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* Improve GW recharge estimates to provide scientific foundation for
sustainable GW management

1. GW recharge processes 2. Land use effects
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Study Sites
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Recharge Processes

= Detailed field studies
= Multiple lines of
evidence

= Recharge estimation
= Water balance
Tracer profiles
Chloride mass balance
GW levels
Modeling
* |ocal and regional-scale '- Bedrock/

- Glacial Aquifers

deep groundwater




Irrigation Influence
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Recharge (mml/yr)

1. Chloride Mass Balance (CMB) 3. Water Table Fluctuation (WTF)
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Upscaling CMB Estimates - New Possibilities

AHS Data

120°W  1M7°W 114°W 111°W 108°W
I T T T TR TN TR TN TR TN T A '

p~ D Cp  Harmonic Baseline WQ
- C / Mean 120°W 1M7°W 114°W 111°W 108°W
gw 1 1 1 1 1 1 1 1 1 1 [ 1 [ [

114°W  113°W SRR NANEREN

B 40-50 52°N~

Pavlovskii et al. (in press)

49°N 50°N 51°N 52°N 53°N 54°N 55°N 58°N 57°N 58°N 59°N 60°N



Land Cover Effects - Snowmelt Runoff & Remote Sensing

e Runoff is key process for DFR

Site SWE | Runoff | Runoff
(mm) | (mm) Ratio
Grass 91 0 0
Alfalfa 84 19 0.22
Barley 137 34 0.25

* IR remote sensing
imagery

* Proof of concept
testing at select sites
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Crop vs Grassland Runoff
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e Compares well to measured
values in monitored fields
e Croplands have:
e more runoff 3
e more variability g 19
* No correlation between £
runoff and: 510

e pre-melt snowpack
e total winter precip.

e number of midwinter melt
events
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Versatile Soil Moisture Budget (VSMB) Model

Sublimation Precip.
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Regional Scale Recharge Estimation - AGS

Recharge (mm/yr)
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Climate Variability

VSMB Simulations Under
Present Climate

West Nose Creek watershed
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Future Climate - Pseudo Global Warming (PGW)

B Present I Future climate
climate (PGW: 2085-2100)
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e Climate models are:
e biased
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Depth below ground [m]

Unfrozen Water Content [%]

PresentiClimate

Depth below ground [m]

Soil Temperature [°C]

o
[\
A

PGW.- Present

N D J F M A M J J A § O



25

VSMB Simulations
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Moving Forward )
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* Integrate new knowledge e Expand and apply results
much has been learned e.g., spatial/temporal recharge
: : .. applied to 3D groundwater
D
isseminate findings model of West Nose Creek
* Applications for water
management Logend
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