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1. Improving hyper-resolution modeling for 
watershed predictions.

2. Hydrologic effects of forest disturbance
3. Real-time river flood forecasting
4. Soil moisture and ET processes

5. Bathymetry and surface water storage 
using smart sampling systems

Outline



•Need for process-based 
modeling constantly 
remarked in journal opinion 
papers.
•Distributed and 
continuous.
•Topography, land cover 
and soils types.
•Coupled vadose and 
saturated zones.
•Runoff mechanisms and 
channel routing.
•Water and energy 
balance.
•Snow processes

tRIBS: 
Tin-based Real-time Integrated Basin Simulator





Projected Change Projected ChangeReference case

Max. snow water reduced in 350 mm

Local runoff increases
Soil moisture and ET mixed patterns
Days with snow cover reduced 
between 1 and 60 days

What are the spatially distributed 
hydrologic effects of forest thinning?
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Participatory modeling for water security
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Nowcasting model
Weather Research & Forecasting

Numerical Weather Prediction Model

WRF

Radar nowcasts + tRIBS

tRIBS: Tin-based Real Time Integrated Basin Simulator
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What basin sizes are more predictable?

Floods less predictable at Intermediate size basins (1-10% of 
total Area) as a result of an increased fraction of runoff 
producing zones. 
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Virtual Mesonet Eddy-Covariance



Preliminary simulations at one eddy station

Latent heat flux Soil surface temperature



Fusing L-band radiometers and observations to improve 
continuous and accurate modeling 



Lake and 
river 
bathymetry 
from UAS
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