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e Snow water equivalent (SWE) across CA and CO
from 1993 to 2015.

e Models forecast temperature increases of
~1.0 °C per 10 years in the Upper Colorado Basin
(1,800 to 3,500 meters above sea level).

e This study aims to help quantify and predict the
ecosystem response to drying conditions.

Freshwater Releases and
Climate Change

¢ California hydrologic unit SWE

c
3
oL 9o b
1 Apr L g2 2
509 Median basin-average 1004
SWE
407 wy1993 754
— WY2013 [
E 30— WY2014 s
£ 7 |— wy2o15 2 .
w c
2 204 8
Q
& 254
10

0 T T o f T T
Oct Nov  Dec Jan Feb Mar  Apr  May  Jun Jul Aug 0 5 10 15 20
Month Basin peak SWE (km?)

d Upper Colorado hydrologic unit SWE

—
25

c
Kl
SASg a
50+ 1Apr g382 g
Median basin-average 100
70 4 SWE
601  WY1993 = 754
= WY2002 g
E 50 — w2012 K
= 404 — WY2015 2 50
% 30 1 §
&
204 254
10 4 ’J
0 ey T T T T T T ; - ] 0 : . : :
Oct Nov  Dec Jan Feb Mar  Apr  May Jun Jul Aug 0 5 10 15 20
Month Basin peak SWE (km?)

1
25

Siirila-Woodburn et al., 2021



East River Watershed, Colorado

e 300 km? headwater catchment.
(2,950 meters above sea level)

e Major tributary to the Colorado
River (CR).

e CR supplies water to 40 million

people across seven
states.



/sotope Hydrology é

Protium Deuterium
e C -
Days
__ Rainfall
2
@ Weeks H 20
_J enriched
Months
} ? — Snowmelt
Years — 2H20

depleted

Sprenger et al., 2019



Gas Flow

Laser Spectrometer

Dry Gas Supply
Valve System

Sap Flow Sensor

Standard Waters for Calibration®
(Water Vapor Conc. Correction + Vapor Liquid)
- 9 S

Xylem Water Vapor
Probe (6 Trees)

@ insertion Shaft
) Mixing Chamoer
© Microporous Head
D sample Line

E) Dilution Line

P Through-Flow Line

~» Dry Air Flux
— H,0 Vapor Flux
W soil water

[l 5ol Aggregate

T A :
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East River Field Setup

In situ isotope analyzer, measuring 2H and 80 vapor from probes in soil and trees
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Meteorologic Data
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& System Input &
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* Trained the numerical model HYDRUS-1D with:

weather data
soil moisture measurements
in-situ ratios of deuterium (°H)

» Simulated WY-22 dynamics of soil dry down and
rewetting, focusing on the driest months of the
year.



Objective Function (Goodness of Fit)
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Parameter Optimization (o to 60 cm-bgs)
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L . Layer 1 Layer 2
Parameter Optimization (o to 60 cm-bgs) (60 to 100 crbgs)
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Parameter Optimization (o to 60 cm-bgs)
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arameter Optimization (o to 60 cm-bgs
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h [kPa]

Soil Moisture Dynamics

Matric Potential for Aspen Profile
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/sotope Dynamics

2H Concentration for Spruce Profile

Isotope Concentration for Aspen Trees and Soil Profile
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Next Steps

* Fit WY-23 data to model simulations

* Perform a water balance for WY-22
and WY-23

» Model 5, 10, and 20 year scenarios,
increasing temperature inputs and
reducing rainfall inputs

Questions?
raymond.hess@sjsu.edu

SUBSEASONAL INFILTRATION AND UPTAKE DYNAMICS IN THE EAST RIVER
WATERSHED USING NUMERICAL MODELING TRAINED WITH HIGH FREQUENCY

STABLE ISOTOPE FIELD MEASUREMENTS
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