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of Georgia,

Soil and Water Conservation Commission
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The USGS Mission

 To provide “reliable, impartial, and timely information that is
needed to understand the Nation’s water resources”

To promote “the use of this information by decision
makers to ...

http://water.usgs.gov/mission.html).
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Jtat Region 1
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Chattahoochee-Flint
River basin
2009
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Average and total metered irrigation volumes, in
acre inches, and number of meters by source in the
lower and middle Chattahoochee-Flint River basin
for 2007 irrigation season (Torak and Painter, 2011)
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2012 Metered Usage Summary by
Water Planning Region

u Lower Flint-Ochlockonee
u Metro North Georgia
= Middle Chattahoochee
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© Savannah-Upper Ogeechee
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* Not shown, 0%

© Upper Flint
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September 2013 Meter Data Excerpt

SERIAL MSID  PERMIT_NUM County | Y(ddLat) Acreage X Y Sept Usage
450.17
479.12

146.31

Sept_irrig_dep Sept_irrig_dep+5

05-06700 501745 ~ A9-043-0023 Decatur  30.83086  202.08 1036.09
05-06375 502406 A00-125-0521 Seminole 30.90819 2132 -134686.38 -
0511112 503089 ~ AS8-083-0046 Llee 3183513 10035 -51659.642 405.06
05-06876 501645 ~ A91-129-0267 Sumter 3191888  161.07 -61545.703 -
05-08440 504828 A8-043-0005 Decatur  30.99225 1756 -87975.962
05-09202 501651 ~ A91-129-0279 Sumter 3213435 25.08 -64625.689
0511124 503090  A88-083-0047 lee 3183442 12393 -52638.726
05-06228 501572 A88-129-0020 Sumter 3215804  92.72 -81891.647
05-09616 502458 ~ A8-101-0053 Mitchell 3117192 67.92 -88993.219
05-06766 501537 ~ A91-083-0178 lee 3174452 14971 -54781.836
07-09459 519660 ~ A00-101-0694 Mitchell ~ 31.2418  102.87 -61833.614
13212669 47.07

3135748 174.44 -61695.529 41117
13212142 4195 -80732.599 -
3254563 56.18 -28878.306 121.412
3180937 174.62 -50851.949 -




R

 e—
(72,
(p.
(7,

Normality: Filtered, 30 ac-in Rollback

Nontransformed

756

a1
>
N

Frequency
w
3

189

0

11.73 9,999.51

Acre-inches

=
o
o
o

Cumul. pct

9,999.51
Acre-inches

4.6

2.6

0.6

-14

In(Cumul. pct)

B4ttt
11.73 9.999.51

Acre-inches

Log-transformed

N
w
B

Frequency

2.46 4.71 6.96 9.21
Ln(acre-inches)

H
o
o
o

75.0

50.0

Cumul. pct

25.0

o
o

2.46 4.71 6.96 9.21
Ln(acre-inches)

4.6
2.6
0.6

-1.4 ) 2'

34 —+—+—+—+—+—+—+—+—+
2.46 4.71 6.96 9.21

Ln(acre-inches)

In(Cumul. pct)

mnGSWCC
.



Hot-Spot
Analysis,
Surface
Water
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Geostatistical Analysis of Water Use

e Evaluate spatial-correlation structure
(semivariance) of normalized annually reported
meter data, expressed as irrigation depth (acre-
inches per acre, or simply inches);

e Develop spatial model (semivariogram or
variogram) of normalized, metered water use
(irrigation depths);

e Develop monthly variogram models using meter
data to estimate irrigation depth basinwide
during the growing season.




Semivariance: Overview

e \Water-use data are correlated based on their
distance and difference between values;

e Semivariance accounts for the difference in
meter values between data pairs (z,— z,,,)
located within a distance-class interval (h),

2 :Zi - Zi+h]2

v(h) =
2N(h)

for N(h) total data pairs in distance class h.




Semivariance: Lag Analysis

usage_in: Variance Cloud (Isotropic Lag Class 1)
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Experimental Variogram and Model

Septl3 irrig_dep+5: Isotropic Variogram
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Exponential model (Co = 5.09000; Co + C = 31.17000; Ao = 165400.00000; r2 = 0.412;
RSS = 298.)



Adjusted Variogram Lags and Model

Septl3 irrig_dep+5: Isotropic Variogram
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Adjusted Variogram Model, Sept 2013

Sept_irrig_dep+5: Isotropic Variogram, adj
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- Adjusted September 2013 Krige
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Estimate Monthly Irrigation Depth using
Geostatistics (Variography & Cond. Sim.)

e Develop monthly
variograms from net-work
meter readings

e Conditional simulation
vields irrigation depth
estimates at unmetered
and (or) unpermitted
locations

e Monthly maps inform
farmers and water
managers of irrigation
water use
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Water-Availability
Assessments

e Estimate monthly irrigation
depth and volume using
geostats (variography and
conditional simulation)

N7

* Match irrigation volumes witjESesses
wells to provide inputto 8
groundwater-flow model
(MODFLOW) for USGS
National Water Census pilot
study in ACF River Basin



For Additional Information

Contact:

Lynn J. Torak

USGS Georgia Water Science Center
1770 Corporate Dr., Suite 500
Norcross, Georgia 30093

678 924 6694

litorak@usgs.gov
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