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Droughts are normal climate features.  They 
can occur almost anywhere.  

There are three commonly described types of  
Drought: 

• Meteorological drought is usually measured by how far from  
normal precipitation has been over a period of time.  

• Agricultural drought occurs when soil moisture is insufficient to  
meet crops’  needs to produce an average crop.  It may occur in times  
of average precipitation depending on soil types. (Short Term) 

• Hydrological drought refers to deficiencies in surface and  
Subsurface water supplies. (Long Term) 



Birmingham Historical Droughts 

•  Calendar year since 1900 
– 28.86 inches (2007) 
– 34.32 inches (1904) 
– 36.14 inches (1931) 
– 36.94 inches (1943) 
– 37.84 inches (1908) 



Birmingham Historical Droughts 

•  12 month droughts 
– Jan 2007 through Dec 2007 (28.86”) 
– Dec 1930 through Nov 1931 (30.29”) 
– Sep 1985 through Aug 1986 (31.84”) 
– Jan 1904 through Dec 1904 (34.32”) 
– Feb 1908 through Jan 1909 (36.54”) 
– Jan 1943 through Dec 1943 (36.94”) 
– Feb 1954 through Jan 1955 (38.98”) 
– Dec 1923 through Nov 1924 (41.43”) 



Birmingham Historical Droughts 

•   24 month droughts  
    -   December 2006 through November 2008 (77.91”) 

    -   December 1929 through November 1931 (78.42”) 

    -   January 1942 through December 1942 (81.03”) 

    -   May 1924 through April 1926 (82.30”) 

    -   February 1954 through January 1956 (82.48”) 

    -   November 1985 through October 1987 (85.22”) 



Some Tools for Monitoring Drought 

•  Precipitation Totals/Anomalies 

•  Palmer Drought Severity Index (PDSI) 

•  Crop Moisture Index (CMI) 

•  Stream Flows 



Standardized Precipitation Index 

•  The Standardized Precipitation Index 
(SPI) is a relatively new drought index 
based only on precipitation.  

•  The SPI can be used to monitor 
conditions on a variety of time scales.  

•  Temporal flexibility allows the SPI to be 
useful in both short-term agricultural 
and long-term hydrological 
applications.  



Standardized Precipitation Index 

•  Longer intervals affect groundwater, 
stream-flow and reservoir storage. 

•  Shorter intervals are helpful in 
estimating soil moisture, which is very 
important to farmers and responds 
fairly immediately to rainfall or the lack 
of it.  



Standardized Precipitation Index 

      http://drought.unl.edu/monitor 













http://www.cpc.ncep.noaa.gov/soilmst/p.shtml 







Palmer Drought Severity Index 
•  Overview: The Palmer is a soil moisture algorithm 

calibrated for relatively homogeneous regions. 

•  Who uses it: Many U.S. government agencies and 
states rely on the Palmer to trigger drought relief 
programs. 

•  Pros: The first comprehensive drought index 
developed in the United States. 

•  Cons: Palmer values may lag emerging droughts by 
several months; less well suited for mountainous 
land or areas of frequent climatic extremes.  



Palmer Drought Severity Index 
•  The PDSI is a meteorological drought index, and it 

responds to weather conditions that have been 
abnormally dry or abnormally wet. 

•  When conditions change from dry to normal or wet, 
the drought measured by the PDSI ends without 
taking into account stream flow, lake and reservoir 
levels, and other longer-term hydrologic impacts. 

•  The PDSI is calculated based on precipitation and 
temperature data, as well as the local Available 
Water Content (AWC) of the soil. 







Crop Moisture Index (CMI) 

•  Description: A Palmer derivative, the CMI 
reflects moisture supply in the short term across 
major crop-producing regions and is not 
intended to assess long-term droughts. 

•  Pros: Identifies potential agricultural droughts. 

http://www.cpc.noaa.gov/products/monitoring_and_data/drought.shtml 





Stream Flows 
http://waterdata.usgs.gov/nwis/rt  

Stream flows are sustained  by ground water 
discharge 

Long term stream flows are better indicators for 
long term drought than daily stream flows 

Rapid return to much below normal stream 
flows following significant rainfall usually is a 
good indicator of longer term drought 
conditions 



http://water.usgs.gov/waterwatch/?m=dryw&w=map&r=us 





http://waterdata.usgs.gov/nwis/rt 











Additional Drought 
Information Sources 

•  National Integrated Drought 
Information System 

   http://www.drought.gov/ 

•  NASS – National Agricultural 
Statistics Service 

   http://www.nass.usda.gov/ 





















NASS Web Page 









Questions or Comments 

  Contact me at 

    205-664-3010 

 or e-mail at   

    roger.mcneil@noaa.gov 


