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Source: Great Plains Region chapter of 2003 US National Assessment 

 

Great Plains Climatology 1971-2000: Precipitation and Temperature 

North to South gradient in temperature 
Temperature varies with elevation 



Older normals – but gives you the distribution over SD. 



Source: Great Plains Region chapter of 2003 US National Assessment 

 

Great Plains Climatology 1971-2000: Precipitation and Temperature 

North to South gradient in temperature 
Temperature varies with elevation 



TRENDS - PRECIPITATION 



Climate data 
• Measurements from National 

Weather Service Cooperative 
Observer Program 

• Data since the late 1800s. 

• More types of precipitation 
observation now (automated and 

  volunteer manual) 

• Official is still NWS can 



Climate data 

• Overall precipitation increasing since the 
1930s 

• Irregular trend 

• Time of year a large component – different 
times of year 

• More occurring in heavier rain events 



Climate data 

• Climate division data sets and statewide data 

• Averages of stations in the entity 

• Overcomes missing data 

• Not as local 



http://www.ncdc.noaa.gov/temp-and-
precip/time-series/index.php? 
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Large increases in fall precip. across the 
eastern Dakotas 

• Change in fall (SON) precipitation (%) 
• 1991-2009 as compared to 1961-1990 





Iowa precipitation days 



Caption: The map shows 
percent increases in the 
amount of precipitation 
falling 3 in very heavy 
events (defined as the 
heaviest 1% of all daily 
events) from 1958 to 4 
2011 for each region. 
There are clear trends 
toward a greater 
amount of very 5 heavy 
precipitation for the 
nation as a whole, and 
particularly in the 
Northeast and 6 
Midwest. (Figure source: 
updated from (Karl et al. 
2009) with data from 
NCDC)  



Caption: Percent changes 
in the annual amount of 
precipitation falling in 
very 3 heavy events, 
defined as the heaviest 
1% of all daily events 
from 1901 to 2011 for 4 
each region. The far right 
bar is for 2001-2011. In 
recent decades there 
have been 5 increases 
everywhere, except for 
the Southwest, 
Northwest, and Hawaii, 
with the 6 largest 
increases in the 
Northeast, Great Plains, 
Midwest, and Southeast. 
Changes 7 are compared 
to the 1901-1960 average 
for all regions except 
Alaska and Hawaii, 8 
which are relative to the 
1951-1980 average. 
(Figure source: NOAA 
NCDC / 9 CICS-NC)  



Issues 

• Overall increases 

• Time of year – more off season precip 

• Intensity – more in large events 



TRENDS – DEW POINT 



Dew Point 

• Definition – temperature at which dew forms 

 

• Practical – higher dew point, more moisture in 
the atmosphere 

• Consequence – reduced evaporation potential 
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Most stations showed a significant 
increasing trend in dew point 
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Trend Kendall's Adj. 

Station Period 
(°C/10 

yrs) τ S p-value 
Aberdeen 1965−2008 0.34 0.130 1532 0.0030 
Ellsworth AFB 1959−2008 0.29 0.138 2096 0.0045 
Huron 1959−2008 0.32 0.138 2101 0.0017 
Pierre 1959−2008 0.33 0.155 2361 0.0003 
Rapid City 1959−2008 0.31 0.148 2250 0.0006 
Sioux Falls 1973−2008 0.29 0.096 752 0.0514 
Watertown 1973−2008 0.14 0.046 360 0.3038 



TEMPERATURE 



Climate data 
• Measurements from National 

Weather Service Cooperative 
Observer Program 

• Data since the late 1800s. 

• NWS still official data 



Dec-Feb 
trends 



Jun. – Aug. 
trends 





Watertown summer temperatures 
1897-2010 
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Impact – reduced high temps 

• Cooler high temperatures reduces evaporative 
potential as well as crop water use. 

• Thus, less water removed from surface. 

 

• Biggest impact of this in the Bitter Lake area 

– Only way to remove water is evaporate 



ET – Evapotranspiration, a combination of surface 
evaporation and transpiration from a crop 
Calculated based on temperature index 





VARIABILITY 





Records of wetness 

• Instrumented – best 

• Proxies – longer, but not as accurate 

– Tree rings 

– Lake cores (salinity) 



Tree ring reconstructions 

http://www.ncdc.noaa.gov
/paleo/newpdsi.html 



 

Caption: Trend magnitude (triangle size) and direction (green = 
increasing trend, 3 brown = decreasing trend) of annual flood 
magnitude from the 1920s through 4 2008. (Source: Hirsch and 
Ryberg 2012).  



Summary 

• More precipitation overall – especially fall 

• More heavy precipitation events  

• Increasing dew point 

• General warming (more winter – less summer) 

• Decreased evap-ET 



Needs 

• Monitoring of all parts of water cycle 

– Soil moisture 

– Precip 

– RH/Dew point 

• Others? 



Comments/Questions/Complaints? 
 

  Dr. Dennis Todey 
dennis.todey@sdstate.edu 

605 688-5141 
 

http://climate.sdstate.edu 
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