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Annual minimum water level Annual median water level Annual maximum water level Precipitation

Sen's Slope = −0.007 0.000 0.007 0.091

Mann−Kendall  p−value = 0.132 0.956 0.260 0.001

●

Explanation

Annual total precipitation
Locally estimated scatterplot smoothing curve for annual precipitation
Well water level

Figure 1.1.     Graph showing trends in measured groundwater levels and annual precipitation totals.
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Mann−Kendall  p−value = 0.000 0.002 0.002 0.002
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Explanation

Annual total precipitation
Locally estimated scatterplot smoothing curve for annual precipitation
Well water level

Figure 1.2.     Graph showing trends in measured groundwater levels and annual precipitation totals.
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Figure 1.3.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.4.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.5.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.6.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.7.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.8.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.9.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.10.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.11.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.12.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.13.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.14.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.



Water year

A
nn

ua
l t

ot
al

 p
re

ci
pi

ta
tio

n,
 in

 in
ch

es

1956 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016

0

10

20

30

40

●●●●●●●●●●●●●●●●
●

●●●●●
●
●

●●●●●

●●●●●
●●●

●●●●
●
●●
●●●●

●●●●●●●
●●●●●●●●●●●●●●●●

●
●●●●●●

●
●●●●●●●●

●
●●●●

●●●●●●●●●●●●

●

●●
●●●

●●●●●
●
●●●
●
●
●●

●●
●
●
●

●●●
●●●●

●
●●

●●
●
●
●●
●●●

●
●●
●
●●●

●●
●
●●●●●

●
●
●●●●●●

●
●

●
●●●

●
●●
●●●

●
●●
●
●●●●●●●

●●
●
●●●●●●●●●

●
●●●●●●●

●
●
●●●●

●●●●●

●●●
●
●
●●
●●

●

●●●●●●

●
●●●●●●

●●●●
●
●●●

●
●
●

●
●●●

2,505

2,510

2,515

2,520

2,525

2,530

2,535

Well TD−79A
A

Aquifer: Ogallala

W
el

l w
at

er
−

le
ve

l e
le

va
tio

n,
 in

 fe
et

 a
bo

ve
 

N
at

io
na

l G
eo

de
tic

 V
er

tic
al

 D
at

um
 1

92
9

Annual minimum water level Annual median water level Annual maximum water level Precipitation

Sen's Slope = 0.078 0.104 0.116 0.120

Mann−Kendall  p−value = 0.038 0.023 0.028 0.009

●

Explanation

Annual total precipitation
Locally estimated scatterplot smoothing curve for annual precipitation
Well water level

Figure 1.15.     Graph showing trends in measured groundwater levels and annual precipitation totals.
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Figure 1.16.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.17.     Graph showing trends in measured groundwater levels and annual precipitation totals.
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Figure 1.18.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.19.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.20.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.21.     Graph showing trends in measured groundwater levels and annual precipitation totals.
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Figure 1.22.     Graph showing trends in measured groundwater levels and annual precipitation totals.
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Figure 1.23.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.24.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.



A
nn

ua
l t

ot
al

 p
re

ci
pi

ta
tio

n,
 in

 in
ch

es

1956 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016

0

10

20

30

40

●●●●●●
●
●●●●●●●●●●

●●●●●●●●●●●●●●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●● ●●

●●
●●●●●●●●●●

●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●
●●●●●●●●●●●●●

●●
●●●●●●●

●●●●●●●●
●●●●●●

●●●●

●●●
●●●● ●

●
●
●
●●

2,820

2,825

2,830

2,835

2,840

A
Well TD−#05 Aquifer: Ogallala

W
el

l w
at

er
−

le
ve

l e
le

va
tio

n,
 in

 fe
et

 a
bo

ve
 

N
at

io
na

l G
eo

de
tic

 V
er

tic
al

 D
at

um
 1

92
9

Annual minimum water level Annual median water level Annual maximum water level Precipitation

Sen's Slope = 0.017 0.031 0.031 0.167

Mann−Kendall  p−value = 0.169 0.062 0.071 0.018

●

Explanation

Annual total precipitation
Locally estimated scatterplot smoothing curve for annual precipitation
Well water level

Water year

C
um

ul
at

iv
e 

lic
en

se
d 

gr
ou

nd
w

at
er

 w
ith

dr
aw

al
s,

 
in

 c
ub

ic
 fe

et
 p

er
 s

ec
on

d

1956 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016

0

2

4

6

8

10

B

Explanation

Withdrawal within 0.5 mile
Withdrawal within 1 mile
Withdrawal within 2 miles
Withdrawal within 3 miles
Withdrawal within 4 miles
Withdrawal within 5 miles

Figure 1.25.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.26.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.27.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.28.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.29.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.30.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.31.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.32.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.33.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.34.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.35.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.36.     Graph showing trends in measured groundwater levels and annual precipitation totals.
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Figure 1.37.     Graph showing trends in measured groundwater levels and annual precipitation totals.
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Figure 1.38.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.39.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.40.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.41.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.42.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.43.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.44.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.45.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.46.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.47.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.48.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.49.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.50.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.



A
nn

ua
l t

ot
al

 p
re

ci
pi

ta
tio

n,
 in

 in
ch

es

1956 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016

0

10

20

30

40

●●
●●●

●

●●●●●●●●●
●
●●●
●●
●
●

●
●
●●●●●●●●●

●

●
●●●●●

●●

●
●
●●

●
●
●●
●
●●●●●

●●
●●●●●●●●●●●●●●●●●●●●●●

●●
●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●

●●●●
●●

●●●●●●
●●
●●●●●●●●

●●
●●●●●●● ●●●●●●●●●●●

●●●●●●●●●●●

2,695

2,700

2,705

2,710

2,715

2,720

A
Well RST 19 Aquifer: Ogallala

W
el

l w
at

er
−

le
ve

l e
le

va
tio

n,
 in

 fe
et

 a
bo

ve
 

N
at

io
na

l G
eo

de
tic

 V
er

tic
al

 D
at

um
 1

92
9

Annual minimum water level Annual median water level Annual maximum water level Precipitation

Sen's Slope = 0.249 0.179 0.107 0.242

Mann−Kendall  p−value = 0.182 0.301 0.187 0.139

●

Explanation

Annual total precipitation
Locally estimated scatterplot smoothing curve for annual precipitation
Well water level

Water year

C
um

ul
at

iv
e 

lic
en

se
d 

gr
ou

nd
w

at
er

 w
ith

dr
aw

al
s,

 
in

 c
ub

ic
 fe

et
 p

er
 s

ec
on

d

1956 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016

0

5

10

15

20

B

Explanation

Withdrawal within 0.5 mile
Withdrawal within 1 mile
Withdrawal within 2 miles
Withdrawal within 3 miles
Withdrawal within 4 miles
Withdrawal within 5 miles

Figure 1.51.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.52.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.53.     Graph showing trends in measured groundwater levels and annual precipitation totals.
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Figure 1.54.     Graph showing trends in measured groundwater levels and annual precipitation totals.
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Figure 1.55.     Graph showing trends in measured groundwater levels and annual precipitation totals.
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Figure 1.56.     Graph showing trends in measured groundwater levels and annual precipitation totals.
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Figure 1.57.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.58.     Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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