
 

2023 Spring Static Water Level 
Monitoring Program 



2023 Sta�c Water Level Summary  

LLNRD staff collected sta�c water levels on 453 irriga�on and monitoring wells from March 15 – 
April 4, 2023. When compared to Spring 2022, a total of 362 wells (80%) reported a decline in 
water levels, with an average change of -1.63 feet. There were 87 wells (20%) had a higher 
water level reading compared to last year, with an average change of 1.24 feet. All coun�es in 
the district reported most loca�ons with lower water levels than last year, including two 
coun�es with 100% of loca�ons with lower levels, Buffalo (24/24) and Merrick (5/5). The largest 
single decrease in a single water level was -13.21 feet lower from a well in central Boone 
County, while the largest increase was 4.99 feet higher from a well in southeastern Greeley 
County.  

A total of 167 sta�c water level loca�ons measured in Spring 2023 have a historical record 
da�ng back to at least 1982, the baseline date for water level comparisons per the LLNRD 
Groundwater Management Plan. The largest concentra�on of decreasing water levels con�nues 
to be found in southern Custer County and northern Buffalo County, south of the South Loup 
River. Although a new area in Plate County is star�ng to show consistent downward levels 
when compared to 1982. Specifically, five water level loca�ons around the Arnold and Broken 
Bow areas report declines of over 5 feet, and five water level loca�ons around Pleasanton 
report declines ranging from 4 – 8 feet with one site showing a decline from 1982 over 18 feet. 
Conversely, major increases in water levels in Valley County con�nue to be reported on the 
magnitude of 35+ feet, where recharge from exis�ng canals and surface water irriga�on is 
abundant.  

The “Sta�c Water Level Change – All Years” map included with this report highlights the changes 
described above, as do the “Change – 1 Year”, “Change – 5 Years” and “Change – 10 Years” 
maps, which explore water level transi�ons on more recent measurements. Values from the 
map �tled “Sta�c Water Level Trend – All Years” represents the linear regression coefficient 
from the observed depth to sta�c water level measurements ploted over �me, going back to 
spring 1982 or when first available. Nega�ve trend values indicate a decrease in depth to water, 
which represents an increase in water level over �me. Furthermore, trend values can be 
interpreted as an expected increase or decrease in feet of water level. Sta�c water level 
loca�ons that did not report at least 8 readings (Spring and Fall) in the last 5 years (Fall 2018 
through Spring 2023) were not used in the analysis of the “Trend – All Years” map, or the 
“Change – All Years”, “Change – 10 Years”, and “Change – 5 Years” maps.  

Finally, the so�ware used for the spa�al interpola�on of all sta�c water level maps was Esri 
ArcGIS Pro v2.9.2 and Spa�al Analyst extension. The maps were developed using the inverse 
distance weighted (IDW) GIS Interpola�on method, with default se�ngs. IDW assumes that 
wells close to one another have more similari�es than those that are farther apart. The area 
between two measured points is assumed to be a value based on the trends calculated on all 
other wells in proximity. 
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DISTRICT - Spring SWL Trends
Lower Loup Natural Resources District



y = 0.1545x + 0.836
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AREA 1 - Spring SWL Trends
Lower Loup Natural Resources District
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AREA 2 - Spring SWL Trends
Lower Loup Natural Resources District
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YEAR-TO-YEAR CUMULATIVE CHANGE SINCE 1982

AREA 3 - Spring SWL Trends
Lower Loup Natural Resources District



y = 0.2972x - 0.7481
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AREA 4 - Spring SWL Trends
Lower Loup Natural Resources District



y = 0.2053x + 0.8181
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AREA 5 - Spring SWL Trends
Lower Loup Natural Resources District



y = 0.1532x + 0.8889
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AREA 6 - Spring SWL Trends
Lower Loup Natural Resources District
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AREA 7 - Spring SWL Trends
Lower Loup Natural Resources District



y = -0.074x + 2.2437
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AREA 8 - Spring SWL Trends
Lower Loup Natural Resources District



y = 0.0019x + 0.8877
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AREA 9 - Spring SWL Trends
Lower Loup Natural Resources District
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AREA 10 - Spring SWL Trends
Lower Loup Natural Resources District
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Notes:
Change in depth to water values were calculated by subtracting Spring 2023 from Spring 1982.
Static water level locations that did not report at least 8 readings (Spring and Fall) in the last 5 years
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Spatial interpolation = inverse distance weighted (IDW), default settings.
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BOONE COUNTY - Spring SWL Trends
Lower Loup Natural Resources District



y = -0.1054x + 1.8496
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Year-to-year cumulative change since 1982

BUFFALO COUNTY - Spring SWL Trends
Lower Loup Natural Resources District



y = -0.015x + 0.344
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CUSTER COUNTY - Spring SWL Trends
Lower Loup Natural Resources District



y = 0.2737x + 0.1095
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Year-to-year cumulative change since 1982

GARFIELD COUNTY - Spring SWL Trends
Lower Loup Natural Resources District



y = 0.2023x + 0.9917
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GREELEY COUNTY - Spring SWL Trends
Lower Loup Natural Resources District



y = 0.046x + 0.9134
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HOWARD COUNTY - Spring SWL Trends
Lower Loup Natural Resources District



y = 0.0649x + 0.2426
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Year-to-year cumulative change since 1982

LOUP COUNTY - Spring SWL Trends
Lower Loup Natural Resources District



y = -0.1657x + 1.1679
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MERRICK COUNTY - Spring SWL Trends
Lower Loup Natural Resources District



y = 0.1551x + 1.2777
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NANCE COUNTY - Spring SWL Trends
Lower Loup Natural Resources District



y = 0.0296x + 0.4302
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PLATTE COUNTY - Spring SWL Trends
Lower Loup Natural Resources District



y = 0.0629x + 1.3072
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ROCK COUNTY - Spring SWL Trends
Lower Loup Natural Resources District



y = 0.1299x + 0.4061

-3

-2

-1

0

1

2

3

4

5

6

7

8

9
19

76
19

77
19

78
19

79
19

80
19

81
19

82
19

83
19

84
19

85
19

86
19

87
19

88
19

89
19

90
19

91
19

92
19

93
19

94
19

95
19

96
19

97
19

98
19

99
20

00
20

01
20

02
20

03
20

04
20

05
20

06
20

07
20

08
20

09
20

10
20

11
20

12
20

13
20

14
20

15
20

16
20

17
20

18
20

19
20

20
20

21
20

22
20

23

Av
er

ag
e 

st
at

ic
 w

at
er

 le
ve

l c
ha

ng
e 

in
 fe

et

Year-to-year cumulative change since 1982

SHERMAN COUNTY - Spring SWL Trends
Lower Loup Natural Resources District



y = 0.4502x - 2.2398
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VALLEY COUNTY - Spring SWL Trends
Lower Loup Natural Resources District



y = 0.1138x + 2.0445
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WHEELER COUNTY - Spring SWL Trends
Lower Loup Natural Resources District
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Lower Loup Natural Resources District

STATIC WATER LEVEL CHANGE
10 YEARS

SPRING 2013 TO SPRING 2023

Notes:
Change in depth to water values were calculated by subtracting Spring 2023 from Spring 2013.
Static water level locations that did not report at least 8 readings (Spring and Fall) in the last 5 years
(Fall 2018 through Spring 2023) were not used in the interpolation.
Spatial interpolation = inverse distance weighted (IDW), default settings.
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Lower Loup Natural Resources District

STATIC WATER LEVEL CHANGE
5 YEARS

SPRING 2018 TO SPRING 2023

Notes:
Change in depth to water values were calculated by subtracting Spring 2023 from Spring 2018.
Static water level locations that did not report at least 8 readings (Spring and Fall) in the last 5 years
(Fall 2018 through Spring 2023) were not used in the interpolation.
Spatial interpolation = inverse distance weighted (IDW), default settings.
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