Earth’s Hydrosphere and
Water Resources

Chapter 8: Water Resources



Earth: The Blue Marble
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Breakdown of Earth’s Water
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The Hydrological Cycle
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Water in the Subsurface
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The Water Budget: Evapotranspiration

* Evapotranspiration = Evaporation (water evaporating from soils and
water + transpiration (water evaporating from plants)
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The Water Budget: Evapotranspiration Deficit

* Potential Evapotranspiration - The amount of Evapotranspiration that
can take place under optimum conditions

* Actual Evapotranspiration — The actual amount of Evapotranspiration
that can take place

* If PE is higher than AE than a deficit exists and soil moisture supply is
used to make up deficit



The Water Budget Equation

Moisture ¢ Actual moisture ‘\ ) Moisture
supply | demand = ) savings

Precipitation Actual evapotranspiration Surplus Change in storage (AS)
(P) (AE) (Surface runoff) Soil-moisture utilization (-)
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Evapotranspiration Case Studies
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Global Precipitation as Connected to Population
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Global Precipitation as Connected to Population
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D rO U g ht September 1, 2020

(Released Thursday, Sep. 3, 2020)
Valid 8 a.m. EDT

* Long periods of time in
which Potential
Evapotranspiration
exceeds Actual
Evapotranspiration N 1‘ ™ Rt i s

6 months (e.g. agriculture, grasslands)

Drought Impact Types:

L = Long-Term, typically greater than

without recharge from ' { ‘ I,

Intensity:
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CPC/NOAA/NWS/NCEP

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. For more information on the
Drought Monitor, go to https://droughtmonitor.unl.edu/About.aspx

& 2D S
=2 6® 9

droughtmonitor.unl.edu




.

GRACE-Based Shallow Groundwater Drought Indicator

January 18, 2021

Wetness percentiles are relative to the period 1948-2012
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GRACE-Based Shallow Groundwater Drought Indicator

January 18, 2021

Wetness percentiles are relative to the period 1948-2012
Cell Resolution 0.125 degrees
Projection of this document is Lambert Azimuthal Equal Area
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Groundwater
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Layers of Ground Water

e Zone of Aeration — Unsaturated zone where pore spaces mainly filled
with air

e Zone of Saturation — Pore spaces filled with water (water in these
areas classified as Ground Water)

* Water Table — Upper limit of Zone of Saturation



Groundwater Distribution and Movement

Porosity: Percentage of pore spaces

e Determines how much groundwater can be stored

Permeability: Ability to transmit water through pore spaces
e Aquitard/Aquiclude —an impermeable layer of material

e Aquifer —a permeable layer of material



Unsuccess
EON

THETRSNER

LY A ATE
RS




Ogallala Aquifer

Colorado

il Y SN N
= e TN, Kansas

L

Water-Level Change (feet) |
Declines
B \ore than 150 Arkansq

I 100 to 150
I 50 to 100

[ 1251050
10t0 25
5t0 10

OGALLA LA v : .‘_i <4 . 4 | ml:sulbf?{;ﬁgl change

Rises

K = NN @ 51010

B 251050
I Vore than 50

NCA4, Figure 10




Soil-moisture Availability

* Soil moisture is either hygroscopic (bound tightly to soil particles and
inaccessible to plants) or capillary (accessible to plants)

Soil-moisture availability (increasing )
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*Note: Some capillary water is bound to hygroscopic water
water on soil particle and is also unavailable.




Soil type and Water Availability
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Groundwater’s effects on Springs & Streamflow
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Accessing Groundwater: Wells

* Wells — Holes dug into
the surface to reach
saturated ground and
groundwater - re
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Artesian Wells

e Wells in which
ground water rises
higher than the well
itself o

* Gravity helps create o N .
pressure T '?Ooeo;%

g Water table _
: ’/b,}\- Artesian
5 well




Wells and Pressure

Water tank




Lakes and the Water Supply

www.slapitonamap.coi

* Freshwater Lakes
makeup the largest
percentage of
accessible fresh water etars

* .009% of all water is
in freshwater lakes ke Vitora

* .008% is in saline or Y ,
saltwater lakes

Lake Balkhash Great Bear Lake

Lake Winnipeg

Tanganyika Lake

* Lakes either spring
fe d V4 S e e p a g e fe d ) O r Issyk-Kul Great Slave Lake Lake Athabasca
stream fed



Case Study: Caspian Sea
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ase Study: Lake Baikal
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Issues with Water Supply: Overuse
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Case Study: The Aral Sea




Dependence on Ground Water
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Issues of Groundwater: Sinkholes

Figure 18

Sinkhole formation
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Sinkhole in Omaha, Nebraska (2014




Issues of Groundwater: Contamination
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