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Through the Southern Nevada Public
Lands Management Act round 6, a
project is being conducted to
characterize the local climate and soils
within ecological zones of the Spring
and Sheep Mountains.

This is a cooperative effort sponsored by
the U.S. Forest Service. Other
cooperators include U.S. Fish and
Wildlife Service, U.S. Geological Survey,
Natural Resource Conservation Service,
and Bureau of Land Management.



" NSF EPSCOR

On September 1, 2008, NSHE
received an award of $15 million
from NSF EPSCoR (Cooperative
Agreement No. EPS-0814372).

The five-year award funds
science, education, and outreach
infrastructure at UNR, UNLV, DRI,
NSC, and NSHE's community
colleges for the study of climate
change and its effects on Nevada.
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" Need

Soil moisture plays an important role in the dynamics of
land—atmosphere interactions and many current and
upcoming models and satellite sensors. In situ data will be
required to provide calibration and validation datasets.

Therefore, there is a need for sensor networks at a variety
of scales that provide near-real-time soil moisture and
temperature data combined with other climate information
for use in natural resource planning, drought assessment,
water resource management, and resource inventory, such
as the NCSS.
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Porosity (¢)
~ volume of pores

volume of soll

b = (1— ﬁleO%
Op

Typical values: 30 - 60%



Volumetric water content (0,)

0, = volumetric water content (fraction)
V,, = volume of water

V,, = volume of soil sample - Vw
At saturation, Oy, = ¢ e \/
0, =As0_ b

As = apparent soil specific gravity = p,/p,,
(p,, = density of water = 1 g/cm3)
As = p,, numerically when units of g/cm3 are used

Equivalent depth of water (d)

d = volume of water per unit land area= (6, AL) /A=0, L
d = equivalent depth of water in a soil layer
L = depth (thickness) of the soil layer



Volumetric Water Content & Equivalent Depth
Typical Values

Soil Solids (Particles): 50%

Very Large Pores: 15%
(Gravitational Water)

Total Pore
Space: 50% Medium-sized Pores: 20%
(Plant Available Water)

Very Small Pores: 15%
(Unavailable Water)




Water-Holding Capacity of Soil

Effect of Soil Texture

Coarse Sand Silty Clay Loam

Dry Soill

Gravitational Water

Water Holding Capacity

Available Water

Unavailable Water
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Soil Moisture Control Section

The intent in defining the soil moisture control section is
to facilitate estimation of soil moisture regimes from
climatic data.

The upper boundary of this control section is the depth to
which a dry (tension of more than 1500 kPa, but not airdry)
soil will be moistened by 2.5 cm of water within 24 hours.

The lower boundary is the depth to which a dry soil will be
moistened by 7.5 cm of water within 48 hours.



Soil Moisture ——mM

Schematic representation Dry | Moist
of a soil profile detailing :
the penetration of 2.5 and
7.5 cm of water.

2.5 cm H20

The soil moisture control
section is indicated by
SMCS.

Soil Depth

Measuring soil moisture
control sections in the

field is time consuming
and presents many | o
practical problems. 7.5 cm H20

T. M. ZOBECK AND L. A. DAUGHERTY, 1982
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Examples are borrowed from USGS Water-Resources Investigations Report
90-4025 (p. 45). It involves one-dimensional infiltration of water with a solute
concentration of 1. into column of dry sandy loam that initially contains
solute free water.

The column is 40 cm in height. Uniform spacing (1 cm) and time step size
(0.005 hr) are used.

Initial pressure heads are set to -120 cm.

Water is applied to the top of the column at the rate of 5.5 cm/hr for a period
of 0.46 hr to deliver 2.54 cm of water. This defines the top of the moisture
control section.

Then Water is applied to the top of the column at the rate of 5.5 cm/hr for a
period of 1.36 hr to deliver 7.5 cm of water. This defines the bottom of the
moisture control section.
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In shallow or moderately
deep soils or in soils
containing rock fragments
the approximate depths for
the SMCS given in Soll
Taxonomy do not apply.

If the definition of the SMCS
given in Soil Taxonomy is
taken literally, the
boundaries must be
measured in the field.

The magnitude of the
difference in SMCS
thickness and depth will
vary as properties
associated with soll
moisture, such as texture
and bulk density, vary.
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Impact of disturbed desert soils on duration of

mountain snow cover

It is likely that the
current duration of
snow cover and
surface radiation
budget represent a
dramatic change from
those before the
widespread soll
disturbance of the
western US in the late
1800s that resulted in
enhanced dust
emission.


Presenter
Presentation Notes
Snow cover duration in a seasonally snow covered mountain range (San Juan Mountains, USA) was found to be shortened by 18 to 35 days during ablation through surface shortwave radiative forcing by deposition of disturbed desert dust. Frequency of dust deposition and radiative forcing doubled when the Colorado Plateau, the dust source region, experienced intense drought (8 events and 39–59 Watts per square meter in 2006) versus a year with near normal precipitation (4 events and 17–34 Watts per square meter in 2005). It is likely that the current duration of snow cover and surface radiation budget represent a dramatic change from those before the widespread soil disturbance of the western US in the late 1800s that resulted in enhanced dust emission. Moreover, the projected increases in drought intensity and frequency and associated increases in dust emission from the desert southwest US may further reduce snow cover duration.
Normally, more than 80 percent of sunlight falling on snow is reflected, but the relatively dark dust lowers that percentage, and the nonreflected sunlight easily raises the dirtier snow’s temperature much earlier in the spring than would happen without dust.
The snow then melts sooner, which leads to some of it being evaporated and a large portion of it being absorbed by plants that have been exposed to sunlight by the melting snow earlier than they would have been.
This is water that, in a non-dust-scenario, would flow down into the Colorado River. Instead, the river is robbed of about 5 percent of its average annual flow, according to a 2010 study led by Painter — more water than Denver uses over two years. And peak runoff, he said, is now occurring three-and-a-half weeks earlier than it would without dust.
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Arid Moisture Regime
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] Soil moisture deficit = Precipitation
[[] Soil moisture recharge = = =  Potential evapotranspiration

[l Soil moisture utilization == == Temperature

D. Merkler



/ Water balance - Win - Wout = AW
Precipitation/ Transpiration
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After Michael H. Young, 2008
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Itrationirelated to soil stricture







Surface vs Profile controlled Infiltration

Soil with more

— permeable upper layer

Uniform soil

-
AN

Infiltration rate

Soil with surface crust

Time

(Hillel, 1982)
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