How Water Moves Through Central Oregon

From Snowpack to Streams, Farms, and Faucets
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The Source of Water



Distribution of
Precipitation

Map Source: Deschutes River Conservancy












The Pathways of Water
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Hydrograph of Natural Streamflow:

Deschutes River below Wickiup Reservoir ) )
“The flow of the Riveris more

remarkably uniform than that of
any other river in the United
States comparable with it in
size...”

Deschutes River, Oregon and Its Utilization, Henshaw,
Lewis and McCaustland, 1914
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Source: Muir Way Maps



Permeability

Source: Gannett, M.W., Lite, K.E., Jr., Risley, J.C., Pischel, E.M., and La Marche,
J.L., 2017, Simulation of groundwater and surface-water flow in the upper
Deschutes Basin, Oregon: U.S. Geological Survey Scientific Investigations
Report 2017-5097, 68 p.



What is Groundwater?

Source: USG Geological Survey
https://www.usgs.gov/media/images/groundwater-saturated-zone-soilrock-below-land-surface



Recharge

Source: Gannett, M.W,, Lite, Jr., K.E., Morgan, D.S., and Collins, C.A.,
2001, Ground-water hydrology of the upper Deschutes Basin, Oregon:
U.S. Geological Survey Water-Resources Investigations Report 00-4162






Flow Paths of
Groundwater

Source: Gannett, M.W,, Lite, Jr., K.E., Morgan, D.S., and Collins, C.A.,
2001, Ground-water hydrology of the upper Deschutes Basin, Oregon:
U.S. Geological Survey Water-Resources Investigations Report 00-
4162, 74 p.



Regional Groundwater System

Adapted from: Gannett, M.W., Lite, Jr., K.E., Morgan, D.S., and Collins, C.A., 2001, Ground-water hydrology of the upper Deschutes Basin, Oregon: U.S.
Geological Survey Water-Resources Investigations Report 00-4162, 74 p.



Groundwater and
Surface Water
are Connected



Gaining and
Losing Reaches
of the Deschutes

Source: Gannett, M.W,, Lite, Jr., K.E., Morgan, D.S., and Collins, C.A.,
2001, Ground-water hydrology of the upper Deschutes Basin, Oregon:
U.S. Geological Survey Water-Resources Investigations Report 00-4162



Crooked River flows
1200 cfs from Terrebonne to Opal
Springs

223 cfs

52 cfs

Deschutes River flows from
Lower Bridge to Culver



Freed et al. 2022
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Rohde et al. 2024
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Residence Time of Groundwater



Hyporheic Zone
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Human-Altered Pathways
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Irrigation Canals
in the Deschutes
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Hydrograph of Natural Streamflow:

Deschutes River below Wickiup Reservoir
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Groundwater and
Surface Water
are Connected!

They are one source of water

Image Source: Barlow, P.M., and Leake, S.A., 2012, Streamflow depletion by wells—Understanding and managing the effects of groundwater pumping on streamflow: U.S. Geological



Saito and Freed 2022
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Water Level Trends Across the Basin
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The Fate of Water



Runoff to Columbia



Zhang et al. 2024

Evapotranspiration

Photo: Z Freed



Sublimation &
Open-Water Evaporation

Photos: Z Freed
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Bend’s Dual Water Supply
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Demand (MG)
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Patterns of Customer Water Use
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Go Native! Lawns Suck....Water






Take Home Messages

* Precipitation is the only way water enters the basin

* Water exits the basin through:
* Runoff
* Sublimation/Open-Water Evaporation
* Evapotranspiration

* Streams that are more groundwater dependent are more
drought resilient

* Groundwater-dependent streams with long residence times
will be the most buffered from drought and climate change



