
focus area: water & climate
weather vs. climate
Climate is long-term average weather conditions (seasonal to millennial periods) that are 
characteristic of a region like the Carolina coast, Piedmont or mountains. Climatology is the study 
of climate and includes historical and projected climate characteristics, ranges of natural variations in 
climate and long-term climate change.

how does climate impact water resources in the Carolinas?
Climate influences water resources in the Carolinas in many different ways. Below are just a few 
examples: 

 » Temperature
 › Evaporation rates
 › Surface water temperatures

 » Precipitation
 › Surface water levels
 › Changes in salinity in coastal 

waterways
 » Extreme Events

 › Flooding
 › Drought
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The Carolinas Integrated Sciences 
& Assessments (CISA) is 1 of 11 
NOAA-funded Regional Integrated 
Sciences & Assessments teams. 
CISA works in North Carolina 
and South Carolina to integrate 
climate science into decision-making 
processes and improve society’s 
ability to respond to climatic events 
and stresses. 

cisa connects climate 
science and water 
resources decision 
making through

 » Applied research to produce 
relevant climate information

 » Assessments of climate impacts 
and adaptation strategies

 » Processes to support and inform 
community planning

 » Fostering climate networks and 
climate communities of practice

decision-relevant 
science
CISA works with decision makers 
to identify information needs and 
questions about climate impacts 
on water supply and quality in the 
Carolinas. CISA uses historical 
climate and hydrological data, 
watershed models, and global and 
downscaled climate models as 
our “tools of the trade” to respond 
to these requests. Questions or 
information needs that require new 
or innovative analyses of existing 
data inspire the development 
of new approaches and tools to 
integrate climate and hydrological 
information.
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Many important sectors of our economy rely on water resources and are affected by climate variability 
and change such as:

 » Agriculture (e.g. decreased crop yields due to precipitation or temperature extremes during 
critical growing periods)

 » Energy production (e.g. increased water usage for energy production during warmer periods)
 » Fisheries (e.g. changes in surface water temperatures or salinity levels can affect fish migration 
and reproduction)

 » Forestry (e.g. fire risks during warm, dry periods)
 » Public health (e.g. impacts to drinking water supplies)
 » Recreation and tourism (e.g. warm temperatures are a draw for boaters and beach-goers)
 » Water and wastewater utilities and infrastructure (e.g. flooding during heavy rainfall, salinity 
intrusion caused by low flows during drought)

cisa’s water and climate resources
CISA develops resources to demonstrate the significance of water in the Carolinas and provide the 
region with information about water and climate interactions and impacts.

Water and climate videos: CISA has produced 
a series of video interviews with water resource 
managers and users throughout South Carolina. The 
series showcases the role of climate and water in 
the lives of local citizens working in conservation, 
business and management. The documentary-style 
videos also define abstract concepts such as drought 
and climate variability through interviewees’ easy 
to understand, on-the-job observations. Access the 
videos at: www.cisa.sc.edu/videos.html.

Hydroclimate extremes atlas: In order to meet decision maker needs for an improved baseline 
understanding and information about drought and normal precipitation in the Carolinas, CISA is 
producing an atlas of hydroclimate extremes for the Carolinas. This tool, developed with support 
from the National Integrated Drought Information System (NIDIS), will provide information such 
as the average frequency of drought events, conditions necessary to support drought recovery, and 
rates of groundwater and aquifer recharge following a drought.
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connect with cisa
CISA publishes a quarterly 
newsletter, the Carolinas Climate 
Connection, and manages the 
Carolinas Climate Listserv in order 
to share the lastest climate-related 
news and events.
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connecting climate and watershed models
CISA works to develop regional scale climate information and incorporate it into watershed-scale 
hydrologic models. Integrating climate information into watershed models improves understanding of the 
intricate relationship between the two. This integration process involves multiple stages of data processing 
and considerations of many aspects of model capability, with respect to both climate and watershed 
models. CISA researchers have conducted several studies to assess best practices in this process. 

Assessing climate models for use in the Carolinas: This study evaluated how well downscaled regional 
climate models simulate historical temperature and precipitation records for the Southeast US and 
identified factors that lead to differences between different downscaled models. Researchers also 
compared the outputs of these downscaled models to output from global climate models to determine 
if downscaling does, in fact, produce better information at a more decision-relevant scale.

Water and natural resources management: CISA team members developed a watershed model to 
assess the potential impacts of climate change on the Congaree and Wateree river discharge. This model 
was coupled with a flood inundation model to evaluate corresponding effects on floodplain connectivity 
and habitat quality at Congaree National Park.

climate information to support water resources management
CISA team members produce tailored climate information, tools and resources to meet the specific needs 
of our stakeholders. 

Saltwater intrusion: CISA team members 
developed a tool to provide information about 
current and future salinity intrusion. The tool can 
be used to examine the frequency and duration of 
saltwater intrusion events and associated impacts 
on industry, water and sewer districts, and resource 
management. 
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Climate change and long-term water supply reliability: 
In this project, team members will conduct an analysis 
of the raw water supply of a North Carolina utility to 
determine its vulnerability to changing climatic conditions. 
In collaboration with utility representatives, they will utilize 
this information to assess how the water supply might 
change in the future. This project is expected to facilitate the 
consideration of climate change in the utility’s existing long-
range planning approach.Photo Credit: Chandler Green

Linking climate model outputs to hydrologic model inputs: 
Many hydrologic models require meteorological inputs, especially 
precipitation, at an hourly interval. However, climate model output 
is generally produced at a daily or monthly interval leading to a scale 
mismatch in the data. CISA researchers compared different methods 
of converting the daily data to hourly data to determine which 
methods create inputs best suited for hydrologic models. 
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Assessing climate model simulation of heavy rainfall events: In 
order to better understand potential change in precipitation extremes, 
team members evaluated the ability of downscaled regional climate 
models to reproduce the intensity, duration and frequency of heavy 
rainfall events as well as projected changes in these events at a 
regional scale across the United States.

Coastal water infrastructure vulnerability: This 
project assessed the potential vulnerability of 
municipal water and wastewater infrastructure to 
coastal hazards. Water infrastructure locations were 
mapped in relation to potential sea level rise, storm 
surge and riverine flooding risks for three North 
Carolina communities. 

Low impact design (LID): CISA provided information on observed and anticipated changes to the 
coastal climate, specifically in regards to changes in heavy rainfall events that influence LID site design. 
This information was used to integrate climate change into a final guidance document. 


