
Regional Scale Drought 
Measures and Decision Making 

 
APEC Climate Symposium 

12 November 2013 
Jakarta 

Greg Carbone1, Kirstin Dow1, Kirsten Lackstrom1, 
Hope Mizzell2, Jinyoung Rhee3, and Dan Tufford1 

1University of South Carolina, 
 2South Carolina State Climate Office, 

3APEC, Carolinas Integrated Sciences and Assessments  

1 



2 

• Information transfer 
 
• Linkages and coordination 

 
• Beyond reactive 
 
• Financial issues 



3 

Information Transfer 
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Daily (computed on a daily basis): total 5 indices 
     Daily maximum, minimum, mean temperature 

     Daily total precipitation 

     KBDI (Keetch-Byram Drought Index) 

Weekly (computed on a weekly basis): total 43 indices 
     Weekly, biweekly, monthly average maximum, minimum, mean temperature 

     Weekly PDSI, PHDI, PMDI 

     Estimated Monthly PDSI, PHDI, PMDI 

     Monthly (4-weeks) PDSI, PHDI, Z–Index, PMDI * 

     CMI (Crop Moisture Index) 

     1– , 2– week, 1–, 3–, 6–, 9–, 12–, 24–month SPI 

     1– , 2– week, 1–, 3–, 6–, 9–, 12–, 24–, 60–month total precipitation 

     1– , 2– week, 1–, 3–, 6–, 12–, 24–month total streamflow 

Monthly (computed on a monthly basis): total 24 indices 
     Monthly average maximum, minimum, mean temperature 

     Monthly PDSI, PHDI, Z–Index, PMDI 

     1–, 3–, 6–, 9–, 12–, 24–month SPI 

     1–, 3–, 6–, 12–, 24–, 60–month total precipitation 

     1–, 3–, 6–,12–, 24–month average daily total streamflow 
* Rhee, J. and G.J. Carbone. A Comparison of Weekly Monitoring Methods of the Palmer Drought Index. 
Journal of Climate 20(24): 6033-6044. 
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Challenges:  defining drought impacts 

• ‘less obvious’ impacts 
 
• secondary and more distant 

impacts 
 

• multiple stressors 
 

• onset and recovery 
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Pocosin Lakes National Wildlife Refuge, NC 

In some cases the typical measures 
don’t work well 

Ed Christopher 
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Conrads et al., 2013 

Salt-water Intrusion 
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Conrads et al., 2013 
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Catawba-Wateree Project 
11 Interconnected Reservoirs 
2 states, 14 counties, 30 municipalities 
 

Dam 
Relicensing 
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Linkages and coordination 



Statewide Committee Members 
 SC Dept. of Natural Resources  
 SC Emergency Management  Division  
 SC Dept. of Health and Environmental Control 
 SC Department of Agriculture 
 SC Forestry Commission 

 Local Committee Members 
Agriculture    Industry  
Counties     Municipalities  
Commissions of Public Works  Domestic users 
Power Generation Facilities  Private water suppliers  
Regional Councils of Government Public service districts  
Soil & Water Conservation Districts Special Purpose Districts 

    
 Invited Participants 

Farm Service    National Weather Service 
United States Dept. of Agriculture US Geological Survey 

South Carolina Drought Response Committee 
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Local  Drought 
Committee  (12) 

Local Drought 
Plans and 
Ordinances 

State  Drought 
 Program 

State Agency                  
Drought             
Committee (5) 

South Carolina’s Hydro-Logical Cycle 
Drought Act 

and      
Regulations 
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Beyond Reactive 



Drought Response Plans and Ordinances 
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Drought Indicator Incipient Moderate Severe Extreme 
Palmer Drought Severity 
Index (PDSI) 

-0.50 to -1.49 -1.50 to -2.99 -3.00 to –3.99 < -4.00 

Standardized Precipitation 
Index (SPI; 3-, 6-, 9- month) 

 0.00  to -0.99 -1.00 to -1.49 -1.50 to –1.99 < -2.00 

US Drought Monitor 
(USDM) 

DO D1 D2 D3 

Crop Moisture Index (CMI)  0.00  to -1.49 -1.50 to -2.99 -3.00 to –3.99 < -4.00 
Keetch-Byrum Drought 
Index (KBDI) 

300. to 399 400 to 499  500 to  699 > 700 

Streamflow Average daily stream flow for two consecutive weeks 
111%-120% of the 
5% monthly flow 

101%-110% of the 
5% monthly flow  

Between 5% 
monthly flow and 
90% of the 5% 
monthly flow  

Less than 90% of 
the 5% monthly 
flow  

Groundwater  
(Levels from the surface) 

80% to 90% range 90% to 95% range 95% to 98% range 98% to 100% 
range 

SC State Drought Code 

 

The best laid plans...get complicated by reality 
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Community of Practice 
 

– Co-develop ideas and processes to help integrate 
drought impacts info into assessment and 
planning 

 
– Identify and support best practices for assessing, 

cataloging, and consolidating disparate 
information 
 

– Leverage existing research and applications 
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Financial issues 
Sometimes water use/availability = revenue 



When money can help… 
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Support for a comprehensive impact reporting and 
monitoring system 

NDMC Drought Impact Reporter (national level) 
Regional to local efforts (ad hoc) 
Agriculture (single sector) 
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Monitoring 



Other options:  Volunteers 
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SC CoCoRaHS Rainfall Aug 27 – Sep 26, 2012 



Citizen Science Engagement Efforts 
– Utilizing existing CoCoRaHS tools  
– Developing of customized materials 
– Gullah/Geechee Nation 
– Low Country Institute & Master 

Naturalists 
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Information transfer 
 sometimes new tools are needed 
 
Linkages and coordination 
 making sure everyone is at the table 
 
Beyond reactive 
 state-level drought plans 
 challenges of implementation 
 
Financial issues 
 revenue matters 
 tools and monitoring cost money 
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