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Overview

• Introduction to floods and droughts in West Virginia
• Droughts

• Definition
• Drought management plans
• Problems with drought management plans
• Drought related resources

• Floods
• WV flood resources
• Identifying flood-prone areas
• FEMA floodplain mapping
• Flooding related resources



The Hydro-Illogical Cycle

Credit: National Drought Mitigation Center
From I.R. Tannehill, Drought: Its Causes and Effects, Princeton University Press, Princeton, New 
Jersey, 1947



Introduction

• West Virginia 
background
– Floods more of a 

problem that 
droughts in general

– But droughts can 
limit surface water 
supply and hurt 
agricultural 
communities



Introduction

Major floods and droughts in West Virginia, 1877-1988; source USGS



Drought

• Definition: “periods of time when natural or 
managed water systems do not provide enough 
water to meet established human and environmental 
uses because of natural shortfalls in precipitation or 
streamflow” (US CoE, 2005)

• Types of drought (WVDEP, 2006)
– Meteorological drought

– Hydrological drought

– Agricultural drought

– Socioeconomic drought



Developing drought management plans

• Steps in preparation 
• Obtaining public input and involvement 
• Defining goals and objectives
• Assessing water supply and demand 

conditions
• Defining drought indicators
• Identifying and assessing drought mitigation 

measures
• Developing a drought index and management 

strategy

(AWRA, 2002)



• Identify water supply sources

• Research previous drought conditions

• Determine safe yield of sources

• Assess community water demand
– Average and peak; Historic; User class; indoor vs outdoor; large users, 

projected demand, environmental demands

• Identify local conditions (laws, water conservation, etc.)

• Compare demand with availability

• Forecast potential deficit conditions

Assessing supply and demand

(AWRA, 2002)



Defining drought indicators

• Palmer index
– Based on soil moisture supply and demand

• Reservoir storage

• Streamflow conditions

• Groundwater levels

• Precipitation 

(AWRA, 2002)



Drought mitigation measures

• Public information and education

• Nonessential use restrictions

• Local regulations and ordinances

• Rationing schemes

• Large water user contingency plans 

• Pricing

(AWRA, 2002)



Implementing drought management plans

• Formal adoption of the plan

• Implement the plan through an aggressive 
public information and education program

• Develop administrative procedures to ensure 
uniform enforcement

• Need for Variances

(AWRA, 2002)



Problems with traditional drought plans

• “May not recognize newer uses of water

• Usually designed for the drought of record, without 
consideration of the rarity of that drought

• Often are not understood or endorsed by those who 
will suffer the impacts of the drought

• May not sufficiently address equity issues or 
economic differences in the use of water

• Are often triggered by indicators not related in a 
known way to impacts

• Documents rather than ways of behaving”

(USACoE, 1995)





http://www.ncdc.noaa.gov/oa/climate/research/2009/sep/st046dv00pcp200909.html



http://www.drought.gov/portal/server.pt/community/drought_gov/202



Floods

• WV Water Resources Protection Act includes 
identifying and mapping
– Historically flood-prone areas of the state

– Anthropogenic factors exacerbating flood 
conditions

– Areas in which high flows negatively affect 
beneficial uses

(WVDEP, 2006 )



Floods

• Key WV flood resources 
– The Flood Advisory Technical Taskforce Report

– WV Statewide Flood Protection Plan
• http://www.wvca.us/flood/

– State All-Hazards Plan

– FIRM Maps

– IFLOWS Warning System

(WVDEP, 2006 )

http://www.wvca.us/flood/�


Floods

• 4 approaches to identifying flood prone areas 
(WVDEP, 2006):
– Obtaining existing flood monitoring data (ex 

agencies that collect this type of data – NCDC and 
dept of homeland security)

– Obtaining indirect flood monitoring data (ex. 
Evaluate cost of flood damage)

– Streamflow analysis (limited applicability on 
ungaged streams/rivers)

– Simulate land & river characteristics likely

to contribute to flooding



FEMA Floodplain Mapping

http://msc.fema.gov/webapp/wcs/stores/servlet/CategoryDisplay?catalogId=10001&storeId=10001&categoryId=12001&langId=-1&userType=G&type=1
http://www.floodsmart.gov/floodsmart/pages/flooding_flood_risks/ffr_overview.jsp



Floods



http://waterwatch.usgs.gov/?m=real&r=wv&w=map
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