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USGS 14091500 Metolius (Brown)
USGS 14302480 Trask River (Green)
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Groundwater
Dependent Rivers

 Summer and fall flows
* Drought-resilient
* Cold-water refugia

+ “Oases of the future”

[1] Cartwright et al. 2021



Oregon GDE Atlas
2022

Distribution and
Abundance of GDEs

Abundance
I Confidence
High

Low
Low High

Orienting Features
7~ Highways
[ | Counties

Groundwater-dependent ecosystems are unevenly
distributed across Oregon. All five types of GDEs
(springs, rivers, wetlands, lakes, and species) have
been combined into a bivariate index of abundance
and confidence. The abundance of different GDE
types is standardized relative to their total
distribution and summed. Confidence reflects the
standardized sum of indicators across all GDE types.

Data Sources:

Hexagons: ODFW

Streams: National Hydrologic Dataset

Wetlands: MNational VWetlands Inventory

Springs: DOGAMI and TNC

GD Species: Oregon Biodiversity Information Center
Basemap: ESRI, State of Oregon GEO

Map produced by the The Nature Conservancy in Oregon, 2022
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. We derive GDE locations at 30 m resolution but sh-:)w\\‘
a map (on left) of GDE area density at 1 km resolution,

| GDE area density
l (% of 1 km grid cell area that is a GDE)
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In our deposited data, we also provide GDE area
\densify at 5 and 50 km resolutions. /1

( B
Globally, we map over 8 million km?® of dryland GDEs

8.3 million km? EERENIIIAETE |

Grid cell is Grid cell is Grid cell is
likely a GDE not likely a GDE not analyzed

_-;'1
L l(fMost of the mapped GDEs are )
“1 located in Asia (AS) and Africa (AF)

GDE surface area (million km?)
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5 Binary GDE classification is : o HUD
""""" conducted at 1 arc-second """ e ] e i—

resolution (=30m at the equator) \_ AS AF OC SA NA EU_/]

Regional highlights:

b Western USA € Southern Africa g Eastern Australia
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Climate and Recharge

All groundwater comes
from precipitation.

« Changes to timing and type of
precipitation will affect groundwater
recharge.

* Not all aquifers are equal: renewabilityvs.
climate-resilience depends on flow paths.

 Even climate-resilient aquifers are
vulnerable to unsustainable use



I Significantly declining groundwater trend

1 Significantly increasing groundwater trend
[ ] No significant trend

/\ Deep wells (O Shallow wells
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Aldous and Bach 2014

Ecosystem Thresholds - ./
cosystem Thresholds ;. ~
FOR GROUNDWATER LEVEL DECLINES ks / i
Wetlands and springs: i //
. 2.3 feet of drawdown for 100% g > /
mortality of indicator species "
(Aldous and Bach 2014) 10 o . e " 1o

Maximun depth to water table (cm)

Rivers and streams:
1.6 feet to fall below ‘environmental

flow limits’ in central Oregon
(de Graaf et al. 2019)

* 6.6 feet to transition 10% of gaining
reaches to losing reaches in

Oregon
(Jasechko et al. 2021)

Jasechko et al. 2021

-10-6 0 5 10
Well water level elevation
(metres above nearest stream)




~~~Reach out: zach.freed@tnc.org
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Oregon GDE Atlas BN O
2022
Threats to GDEs -

Change in Snow Water
Equivalent (RCP 8.5)

| 98-100% Decline
[ 93 -97% Decline
I 88 - 92% Decline
. 69-87% Decline
.| 26-68% Decline
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The slow melt of snowpack is the most effective
way to recharge aquifers and provide late-season
streamflow. Changes to snowpack will affect the
amount of recharge for groundwater-dependent
ecosystems, but will also emphasize the ecological
importance of GDEs for providing late-season flows
and perennially-available water. Snow water
equivalent (SWE) is the amount of water found
within the snowpack. SWE is projected to decrease
significantly across Oregon by the 2070 - 2099
timeframe under the high-emission RCP 8.5 climate
scenario, in some cases decreasing by up to 98%

relative to historical means.
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Data Sources:
Hydro-Climatic Data: NRCS
Basemap: ESRI, State of Oregon GEO

Map produced by the The Nature Conservancy in Oregon, 2022
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Oregon GDE Atlas

2022

Threats to GDEs -
Change in Evapo-
transpiration (RCP 8.5)

[ 1174 -24.5% Increase
P 12.2-17.3% Increase
P 8.7 -12.1% Increase
[ 6.0-8.6% Increase
[ 131-59% Increase

Orienting Features

/. Highways

| Counties
P Lakes

Actual evapotranspiration has direct and indirect
impacts to GDEs. Evapotranspiration demand for
water from plants and open-water evaporation will
influence water availability and community
composition for all GDEs, but especially wetlands
and phreatophytes. Evapotranspiration will also
result in increased human water demand,
exacerbating existing stressors to all GDEs. Future
projected actual evapotranspiration for the years
2070 - 2099 will substantially increase throughout
the state under the high-emission RCP 8.5 climate
scenario relative to historical means.

Data Sources:
Hydro-Climatic Data: NRCS
Basemap: ESRI, State of Oregon GEO

Map produced by the The Nature Conservancy in Oregon, 2022
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