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Past Droughts in South Carolina 
Palmer Drought Severity Index (PDSI) 1895 - 2023

Near Normal: -1.9 to +1.9
Moderate Drought: -2.00 to -2.99
Severe Drought: -3.00 to -3.99
Extreme Drought: -4.00 or less 



Historical Drought Events in South Carolina (pre-1995) 

1925 - 1927 1930 - 1935 1950 - 1957 1985 - 1986

• Hydropower was limited, 
impacting industry

• Agriculture suffered, 16% of all 
farms abandoned

• Quarter-million people left the 
state for other employment

• Limited soil moisture 
severely impacted 
agriculture

• Agricultural losses were 
widespread  

• 1954 SC’s driest year on record
• Tens of thousands of forest 

acres burned
• Streamflows dropped with 

some streams going dry, 
straining water supplies for 
towns and industry

• $219.9 million in 
Agricultural Losses

• $8.1 million in 
forestry losses

• 29 drought-related 
deaths due to 
extreme heat



NOAA Paleoclimatology Program
Dr. Edward Cook, 
Dr. David Meko, 
Dr. David Stahle 
Dr. Malcolm Cleaveland
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Recontructed Palmer Drought Severity Index 
Based on Tree-Rings

Reconstructed Palmer Drought Severity Index 
Based on Tree Rings
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		Lat:		35 Lon:		80.5  Cell ID: 137

		Year		PDSI_Tr		ee PDSI_Inst

		1677		0.001		-999

		1678		0.125		-999

		1679		0.713		-999

		1680		1.735		-999

		1681		0.265		-999

		1682		0.536		-999

		1683		0.915		-999

		1684		-1.162		-999

		1685		0.157		-999

		1686		-0.161		-999

		1687		-0.856		-999

		1688		0.192		-999

		1689		0.113		-999

		1690		-0.41		-999

		1691		0.525		-999

		1692		0.594		-999

		1693		-0.323		-999

		1694		-0.834		-999

		1695		-0.127		-999

		1696		-0.433		-999

		1697		0.373		-999

		1698		1.238		-999

		1699		-0.953		-999

		1700		-0.484		-999

		1701		-0.139		-999

		1702		-0.286		-999

		1703		-1.18		-999

		1704		-0.766		-999

		1705		1.119		-999

		1706		-1.535		-999

		1707		0.632		-999

		1708		-2.047		-999

		1709		-0.819		-999

		1710		0.251		-999

		1711		0.886		-999

		1712		-0.266		-999

		1713		-0.117		-999

		1714		-1.769		-999

		1715		-0.991		-999

		1716		1.519		-999

		1717		0.557		-999

		1718		-1.128		-999

		1719		1.351		-999

		1720		-0.799		-999

		1721		2.369		-999

		1722		-1.256		-999

		1723		1.818		-999

		1724		-0.893		-999

		1725		0.104		-999

		1726		-0.38		-999

		1727		-0.582		-999

		1728		-0.669		-999

		1729		0.406		-999

		1730		-1.011		-999

		1731		0.862		-999

		1732		0.208		-999

		1733		1.284		-999

		1734		-0.655		-999

		1735		-0.391		-999

		1736		2.718		-999

		1737		-0.831		-999

		1738		-1.041		-999

		1739		-0.815		-999

		1740		-0.659		-999

		1741		-0.063		-999

		1742		1.548		-999

		1743		-0.175		-999

		1744		-0.332		-999

		1745		-0.038		-999

		1746		-2.098		-999

		1747		-1.383		-999

		1748		-0.82		-999

		1749		-0.804		-999

		1750		-1.659		-999

		1751		0.024		-999

		1752		-1.353		-999

		1753		-0.745		-999

		1754		-0.959		-999

		1755		-0.514		-999

		1756		-2.073		-999

		1757		-0.708		-999

		1758		-1.791		-999

		1759		-1.733		-999

		1760		-1.953		-999

		1761		0.314		-999

		1762		-1.676		-999

		1763		-0.93		-999

		1764		-2.391		-999

		1765		-1.221		-999

		1766		1.784		-999

		1767		-0.462		-999

		1768		1.496		-999

		1769		0.784		-999

		1770		1.06		-999

		1771		1.705		-999

		1772		-0.524		-999

		1773		-0.611		-999

		1774		-0.911		-999

		1775		-0.203		-999

		1776		1.628		-999

		1777		0.01		-999

		1778		-1.882		-999

		1779		0.07		-999

		1780		-1.192		-999

		1781		-1.523		-999

		1782		-0.135		-999

		1783		-1.193		-999

		1784		-0.987		-999

		1785		2.266		-999

		1786		0.317		-999

		1787		-0.635		-999

		1788		0.172		-999

		1789		-0.022		-999

		1790		-0.079		-999

		1791		-1.252		-999

		1792		0.324		-999

		1793		0.274		-999

		1794		-0.885		-999

		1795		0.894		-999

		1796		-0.296		-999

		1797		-1.049		-999

		1798		-0.911		-999

		1799		-1.331		-999

		1800		0.312		-999

		1801		-1.716		-999

		1802		-1.763		-999

		1803		0.39		-999

		1804		0.202		-999

		1805		-0.583		-999

		1806		-0.289		-999

		1807		-0.295		-999

		1808		-0.452		-999

		1809		-1.455		-999

		1810		-0.092		-999

		1811		-1.236		-999

		1812		-0.47		-999

		1813		-0.271		-999

		1814		-0.988		-999

		1815		-0.714		-999

		1816		-1.569		-999

		1817		-0.778		-999

		1818		-2.317		-999

		1819		-1.779		-999

		1820		-0.099		-999

		1821		2.284		-999

		1822		-0.072		-999

		1823		1.591		-999

		1824		0.018		-999

		1825		1.606		-999

		1826		-0.937		-999

		1827		0.915		-999

		1828		-0.56		-999

		1829		1.018		-999

		1830		-1.244		-999

		1831		0.162		-999

		1832		0.264		-999

		1833		1.698		-999

		1834		0.374		-999

		1835		1.284		-999

		1836		1.111		-999

		1837		-0.687		-999

		1838		1.255		-999

		1839		-1.93		-999

		1840		0.466		-999

		1841		-0.287		-999

		1842		0.429		-999

		1843		-0.399		-999

		1844		-0.904		-999

		1845		-1.813		-999

		1846		0.526		-999

		1847		-0.17		-999

		1848		-1.681		-999

		1849		-1.21		-999

		1850		-0.972		-999

		1851		-1.386		-999

		1852		-0.324		-999

		1853		-0.788		-999

		1854		1.567		-999

		1855		-0.44		-999

		1856		-0.858		-999

		1857		-0.421		-999

		1858		0.603		-999

		1859		0.217		-999

		1860		-0.08		-999

		1861		0.577		-999

		1862		3.605		-999

		1863		1.066		-999

		1864		1.024		-999

		1865		0.97		-999

		1866		1.816		-999

		1867		-0.56		-999

		1868		1.103		-999

		1869		-0.696		-999

		1870		0.17		-999

		1871		0.914		-999

		1872		-0.932		-999

		1873		1.413		-999

		1874		-0.164		-999

		1875		-0.188		-999

		1876		-0.676		-999

		1877		-1.038		-999

		1878		-1.117		-999

		1879		-1.364		-999

		1880		-0.715		-999

		1881		-1.24		-999

		1882		-0.179		-999

		1883		-0.086		-999

		1884		1.075		-999

		1885		0.25		-999

		1886		2.142		-999

		1887		-1.532		-999

		1888		2.243		-999

		1889		-1.065		-999

		1890		-1.411		-999

		1891		0.245		-999

		1892		-0.122		-999

		1893		-1.233		-999

		1894		-1.018		-999

		1895		0.545		-0.533

		1896		-1.402		-2.071

		1897		-0.797		-0.54

		1898		-1.18		-0.347

		1899		-0.426		-1.014

		1900		1.038		-0.439

		1901		0.465		3.214

		1902		0.006		-1.551

		1903		1.551		0.2

		1904		-1.695		-1.322

		1905		-0.019		-0.503

		1906		-0.261		1.94

		1907		0.387		1.239

		1908		0.829		1.852

		1909		1.629		1.098

		1910		-1.149		1.277

		1911		-1.656		-3.905

		1912		1.061		0.265

		1913		-1.851		-0.589

		1914		-2.027		-2.28

		1915		-0.381		0.092

		1916		-0.937		0.88

		1917		0.466		0.755

		1918		-1.237		-0.503

		1919		0.85		1.189

		1920		-0.279		0.046

		1921		0.148		-0.169

		1922		2.058		2.487

		1923		0.272		-0.762

		1924		0.538		1.436

		1925		-1.857		-3.123

		1926		-1.888		-2.957

		1927		-1.709		-3.227

		1928		1.517		1.807

		1929		1.858		3.38

		1930		0.704		-2.061

		1931		-0.41		-1.118

		1932		-0.927		-0.558

		1933		-0.428		-2.378

		1934		0.328		-1.192

		1935		-0.968		-1.226

		1936		-0.23		0.383

		1937		-0.192		0.178

		1938		-0.553		1.037

		1939		-0.482		0.185

		1940		-1.15		-1.9

		1941		-1.371		0.029

		1942		-0.615		0.431

		1943		0.335		-0.309

		1944		-0.834		-0.523

		1945		-0.266		-0.263

		1946		1.178		-0.059

		1947		0.154		0.064

		1948		0.316		1.494

		1949		0.672		0.725

		1950		-1.82		-0.433

		1951		-0.649		-2.027

		1952		-0.525		-0.366

		1953		-0.559		-1.508

		1954		-1.424		-2.58

		1955		-1.822		-1.469

		1956		-1.074		-1.238

		1957		0.959		-0.354

		1958		1.033		1.988

		1959		1.069		1.394

		1960		0.435		1.197

		1961		0.633		2.238

		1962		0.852		-0.222

		1963		0.586		-0.682

		1964		-0.13		2.1

		1965		0.717		3.082

		1966		-0.212		0.237

		1967		-1.112		0.964

		1968		-0.7		-0.374

		1969		0.189		0.524

		1970		-0.872		-0.945

		1971		0.547		2.189

		1972		0.296		2.014

		1973		2.223		1.707

		1974		-0.296		0.223

		1975		1.302		2.465

		1976		0.774		0.701

		1977		-1.063		-2.109

		1978		0.52		0.389

		1979		-0.703		1.649

		1980		-999		-1.37

		1981		-999		-1.623

		1982		-999		1.236

		1983		-999		-1.339

		1984		-999		1.787

		1985		-999		0.605

		1986		-999		-4.104

		1987		-999		-1.766

		1988		-999		-1.538

		1989		-999		2.068

		1990		-999		-2.093

		1991		-999		1.189

		1992		-999		0.954

		1993		-999		-1.991

		1994		-999		0.449

		1995		-999		-0.448
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1998-2022

Historical Drought Events in South Carolina (post-1995) 

• Reduced crop yields, costs for new 
well drilling, inability of pastures to 
support livestock.

• Forestry lost $1.3 billion in timber to 
fires and Southern Pine Beetle 
infestation.

• Hydrologic systems became stressed, 
leading to many municipalities 
implementing voluntary or 
mandatory restrictions.

2007-2009
• Reduced crop yields and 

inability of pastures to 
support livestock.

• Lake levels were severely 
impacted, affecting water 
supply and recreation

• By January 2008, 191 water 
systems had enacted 
restrictions, with 45 systems 
having mandatory 
restrictions. 



2010-2012

Historical Drought Events in South Carolina (post-1995) 

• Mainly affected Savannah River  April 
and June 2012, Lake Thurmond had  
lowest inflows since 1954

• Declining hydrologic conditions 
affected shallow and deep 
groundwater aquifers. 

2015-2016
• Late summer entire state in 

drought 
• October 2016, Hurricane 

Matthew “busted” drought 
in Coastal Plain provided 
limited relief to  Upstate. 

• November 2016, the 
Pinnacle Mountain Fire 
burned more than 10,000 
acres. 



Oct 2015 Flood Aug 17, 2016

2016 Summer Precipitation

2016 Summer Temperature              



Oct 26, 2017

Aug 17, 2016 Oct 9, 2016Aug 17, 2016 Oct 9, 2016 Nov 2016



Drought Monitoring and Response in SC 

South Carolina Drought Response 
Program consists of legislation, regulations, and 
procedures that establish recommended and required 
response. 

The South Carolina Drought Response 
Act (2000) and the supporting regulations 
formally establish and describe the responsibilities of 
the South Carolina State Climatology Office and the 
South Carolina Drought Response Committee, the 
major drought decision-making entities in the State. 
 



Drought Monitoring and Response in SC 

Why: To carefully and closely monitor, conserve, and 
manage the State’s water resources in the best 
interest of all South Carolinians. 

Who: Drought Response Committee and 
Department of Natural Resources – State Climatology 
Office

Statewide members
• Forestry Commission
• Department of Agriculture
• Emergency Management 

Division
• Department of Health and 

Environmental Control
• Department of Natural 

Resources 

Local members (12 per DMA) 
• Water Utilities 
• Regional Council of Governments
• Power Generation Facilities
• Soil and Water Conservation 

Districts 
• Agriculture





Drought Monitoring and Response in SC 

How: The State uses multiple indicators and indices to monitor 
drought and determine drought severity levels. 
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SC Drought 
Response 

Act and 
Regulations

Incipient

• Drier than normal
• Soil moisture 

declines
• Water demand 

increases

Moderate

• Water levels 
decrease

• Crops and plants 
wither

• Irrigation increases

Severe

• Water levels 
continue to drop

• Number of wildfires 
increases

• Poor grazing and 
agricultural 
conditions

Extreme

• Widespread 
impacts to 
agriculture, forestry, 
water utilities, and 
water-dependent 
businesses

• SCDNR, SCO and DRC monitor conditions, share information, and make recommendations to manage drought. 
• State and federal agencies, water utilities, and reservoir managers monitor conditions.  

Water utilities review 
drought plans and 
ordinances.

• Water utilities implement drought plans and ordinances.
• DRC may recommend voluntary or mandatory water conservation.

As drought conditions and
impacts become more severe,

response actions increase accordingly.

State 
Emergency 
Operations 

Plan

• Water systems and citizens are without, or losing access to, water.
• Public safety, health, and welfare are threatened.
• The State Emergency Response Team (SERT) is activated to lead state-level response to the water 

shortage emergency.

• State agencies increase monitoring and communications. 
• Citizens may see local notices for burn bans, boat ramp closings, and water use 

restrictions. 
• The Governor may:
o request voluntary or mandatory water conservation.
o assist with managing impacts, including requesting disaster declarations by 

the US Dept. of Agriculture and activating the National Guard to assist with 
wildfire suppression.



SC Drought and Water Shortage Tabletop Exercise
September 2017 and 2019 – SC Emergency Operations Center

Organizations

Attendees80
40

2017

93
48

2019



Objectives of the  
Tabletop Exercise

1. Identify and understand the breaking points in the SC Drought Response Act, SC Drought Regulations, SC 
Emergency Response Plan Drought Annex, and local drought plans and procedures.

2. Improve awareness of local, state, and federal players in South Carolina’s drought response.

3. Identify key mission areas for Each State Emergency Support Function.

4. Collect ideas and strategies for future exercises.



Lack of information 
(water system 
interconnections, 
economic effects) that 
would be helpful for 
planning and 
mitigation 

Many agencies 
unaware of the 
drought response 
process and their 
role in, and 
responsibilities for, 
drought response

Lack of consistent 
messaging about 
drought conditions 
and water 
conservation, 
particularly across 
local communities

DRC vacancies

EMD and Governor’s
Office involved too
Late

Local plans need
updating Plans and 

Procedures Communications

Data and 
Information

Education 
and 

Awareness
Drought Monitor vs 
SC Drought Response 
Declaration

“Breaking
 Points”



The U.S. Drought Monitor (USDM)

A weekly product that maps 
drought severity and extent 
across the United States. 

The SC State Climatology 
Office takes the lead for 
providing state 
recommendations to the 
USDM process. 



United 
States 

Drought 
Monitor 

South 
Carolina 
Drought 

Response 
Committee

The U.S. Drought Monitor and the 
South Carolina Drought Response Committee

Normal
Incipient
Moderate
Severe

Extreme

USDM Map
10/15/2019

SC Drought 
Declaration 

Map by County 
(10/17/2019)



USDM SC 
DRC 

Comparing the USDM and SC DRC Apples 



USDM vs SC DRC Drought Indicators

Precipitation

Soil Moisture

Vegetation 
Health

Evaporation

Groundwater

Impacts & 
Condition 
Monitoring 
reports 

Surface Water

USDM Inputs USDM Map
10/15/2019

SC Drought 
Declaration 

Map by County 
(10/17/2019)

Other 
Indicators used 

for SC 

Palmer Drought 
Severity Index 
(PDSI)
Crop Moisture 
Index (CMI)
Standard 
Precipitation 
Index (SPI)
Keetch-Byram 
Drought Index 
(KBDI)

Average daily 
streamflow

Groundwater 
Levels

Normal Incipient Moderate
Severe Extreme



scdrought.com



6 Main Tabs:
• Conditions
• Resources
• Impacts
• Conditions
• Planning
• FAQ’s

Home Page





• Learn about drought
• Water Conservation Tips and infographics
• Drought Photos from the 2007, 2008, and 

2011 droughts
• Publications from both the SC SCO and 

Carolinas Integrated Sciences and 
Assessments (CISA)

• Other resources from CISA, National 
Drought Monitoring Center (NDMC), 
National Integrated Drought Information 
System (NIDIS), and National Centers for 
Environmental Information (NIDIS)

SC Drought 
Resources





Brand new 
planning  resource 
for water systems



Creating a Drought 
Planning Guide for 
Water Suppliers in 

South Carolina



The Drought Planning Guidebook

SCDNR|State Climatology
Office

What is it?:
A sister document to 
the model drought 
plan

Why use it?
Helps provide context 
for building a robust 
local drought 
response plan beyond 
a “fill in the blank” 
document.



Contents: 

- Checklist for Reviewing & Updating A Drought Plan 

- Overview of Best Practices

1. Why do We Need Another Drought Planning Guide? 

2. Drought as a Natural Hazard

3. Getting Started: Drought Planning Frameworks

4. Review, Update, and Approve the Plan

5. Information Gathering and Drought Risk Assessment

6. Drought Monitoring and Early Warning

7. The Operations of the Drought Response Plan 

8. Mitigation: Taking Current Steps to Reduce Future Impacts 

9. Concluding Remarks 

Case Studies

The Drought 
Planning Guidebook







Thank You! 
Questions?

• Contact:
• Mizzellh@dnr.sc.gov
• 803-734-9568
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