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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:

Select Western U.S. 
Climate Historical 
Summaries. 

https://wrcc.dri.edu/


This is the next page you will see. Select Arizona.



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.



When you select Kingman, this page will appear. It shows long term monthly average 
precipitation from 1901 to 1967 when the station was moved.



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.



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).



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.



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.



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. 



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.



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. 



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.



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.



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.



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.



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.
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