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This has been prepared to show how precipitation data can be analyzed to help make
management decisions and interpret data. There are other approaches that can be
used such as looking at drought indices over time and some remote sensing of

vegetation cover or production. And for some purposes, a simpler approach may be
adequate.



This is an example of how to obtain precipitation data from the Western Regional Climate Center
(WRCC). The example shown is for Kingman, Arizona and was done for the Big Sandy NRCD
Conservation Plan. Kingman was chosen because it is fairly central in the District and probably has
the best rainfall records of any station that is representative of the District. Big Sandy covers more
than 5 million acres, so there is a lot of variation in precipitation annually and seasonally. Any one
station is no more than a general indicator of wet and dry years.

To access WRCC, log onto the website (https://wrcc.dri.edu/) , which will bring up the page below:
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This is the next page you will see. Select Arizona.

Western U.S. Climate Historical Summaries

Climatological Data Summaries (LCD)
(Temperature, Sunshine, Sky Cover, Station Pressure, Humidity, Precipitation and Wind.)

Available for most major airports and cities with NWS oftices.

Local Climate Data (LCD) Summaries for Western U.S. (1997)

Local Climate Data (LCD) Summaries for Western U.S. (2008)

Local Climate Data (LCD)_Summaries for Alaska (1998)

Local Climate Data (LCD) Summaries for Alaska (2008)

Local Climate Data (LCD) Summaries for Hawaii and the Pacific Islands (1998)
Local Climate Data (LCD) Summaries for Hawaii and the Pacitic Islands 2008)

Climatological Data Summaries
(Temperature and Precipitation)

New Selection Tool

Available for more than 2800 sites. Browse by state, or zoom in to show stations in an area.
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The old selection method will remain available below.
Click the desired state on the map or the list.




Selecting Arizona will bring up the screen below with all the weather stations in Arizona shown
on the map and in the list to the left. Select Kingman. Note that there are 2 Kingman stations
because the location was changed in about 1967. You will need both of them to get a complete

record.
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When you select Kingman, this page will appear. It shows long term monthly average
precipitation from 1901 to 1967 when the station was moved.
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e Daily Tabular data (~23 KB)

* Monthly Tabular data (~1 KB)
e NCDC 1961-1990 Normals
(=3 KB)

Period of Record

e Station Metadata
¢ Station Metadata Graphics

General Climate Summary

Tables

e Temperature

¢ Precipitation

e Heating Degree Days

e Cooling Degree Days

¢ Growing Degree Days

Temperature

e Daily Extremes and Averages

e Spring 'Freeze' Probabilities

e Fall 'Freeze' Probabilities

¢ Treeze Free' Probabilities

o Monthly Temperature Listings
Average
Average Maximum
Average Minimum
Extreme Maximum
Extreme Minimum

Precipitation

e Monthly Average

e Daily Extreme and Average

o Daily Average

e Precipitation Probability by

Duration.

e Precipitation Probability by

Quantity.

o Monthly Precipitation Listings
Monthly Totals
Dailv Extreme

KINGMAN, ARIZONA (024639)

Period of Record Monthly Climate Summary

Period of Record : 05/01/1901 to 07/31/1967

Jan Feb Mar Apr May Jun Jul

Average Max. Temperature (F) 56.0 60.0 65.8 74.2 82.7 92.8
Average Min. Temperature (F) 31.1 335 36.9 432 49.8 58.2
Average Total Precipitation (in.) 1.06 1.30 1.05 0.66 0.25 0.15
Average Total SnowFall (in.) 1.3 0.3 0.7 0.1 0.0 0.0
Average Snow Depth (in.) 0 0 0 0 0 0

Percent of possible observations for period of record.

Max. Temp.: 91.8% Min. Temp.: 92.2% Precipitation: 96.3% Snowfall: 96.3% Snow Depth: 95.9%

Check Station Metadata or Metadata graphics for more detail about data completeness.

Western Regional Climate Center, wrcc(@dri.edu
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Selecting Precipitation — Monthly Average will produce this page which shows
precipitation by month for the period of record (1901-1967). For most stations, this
graph would show the entire record and could be used in the discussion about climate
in the General Description chapter of the District Plan.

- pauy sviupoeeaieup. R
Daily Tabular data (~23 KB)
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e NCDC 1961-1990 Normals

(z3KB)

POR - Monthly Average Total Precipitation

Period of Record

. Stat%on Metadata ‘ KINGMAN, ARIZONA  (024639)
e Station Metadata Graphics Period of Record : 05/81/1981 to 87/31/1967

General Climate Summary
Tables

o Temperature

e DPrecipitation

e Heating Degree Days

e Cooling Degree Days

e Growing Degree Days
Temperature

Precipitation {(in,)

e Daily Extremes and Averages dan o Ter fpor L fug Sep e MV

o Spring 'Freeze' Probabilities Day of Year
o Fall 'Freeze' Probabilities [
e 'Freeze Free' Probabilities

o

Monthly Temperature Listings L
Average @ - Average precipitation recorded for the month.

Hestern
Regional
Average Total Monthly Precipitation ] Climate

Center

Average Maximum
Average Minimum
Extreme Maximum

Precipitation
o Monthly Average

e Daily Average

e Precipitation Probability by

Duration.

e DPrecipitation Probability by

Quantity.

o Monthly Precipitation Listings
Monthly Totals
Daily Extreme

Snowfall

e Daily Extreme and Average

e Daily Average

o Monthly Snowtall Listings
Monthly Totals

https://wrcc.dri.edu/cgi-bin/cliFPrecM.pl?az4639+1




Selecting General Climate Summary Tables — Precipitation will produce the table below. It
summarizes precipitation by month and also gives seasonal totals. These are not the same
seasons as used later in this discussion. The data are for the period of record of this station (1901-

1967).

«  Daily Tabular data (~23 KB)
- Monthly Tabular data (-1 KB) KINGMAN, ARIZONA
e NCDC 1961-1990 Normals
(=3KB) Period of Record General Climate Summary - Precipitation
Period of Record Station:(024639) KINGMAN
From Year=1901 To Year=2012
: %Gm}ahics Precipitation Total Snowfall
dtd Al dPLICS ] >= >= >= >= .
General Climate Summary Mean|| High || Year||Low|| Year|| 1 Day Max. 0.01 in.ll0.10 inll0.50 in.l11.00 in. Mean|[High|| Year
Tables dd/yyyy
SN in. || in. - || in. || - || in. or w # Days ||# Days||# Days||# Days|| in. || in. || -
o Yyyymin
« Cooling Degree Days [ January |[ 1.06][ 4.34]1921][0.00[[1904][1.62]] 13/1949 4| 3 1| o 1.3[12.0]1905]
*  Growing Degree Days | February || 1.30]] 4.48[1932][0.00[1912]2.24]] 05/1931]] 4] 3 1| o 03] 4.0][1966]
T t
.e"ﬁry"E";jemesandAvemgﬁ [ March |[ L.05[ 3.60[1941[0.00ftor[tas] 031938 4 2 1 o] o0.7[10.0[1952]
*  Spring Freeze' Probabilities | April | 0.66] 4.041965][0.00][1902]2.50] 20/1933] 3 2| o o o.1] 3.0][1967]
[l Treere Brobabiliies [ May [ o025[ 152iotefooofioo2[rs2 1ormote[ 1 1 o o] 0.0 0.1
o Monthly Temperature Listings [ June [ 0.15][ 3.00][1920[0.00[1901][2.20]] 26/1920] 1 of o o 0.0[ 0.0]f1901]
Average July [ o.o1] 5.13][1919][0.00][1902[[1.78]  25/1956 4 2 0 o 0.0] 0.0]1901
Average
Average Maximum
Average Minimum | August || 1.41] 6.57)[1931][0.00][1906]2.27] 31/1909] 5 3 1]| of 0.0 2.0]1920]
Extreme Maximum [September|[ 0.98][ 9.85][1939][0.00[[1901][2.78][ 02/1940]| 3 1| o 0.0 0.0][1901]
Precilmw [[October || 0.66[ 3.11][1907[0.00[19062.25[ 18/193¢ 2 1 o o 0.0 0.3]1949)
* Monthly Average [November|[ 0.72][ 6.28][1919][0.00[[1901][s.03][ 28/1919 2 i o o 03] 731919
i gi;ﬁzi‘:fgg—‘mmgg [December|[ 1.17]] 3.89[1936][0.00[[1901]2.50[ 12/1932 4 3] [ o 1.0[14.0]1932]
. Pi—,edeLmWY—by- [Annual |[10.3221.22[1919][3.58][1947|[6.03]] 10101128 36 23 6  2[ 3.7[18.2][1949]
uration.
*  Precipitation Probability by, | Winter || 3.54][ 8.65[1927][0.30[[1964[2.50] 19321212 12 s 2 1 2.5]20.0]1933]
;Q%ﬂyPrecipitationusﬁngs | spring || 1.96] 6.34/[1905][0.00][1959]2.50] 19330420] Bl 5 1| o 0.8 10.0][1952]
Monthly, Totals [ Summer |[ 2.47][ 8.02][1931][0.04][1928]2.27|[ 19090831 10| 6 1| o 0.0[ 2.0][1920]
Laily L xtreme [ Fall ][ 2.35][11.29][1919][0.05][1956[6.03][ 19191128] 7| 5 1| o 03[ 7.31919]
Snowfall - - - - - -
o Daily Extreme and Average Table updated on Oct 31, 2012
o Daily Average For monthly and annual means, thresholds, and sums:
o Monthly Snowfall Listings Months with 5 or more missing days are not considered
Monthly Totals Years with 1 or more missing months are not considered

https://wrcc.dri.edu/cgi-bin/cliGCStP.pl?az4639

Seasons are climatological not calendar seasons




Selecting Monthly Precipitation Listings — Monthly Totals will produce this table showing monthly
totals for each calendar year from 1901 to 1967. The letters indicate missing data or other
possible errors. Only the top part of this table is shown here.

ey svinp. weaavvip.

e Daily Tabular data (~23 KB)

e Monthly Tabular data (~1 KB)
e NCDC 1961-1990 Normals
(=3 KB)

Period of Record

e Station Metadata
e Station Metadata Graphics

General Climate Summary
Tables

e Temperature

e Precipitation

e Heating Degree Days

.

.

Growing Degree Days

KINGMAN, AZ

Total of Precipitation (Inches)

(024639)

File last updated on October 10, 2021
a= 1 day missing, b =2 days missing, ¢ = 3 days, ..etc..,

z =26 or more days missing, A = Accumulations present
Long-term means based on columns; thus, the monthly row may not
sum (or average) to the long-term annual value.
MAXIMUM ALLOWABLE NUMBER OF MISSING DAYS : 5

Individual Months not used for annual or monthly statistics if more than 5 days are missing.

Individual Years not used for annual statistics if any month in that year has more than 5 days missing.

Temperature YEAR(S) JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN
* Daily Extremes and Averages 10} E— Pa— Pa— Pa— z 000k 000 050b 181 000 010 000 000 24le
* Spring Freeze' Probabilities 1902 025 180 036 000 000 000 000 1.10 - - P - z 351d
*  Eell Freeze Probabilities [Tk J— - P— - z 010 027 026 066 152 020 000 000 3.01d
: Wmmgs 1904 000 064 055 005 022 000 079 548 025 006 000 027 831
Average 1905 177 447 305 242 087 000 015 143 140 045 186 081 18.68
Average Maximum 1906 098 1.07 349 131 000 000 218 000 000 000 150 187 12.40
Average Minimum 1907 374 141 121 028 031 0.4 020d 071 012 311 005 000 11.28
Extreme Maximum 1908 232 258 138 038 028 000 1.68 239 28 037 022 227 16.69
Extreme Minimum 1909 0.87 1.69 2.04 0.00 0.00  ----- AR z 3.77 1.25 0.00 1.69 2.16 13.47b
Precipitation 1910  1.62 005 061 - P z 0.00a 085 1.92 1.1l 065 248 042 9.71b
¢ Monthly Average 1911 1.66 - Pa— PR z 031 006 218 048 123 135 000 031 7.58¢c
¢ Daily Extreme and Average 1912 000 000 330 201 - z 1.0l 009 057 000 112 000 030 840a
: %ﬁﬁfimbabﬂit by 1913 070 041 002 007 000 000 0060 1.10 035 000 108 000 3.73a
Duration. 1914 1.88 230 000 025 034 021 172 090 045 075 0.0 146 10.36
« Drecinitation Probability by, 1915 211 280 055 060 070 000e 3.03 085 025 000 029 221 13.10a
Ouanti 1916 270 064 083 018 152 000 127 157 072 071 000 130 11.44
S Monthly Precipitation 1917 231 051 000 115 145 000 060 095 070 000 000 000 7.67
1918 110 175 290 075 000 030 100 148 092 054 047 179 13.00
1919 0.7 165 078 000 015 000 515 145 467 034 628a 0.58 21.22
Snowfall 1920 1.62a 413 097 000 1.17 3.00 208 074 000 113 000 001 1485
¢ Daily Extreme and Average 1921  434a 011 071 009 1I8 000 09 131 097 124 0.16 279 13.80
; %{ﬁf@mmm . 1922 167 114 093 029 034 022 058 312 117 032 117 059 11.54
Monfhl;mmls 1sting 1923 139 048 050 096 000 000 031 037 097 003 232 19 9.29
- 1074 nin n nn 114 ns1 nna nnn ni nis nns nna nnn 2721 ART



This is the bottom part of the previous table. At the end, it shows the long-term average

precipitation by month and calendar year, along with other data.
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e Daily Tabular data (~23 KB)

e Monthly Tabular data (~1 KB)
e NCDC 1961-1990 Normal
(=3 KB)

Period of Record

e Station Metadata
e Station Metadata Graphics

General Climate Summary

Tables

e Temperature

e Precipitation

e Heating Degree Days

e Cooling Degree Days

e Growing Degree Days

Temperature

e Daily Extremes and Averages

e Spring 'Freeze' Probabilities

e Tall 'Freeze' Probabilities

e 'Freeze Free' Probabilities

o Monthly Temperature Listings
Average
Average Maximum
Average Minimum
Extreme Maximum
Extreme Minimum

Precipitation

e Monthly Average

e Daily Extreme and Average

e Daily Average

e Precipitation Probability by

Duration.

e DPrecipitation Probability by

Quantity.

o Monthly Precipitation Listings
Monthly Totals
Daily Extreme

Snowfall

e Daily Extreme and Average

e Daily Average

o Monthly Snowfall Listings
Monthly Totals

Snowdenth

1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966

S.D.

MIN

MEAN

SKEW
MAX

0.39
1.84
0.10
1.33
0.37
2.08
1.40
0.75
0.16
1.98
0.66
0.53a
0.10
0.02
0.00
3.18a
0.32
1.06
1.69
0.10
2.20
1.68
1.17
1.86
0.90
0.50
1.32
1.44
1.34
0.23
0.26
0.97
0.19

1.11
0.95
1.04
434
0.00

0.65
2.88
2.47
1.27
1.31
0.00e
2.26
3.66
0.18
0.78
3.02
0.71
0.06
0.08
1.26
0.87
0.45
0.31
0.00
0.28
1.85
0.08
0.06
0.59
1.86
2.02
L.11
0.00
2.80
1.89
0.02
1.21
1.05

1.30
1.30
1.03
4.48
0.00

0.00
1.62
0.85
2.59
1.91
0.65
0.05
3.60
0.11
0.95
0.65
2.69
0.59
0.01
0.81
1.08
0.89
0.21
3.29
0.31
3.22
0.01
0.00
0.55
2.92
0.00
0.36
0.72
0.34
1.25
1.90
1.39
0.48

1.06
1.04
1.06
3.60
0.00

0.40
0.08
0.05
0.15
0.00
0.99
1.41
231
1.22
1.16
0.57
0.04
0.30
0.08
0.02
0.66
0.00
0.92
1.18
0.69
0.00
0.65
0.15
0.57
1.85
0.00
0.22
0.33
0.00
0.70
0.67
4.04
0.00

0.66
0.80
1.84
4.04
0.00

Period of Record Statistics

0.25
0.38
1.83
1.52
0.00
63

0.15
0.41
5.54
3.00
0.00
65

0.91
0.90
2.00
5.15
0.00
63

1.45
1.30
1.77
6.57
0.00
62

0.65
0.77
1.50
3.11
0.00

0.71
1.07
2.76
6.28
0.00




The table of monthly totals shown on the previous slide can then be downloaded as an Excel file on your
computer so that the data can be analyzed. This table only shows a portion of the Excel file. Months with
missing data are highlighted in red. Since Kingman had two stations it was necessary to combine the tables for
both to get a complete record on the Excel file to allow calculation of average monthly values for the entire
record.

A B C D E F G H | J K L M N (

1 Kingman Combined Data

2

3 Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
4 1901 0 0.5 1.81 0 0.1 0 0 2.41
5 1902 0.25 18 0.36 0 0.00 0 0.00 0 0.00 0 0.00 0 1.10 0 M 30 M 31 M 30 M 31 3.51
6 1903 M 31 M 28 M 31 M 30 0.1 0.27 0.26 0.66 1.52 0.20 0 0 0.00 0 3.01
7 1904 T 0.64 0.55 0.05 0220 T 0.79 5.48 0.25 0.06 0 0.27 8.31
8 1905 1.77 4.47 3.05 242 0.87 0 0.15 1.43 14 0.45 1.86 0.81 18.68
9 1906 0.98 1.07 3.49 1.31 T T 2.18 0 0 0 15 1.87 12.40
10 1907 3.74 1.41 1.21 0.28 0.31 0.14 0.2 0.71 0.12 3.1 0.05 T 11.28
11 1908 2.32 258 1.38 0.38 0.28 0 1.68 2.39 2.82 0.37 0.22 227 16.69
12 1909 0.87 1.69 2.04 0 T M 30 M 31 3.77 125 0 1.69 2.16 13.47
13 1910 1.62 0.05 0.61 M 30 M 31 0 0.85 1.92 1.11 0.65 2.48 0.42 9.71
14 1911 1.66 M 28 M 31 M 30 0.31 0.06 2.18 0.48 123 1.35 0 0.31 7.58
15 1912 0 0 33 2.01 0.00 26 1.01 0.09 0.57 0 1.12 0 0.3 8.40
16 1913 0.7 0.41 0.02 0.07 0 T 0.06 1.1 0.35 T 1.08 T 3.79
17 1914 1.88 23 T 0.25 0.34 0.21 172 0.9 0.45 0.75 0.1 1.46 10.36
18 1915 2.1 28 0.55 0.6 0.7 0 3.03 0.85 025 T 0.29 221 13.39
19 1916 27 0.64 0.83 0.18 1.62 0 127 1.57 0.72 0.71 0 1.3 11.44
20 1917 2.31 0.51 T 1.15 1.45 0 0.6 0.95 0.7 0 0 0 7.67
21 1918 11 1.75 29 0.75 0 0.3 1 1.48 0.92 0.54 0.47 1.79 13.00
22 1919 0.17 1.65 0.78 0 0.15 0 5.15 1.45 467 0.34 6.28 0.58 21.22
23 1920 1.62 4.13 0.97 0 1.17 3 2.08 0.74 0 1.13 0 0.01 14.85
24 1921 4.34 0.11 0.71 0.09 1.18 0 0.9 1.31 0.97 1.24 0.16 279 13.80
25 1922 1.67 1.14 0.93 0.29 0.34 0.22 0.58 3.12 117 0.32 1.17 0.59 11.54
26 1923 1.39 0.48 05 0.96 0 0 0.31 0.37 0.97 0.03 232 1.96 9.29
27 1924 0.1 0 1.14 0.51 0.04 0 0.13 0.15 025 0.04 0 2.31 4.67
28 1925 0.07 0.01 1.29 1.84 0 0.07 0.87 1.23 026 2.79 0.34 0.47 9.24
29 1926 0.5 0.1 0.81 1.97 0 0 0 1.02 0.11 0 0.2 3.69 8.40
5 1927 0.57 4.39 1.58 0.2 0 0.06 1.48 0.9 1 2.08 0.17 1.2 13.63
31 1928 0.16 1.98 0.21 0.02 0 0 0 0.04 0 0.17 0.08 1.03 3.69
32 1929 1 0.78 0.03 0.32 0 0 0.68 27 0.42 0.03 0 0 5.96
33 1930 0.58 0.03 1.9 0.16 0.74 0.06 1.07 2.03 0.36 1.42 1.28 0 9.63
34 1931 0.99 443 0.14 1 0.18 0.19 126 6.57 0.15 0.4 1.42 22 18.93
35 1932 0.1 4.48 0 0 027 0.19 0.07 1.07 064 1.21 0 35 1153
By 1933 214 nn& 2 K7 n 235 n n1 na7 T na2 n 4m n 49 7 45

n
CY | FY | FY WORKSHEET | 1901-2018 | 1950-2018 | 1950-1959 | 1960-1977 | 1978-1993 | 1998-2018 ® [



Reporting precipitation based on forage years or seasonal amounts helps the interpretation of data as was
discussed earlier. The table below shows the combined Kingman data set re-arranged by forage year and
seasonal totals. Note that forage year 1902 actually begins in Oct of 1901. The figures at the far right show the
FY totals. Seasonal precipitation is shown as winter and summer totals and as a percent of average seasonal
precipitation. To produce a graph of seasonal precipitation as a percentage of average, use the figures in the
columns with red headings, i.e., forage year, winter, summer.

A B C D E F G H | J K L M N o P Q R S T
Forage Year Calculations

> | Fo;asﬁ Oct, Nov Dec Jan Feb Mar| Apr| May W.:.';tt: Y‘ZII:\tIZr Jun Jul Aug Sep| Sun:(r)nt: Su;:::/eGr

3 1901 Annual Year
4 1902 0.1 0| 0 0.25] 1.8 0.36] 0 0 2.51 41.29 0 0 1.1 0 1.10 35.06 1901
5 1903 0 0 0 0 0 0 0 0.1 0.10 1.65 0.27 0.26 0.66 1.52 2.71 86.37 3.51 1902
6 1904 0.2 0| 0 T 0.64/ 0.55] 0.05] 0.22 1.66 27.31 T 0.79 5.48 0.25] 6.52 207.81 3.01 1903
7 1905 0.06 0| 0.27 1.77] 4.47 3.05 242 0.87 12.91 212.39 0 0.15 1.43 1.4] 2.98 94.98 8.31 1904
8 1906 0.45 1.86 0.81 0.98 1.07 3.49 1.31 T 9.97 164.02 T 2.18 0| 0 2.18 69.48 18.68‘ 1905
9 1907 0 1.5 1.87 3.74] 1.41 1.21 0.28] 0.31 10.32 169.78 0.14 0.2 0.71 0.12 1.17 37.29 12.40. 1906
10 1908 3.11 0.05 T 2.32] 2.58] 1.38 0.38] 0.28 10.10 166.16 0 1.68 2.39] 2.82 6.89 219.60 11.28 1907
11 1909 0.37 0.22 2.27] 0.87] 1.69! 2.04] 0 T 7.46 122.73 3.77| 1.25 5.02 160.00! 16.69 1908
12 1910 0 1.69 2.16] 1.62] 0.05] 0.61 6.13 100.85 0 0.85 1.92 1.11 3.88 123.66 13.47 1909
13 1911 0.65 2.48 0.42 1.66 0.31 5.52 90.81 0.06 218 0.48 1.23 3.95 125.90! 9.71 1910
14 1912 1.35 0| 0.31 0 0 3.3 2.01 6.97 114.67 1.01 0.09 0.57 0 1.67 53.23 7.58 1911
15 1913 1.12 0| 0.3] 0.7] 0.41 0.02] 0.07' 0 262 43.10 T 0.06 1.1 0.35 1.51 48.13 8.40 1912
16 1914 T 1.08 T 1.88 2.3 T 0.25 0.34 5.85 96.24 0.21 1.72 0.9 0.45 3.28 104.54 3.79 1913
17 1915 0.75 0.1 1.46] 2.1 2.8 0.55 0.6 0.7 9.07 149.21 0 3.03 0.85 0.25 4.13 131.63 10.36. 1914
18 1916 T 0.29] 221 2.7 0.64/ 0.83] 0.18] 1.52 8.37 137.70 0 1.27 1.57 0.72 3.56 113.47 13.39 1915
19 1917 0.71 0| 1.3 2.31 0.51 T 1.15 1.45 7.43 122.23 0 0.6 0.95 0.7] 2.25 71.71 11.44 1916
20 1918 0 0| 0 1.1 1.75] 2.9 0.75] 0 6.50 106.93 0.3 1 1.48 0.92 3.70 117.93 7.67 1917
21 1919 0.54 0.47| 1.79 0.17] 1.65! 0.78] 0 0.15 5.65 91.30 0 5.15 1.45 4.67 11.27 359.20 13.00 1918
22 1920 0.34 6.28 0.58 1.62 4.13] 0.97] 0 1.17 15.09 248.25 3 2.08 0.74] 0 5.82 185.50! 21.22 1919
23 1921 1.13 0| 0.01 4.34] 0.11 0.71 0.09 1.18 7.57 124.54 0 0.9 1.31 0.97| 3.18 101.35 14.85 1920
24 1922 1.24 0.16 2.79 1.67] 1.14 0.93 0.29 0.34 8.56 140.82 0.22 0.58 3.12 1.17] 5.09 162.23 13.80 1921
25 1923 0.32 1.17] 0.59 1.39 0.48 0.5 0.96 0 5.41 89.00 0 0.31 0.37 0.97 1.65 52.59 11.54‘ 1922
26 1924 0.03 2.32 1.96 0.1 0 1.14 0.51 0.04 6.10 100.35 0 0.13 0.15] 0.25] 0.53 16.89 9.29‘ 1923
27 1925 0.04 0| 231 0.07] 0.01 1.29 1.84 0 5.56 91.47 0.07 0.87 1.23 0.26] 243 77.45 467 1924
28 1926 2.79 0.34] 0.47| 0.5] 0.1 0.81 1.97 0 6.98 114.83 0 0 1.02 0.11 1.13 36.02 9.24 1925
29 1927 0 0.2 3.69] 0.57] 4.39] 1.58 0.2 0 10.63 174.88 0.06 1.48 0.9 1 3.44 109.64! 8.40 1926
30 1928 2.08 0.17 12 0.16 1.98 0.21 0.02 0 5.82 95.75 0 0 0.04 0 0.04] 1.27 13.63 1927
31 1929 0.17 0.08 1.03] 1 0.78 0.03 0.32 0 3.41 56.10 0 0.68 2.7 0.42 3.80 121.11 3.69‘ 1928
32 1930 0.03 0| 0 0.58 0.03 1.9 0.16 0.74 3.44 56.59 0.06 1.07 2.03 0.36 3.52 112.19 5.96. 1929
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The graph below shows the monthly data by season for the entire period of record 1901-2018.
Data are shown as deviation from the seasonal average, i.e., the percentage above or below
average. The zero line indicates an average season. This record is very long and probably not too
useful for interpreting range trends or current conditions — usually only use the past 10-30 years
for that.
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Percetange Deviation from Average

-100

This graph shows seasonal precipitation as a deviation from average for the period of
1950 -2018. Most of the monitoring data available were collected since the 1950s and
1960s. This record was visually divided into several periods which appeared to
represent weather cycles. Note there is a period of missing data in the mid-90s.
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This 10-year period includes the 1950s drought and had 7 dry winters, 2 wet winters, 1 dry
summer and 3 wet summers. Overall, it could be characterized as a period of generally dry
winters and dry to average summers. The period from 1954 to 1957 had consecutive seasons
which were mostly below average. That is what usually causes not only reduced production but
also plant mortality which can take a long time to recover. The data are shown at left.
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This 18-year period had 9 dry winters and 3 wet ones; it had 4 dry summers and 2 wet ones. It had no
extremely wet summers and only 1 extremely dry summer. It had 1 extremely wet winter and 2 extremely dry
winters. Overall, it is about average but highly variable, which IS average for our climate. In general there were

a lot of dry summers in the first portion and a lot of dry winters in the second, but long-term sequences of

consecutive wet or dry seasons were not too common. That might indicate that drought effects were present
but not as severe as in some other periods.
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This 16-year period was fairly favorable. There were 5 dry winters and 8 wet ones. There were 5 dry summers
and 4 wet ones. There were 3 extremely wet summers and 3 extremely dry summers. There were 4 extremely

wet winters and no extremely dry winters. There are few extended dry seasons back to back and the ones that
do occur were only slightly below average. So, it was a better than average period, especially in terms of winter

rain. That is similar to what happened elsewhere in Arizona. The 1980s “wet” period resulted in considerable

increase in plant cover, especially shrubs and riparian vegetation.
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This 21-year period is probably the worst since records were kept. There have been 12 dry winters and only 1
wet one. There have been 8 dry summers and 5 wet ones. There have been 2 extremely wet summers, both in
the last few years and 4 extremely dry summers, from 2004 to 2010. There were 8 extremely dry winters and
only 1 extremely wet winter (2005). Particularly in the period from 1998-2010, there were many consecutive
seasons of below average to very dry conditions. Since 2015, there has been a pretty good run of summers, but
dry winters continue. Thus, any monitoring or other data collected during this period may not represent the
long-term situation unless we have in fact entered into a new “normal” due to climate change as some believe.
The effects of this drought and the prospects for improvement should be carefully considered in projecting
management needs.

Forage
Year|Winter Summer
1998 -85 22
1999 51 9 Seasonal Precipitation - Kingman
5000 74 16 1998-2018
2001 -9 -27 150
2002 -64 29 % W Winter Summer
2003 -11 -19 % 100
2004 -48 -68 £
2005 128 -46 E 50
2006 -50 3 2
2007 -81 -56 2, |
2008 -15 52 S II-III I nuj .|||I
2009 -18 -46 & 5o
2010 27 -85 =
2011 23 -29 E -100
2012 -10 17 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 201
2013 -63 43 Forage Year
2014 -73 72
2015 -19 14
2016 -27 34
2017 2 56
2018 -79 -5
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