seasonal patterns, not 
just peak events.

Why we chose it
• Free, open-source, and 

transparent.
• Climate-ready out of the box. Plugs 

directly into the same downscaled 
projections California uses for 
statewide planning.

• Peer-reviewed and used by EPA, 
USGS, and state agencies across 
the country.

What are the results
• Answers to "what if" questions: 

What if temperatures rise 3°C 
by mid-century? What if annual 
precipitation drops 15%? What 
if winters get wetter but 
summers get drier?

• Monthly and seasonal 
projections you can tie to real 
decisions

*Built from SWAT (Soil and Water Assessment Tool)

HAWQS | Hydrologic and Water Quality System (hawqs.tamu.edu)

https://hawqs.tamu.edu/#/projects


Model-to-Dashboard Process



Climate Toolbox – UC Merced and Sierra Nevada Research Institute

climatologylab.org



Current temperature
percentiles (Oct 2025 - Mar 2026)

2025-2026 Water Year Forecast
San Joaquin River Basin

Projected Tuolumne River
streamflow (2040-2069)

Interactive Dashboard Development

climatologylab.org



We Request Your Input: Scenarios

Which future conditions matter most to your region and operations?

1. What water resources concerns are most pressing for your area?

Snowpack-driven supply timing? Summer low flows for aquatic habitat? Water quality?

2. Which flood or storm scenarios are most relevant to the region?

Extreme precipitation events? Post-fire runoff following recent burn scars?

3. Are there specific water management concerns we should prioritize within the basins?

Water supply reliability? Sediment or nutrient loading? Seasonal flow timing for downstream users?

4. Are there wildfire or land cover change scenarios we should evaluate?

For example, how would watershed hydrology and water quality respond if a large burn occurred in the upper basin?



We Request Your Input: Priorities & Tools

Help us deliver results in the format most useful to your work.

5. What time horizons matter most for your planning?

Near-term (2030s)? Mid-century (2050s)? End of century? All of the above?

6.  What outputs would be most useful to you?

Maps?  Monthly flow projections?  Drought/flood frequency tables?  Downloadable data?

7.  How do you want to interact with the results?

Web dashboard?  Static report?  GIS layers?



Next Steps
• Develop model scenario priorities from today's discussion.

• Data compilation and initial analyses.

• Configure and calibrate HAWQS model and run initial scenarios.

• Modeling update for upcoming IRWM Meeting (June).

Grant M. Graves, PhD  |  Senior Hydrologist
ggraves@riverfocus.com

John Abatzoglou, PhD  |  Professor
jabatzoglou@ucmerced.edu

January - March

Data Assembly and 
Project Kickoff

March - May

Model setup,
Calibration, and scenario 

development

June - September

Model Scenarios and 
Dashboard Development

October - December

Finalize dashboard 
development, climate tool 
workshop and final report.  
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