
Figure 3- Rainfall stations used in analysis; KS and all adjacent states 

Trend Analysis of Annual and Seasonal Rainfall in Kansas 

• Figure 4 shows that the total annual rainfall has increased from 1890 to 2011 in the state of Kansas. The 

average overall slope is higher in centeral and eastern parts. In addition there is an obvious west to east 

gradual gradient of rainfall over the state. The overall analysis showed that on average Kansas receives 

714 mm of rain annually with a strong gradient from west (425 mm, Tribune) to east (1069 mm, 

Columbus). Due to this gradient western and central Kansas needs more irrigation than eastern Kansas 

during the irrigation season to reach the plant growing water requirements. 

Figure 1- Dust Bowl, 1935 

Rolla, KS 

Precipitation has direct impacts on agricultural production, water resources management, and recreational 

activities, all of which have significant economic impacts. Changnon and Demissie [1996] showed that 

precipitation has a significant effect on streamflow specially in more urbanized areas. In a previous study, 

Rahmani et al. [unpublished paper, 2012] showed an increasing trend for extreme rainfall events in Kansas 

from 1920 to 2009. Thus developing a solid understanding of rainfall patterns and trends is important, and is 

particularly vital for regions with high climate variability like Kansas [Flora, 1934; Karl, 1983; Woodhouse 

and Overpeck, 1998; Kolva, 2001; and Brooks, 2006]. 

In this study, the annual and seasonal rainfall trends were analyzed using daily precipitation data for four 

consecutive periods (1891–1920, 1921–1950, 1951–1980, and 1981–2010) and an overall data range of 1890 

through 2011 from 23 stations in Kansas. In addition, total annual number of dry days and dry days between 

two rainy days trends were analyzed. The results can be used in agricultural production, irrigation and water 

management, and structural design fields. 

Figure 2- Tuttle Creek Spillway, 

August 1993, Manhattan, KS 

• DATA  

 Data extracted from High Plains Regional Climate Center (HPRCC)  

 23 stations all over the state; 15 stations of 111-120, and 8 stations of 101-110 years of data range 

 No outliers have been detected among data points 

Methods and Materials 

Results 

Figure 4- Total annual rainfall trend (mm). The values below station's name represent the overall (1890–2011) trend slope. The 

subplots in the figure are arranged in their approximate geographical location. 

• Hays had the lowest increased value of 0.16 mm/yr and Independence (southeast) had the highest 

increased value of 2 mm/yr and St. Francis (northwest) rainfall decreased by 0.8 mm/yr, the highest 

decrease, with Ashland decreasing 0.54 mm/yr, the only other station to exhibit an overall decrease. 

• The periodic trend does not follow the overall trend and highlights the variability experienced across the 

state over time; e.g. in Independence, the first period (1891-1920) experienced almost a flat trend but 

the other three periods (1921- 1950, 1951-1980, and 1981-2010) experienced a very sharp increase. 

• Figure 5 shows seasonal rainfall trend. The highest value belongs to Summer followed by Spring, Fall 

and Winter respectively. 

Figure 8- Number of dry days between two 

rainy days for the months of March, April, 

May, June, July, and August 

Conclusion 

• Great variability in weather data with short term trends (30-yr climate periods) being different than long 

term trends (122-yr data record). 

• Annual rainfall has an increasing trend for the majority (21 of 23) of stations from 1890 to 2011 from 

west to east. 

• All stations received the most rain during the summer season (June, July, Aug) followed by Spring, Fall 

and Winter respectively. 

• 17 of 23 had a decreasing trend of number of dry days from west to east and across time. 

• Number of dry days between rainfall events had a decreasing trend in the majority of the stations for 

most of the months from west to east and across time. 

• Increasing rainfall will affect hydraulic structures like dams, culverts and channels that may result in 

more property loss and threat to human life. 

• New rainfall patterns should be considered when designing stormwater management system to avoid 

poor (over or under sized) design. 
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Figure 5- Total seasonal rainfall trend (mm) for the period of 1890-2011 with subperiods of 1891-1920, 1921-1950, 1951-1980, 

and 1981-2010. 

• Figure 6 shows that the days with rain equal to or less than 2.5 mm has decreased during the period of 

1890 through 2011 from western to eastern Kansas. Considering the increasing annual rainfall trend, 

figure 4, 6 and 7 all state that the greater rainfall events increased during the same period.  

Figure 9- Number of dry days between two rainy 

days for the months of September, October, 

November, December, January, and February   

• Figure 8 and 9 show that the number of days with no rains between two rainy days has decreased for 

each month across state for the period of 1890 through 2011. Different plants can grow well up to certain 

days without rain, hence investigating dry periods between two rains helps to select suitable plants for 

each region and improve irrigation management. 

• METHODS 

 Total annual rainfall for each station 

 Long-term data available; using 122 years (1890-2011) data length 

 Four consecutive periods which cover 120 years data length; 1891-1920, 1921- 1950, 1951-1980, and 

1981-2010 

 Seasonal rainfall for all stations; Spring: March, April, and May, Summer: June, July, and August, Fall: 

September, October, and November, and Winter: December, January, and February 

 Total annual number of dry days; days with rain equal to or less than 2.5 mm (0.1 inch) 

 Longest monthly dry period (number of days with no rain between two rainy days) 

 Total annual number of days with rain equal to or larger than 76.2 mm (3 inches) 

 Analysis completed using Matlab version R2012a 

Figure 6- Total annual number of days with 

rain equal to or less than 2.5 mm (0.1 inch) 

Figure 7- Total annual number of days with rain 

equal to or larger than 76.2 mm (3 inches) 

Introduction 


