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Study Objective:

Predict ecosystem vulnerability in the
Mojave Desert region using spatially and
temporally distributed estimates of soll
moisture




Study Areas: Daily Net Infiltration (Potential Recharge)
and Soil Moisture Models
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[ ] Death Valley GW flow model
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Deterministic Watershed Model:

Daily Root Zone Water Balance Model
Hourly Net Radiation Energy Balance Model

Rain  Eyapotranspiration

Snowmelt Runoff
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Model Inputs:

Digital Elevation
Model (DEM)

Daily climate records
(multiple locations)

) WQHWH/E
PN ELENS

s SheWARE heiRiE
SUPIMTEWen
PIRIFAIMELENS

J Evapowﬁnzohaﬂon

HESPIeEriC

Bedrock geology
map and
hydrogeologlc

SOl mapane.sonl
PIOPEIES

VEQ ElellO Maip” and
PEFZOITE PrOPEMIES
nital . Water conteni

R e
F -
L - -
-



MOJave Desert Reglonal Geology
e — ﬁ"" w»s Ceneralized
j e 1 Geology

[ ] Alluvium

[ ] Lacustrian Deposits
I Playas

I Eolian sand

[ Landslides
Volcanics

[ | Basalt flows

[ ] Shales

[ ] Sandstone

[ ]Limestone

B Marble

[_] Schist

. [ ] Metamorphics
[ Gneiss

[ ] Quartzite

I Granite
B Cretaceous Granite
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S Ee e , -
. s Y
= o - )
‘ ; . : 1 &
’ v l. “."' . i 0 Ty i
r aill ] - LR
i & L .
w L ; 'y
- = ot R I
- § E %
. A ]
i : ]
B - 2

* il
'-‘"f.‘
-

h “‘:\-. g -

50 0 30 100 150 Kilometers S




IR e SN R T ERELY 47 (7

Mojave Desert STATSGO Soil Map Units
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Mojave Desert STATSGO Soil Map Units
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Mojave Desert STATSGO Soil Map Units
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1950 - 1999 Modeled Precipitation

Precipitation
(mm/year)
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1950 - 1999 Modeled Snowfall
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1950 - 1999 Modeled Evapotranspiration

Evapo-
transpiration
(mm/fyear)
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1950 - 1999 Modeled Surface Water Run-on

Run-on
(mm/year)
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1950 - 1999 Modeled Net Infiltration

Net-
infiltration
{mm/{year)
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Modeled Water Content: February 12, 1980
Soil Layer 1: 0.0 - 0.1 meters

Layer 1
volumetric
water
content

[ | Layer absent
[ ] =0.025

I 0.025 - 0.050
[ ]0.050 - 0.075
[ ]0.075-0.100
[ ]10.10-0.15
B 0.15 - 0.20

[ ]0.20-0.25

I 0-25 - 0.30
B 0.30 - 0.35
I = 0.35




Modeled Water Content: February 12, 1980
Soil Layer 2: 0.1 - 0.3 meters
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volumetric
water
content

[ | Layer absent
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Modeled Water Content: February 12, 1980
Soil Layer 3: 0.3 - 1.0 meters
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Modeled Water Content: February 12, 1980
Soil Layer 4: 1.0 - 3.0 meters

Layer 4
volumetric
water
content

[ | Layer absent
[ ] =0.025

I 0.025 - 0.050
[ ]0.050 - 0.075
[ ]0.075-0.100
[ ]10.10-0.15
B 0.15 - 0.20
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I 0-25 - 0.30
B 0.30 - 0.35
I = 0.35




Modeled Water Content: February 12, 1980
Soil Layer 5: 3.0 - 6.0 meters
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volumetric
water
content

[ | Layer absent
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B 0.30 - 0.35
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Modeled Water Content: February 12, 1980
Rock Layer: 0.0 - 2.5 meters

Layer 6
volumetric
water
content

[ | Layer absent
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February 12, 1980 Modeled Precipitation
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February 13, 1980 Modeled Precipitation
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February 14, 1980 Modeled Precipitation
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February 15, 1980 Modeled Precipitation
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February 16, 1980 Modeled Precipitation
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February 17, 1980 Modeled Precipitation
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(mm/day)

[ ]<0.1
[ ]01-2
Bl 2-5
[ ]%-10
[ ]10-13
[ ]19-20
I 20 - 30
[ ]30-40
I 40 - 60
[ ]60-80
I 80 - 100
I > 100

[ DEM




February 18, 1980 Modeled Precipitation
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Modeled Water Content Change: February 13 - 12, 1980
Soil Layer 1: 0.0 - 0.1 meters

Volumetric
water content
change

[ | Layerabsent

[_]<0
I 0.0 - 0.002
[ ]0.002 -0.02

[ ]0.02-0.05
[ ]0.05-0.10
I 0.10 - 0.15
[ ]0.15-0.20
I 0.20 - 0.30
I 0.30 - 0.40
I > 0.40

I DEM




Modeled Water Content Change: February 14 - 12, 1980
Soil Layer 1: 0.0 - 0.1 meters

Volumetric
water content
change

[ | Layerabsent

[_]<0
I 0.0 - 0.002
[ ]0.002 -0.02
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I 0.20 - 0.30
I 0.30 - 0.40
I > 0.40
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Modeled Water Content Change: February 18 - 12, 1980
Soil Layer 1: 0.0 - 0.1 meters

T
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change
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I 0.0 - 0.002
[ ]0.002 -0.02
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[ ]0.05-0.10
I 0.10 - 0.15
[ ]0.15-0.20
I 0.20 - 0.30
I 0.30 - 0.40
I > 0.40
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Modeled Water Content Change: February 13 - 12, 1980
Soil Layer 2: 0.1 - 0.3 meters

S
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change
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I 0.0 - 0.002
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Modeled Water Content Change: February 14 - 12, 1980
Soil Layer 2: 0.1 - 0.3 meters
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water content
change
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Modeled Water Content Change: February 18 - 12, 1980
Soil Layer 2: 0.1 - 0.3 meters
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water content
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Modeled Water Content Change: February 13 - 12, 1980
Soil Layer 3: 0.3 - 1.0 meters

Volumetric
water content
change
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Modeled Water Content Change: February 14 - 12, 1980
Soil Layer 3: 0.3 - 1.0 meters
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Modeled Water Content Change: February 18 - 12, 1980
Soil Layer 3: 0.3 - 1.0 meters
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Modeled Water Content Change: February 13 - 12, 1980
Soil Layer 4. 1.0 - 3.0 meter
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Modeled Water Content Change: February 14 - 12, 1980
Soil Layer 4. 1.0 - 3.0 meter
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Modeled Water Content Change: February 18 - 12, 1980
Soil Layer 4. 1.0 - 3.0 meters
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Modeled Water Content Change: February 18 - 12, 1980
Soil Layer 5: 3.0 - 6.0 meters
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Providence Mountains (view from Clipper Valley)




Round Valley (view towards north)




Caruthers Canyon




Mojave Desert Region Geology and Soils Mapping
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MOJave Desert Reglon Geology and Scnls Mapplng

Layer 2
(0.01 -0.05 m)
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field capacity
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MOJave Desert Reglon Geology and Scnls Mapplng
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Mojave Desert Region Geology and Soils Mapping

STATSGO
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modeled
field capacity
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MOJave Desert Reglon Geology and Soils Mapping
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MOJave Desert Reglon Geology and Scnls Mapping
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Comparison of Estimated Soil Properties Obtained
From Field Sampling and STATSGO (one location)

Sampling
—l— STATSGO




Model Comparison: 1950-1999 Average Monthly
Water Content for Soil Layer 2 (0.01 — 0.03 meters)

Field Sampling Model STATSGO Model
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& Monthly results
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Model Comparison: 1950-1999 Average Monthly
Water Content for Soil Layer 3 (0.03 — 0.05 meters)

Field Sampling Model STATSGO Model

& Monthly results
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Model Comparison: 1950-1999 Average Monthly
Water Content for Soil Layer 4 (0.05 — 0.10 meters)

Field Sampling Model STATSGO Model




Average annual
number of
wetting cycles
(0.01 -0.03 m)
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_"};;sl number of
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Summary:
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