Response Planning for

Drought and Flood Events

Photo courtesy of USDA-NRCS

i

Sk’

West Virginia

Water Resources
Training Workshops

Presented by the Interstate Commission on the
Potomac River Basin

Sponsored by the West Virginia Department of
Environmental Protection

With funding from the American Reinvestment
& Recovery Act

¥
dep

whesl vinginka ceparirmant of envisonmeeniol prosection




Overview

T
e Introduction to floods and droughts in West Virginia

 Droughts
e Definition
* Drought management plans
* Problems with drought management plans
* Drought related resources

 Floods
WV flood resources
e |dentifying flood-prone areas
e FEMA floodplain mapping
* Flooding related resources
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Introduction

* West Virginia
background

— Floods more of a
problem that
droughts in general

— But droughts can
limit surface water
supply and hurt
agricultural
communities
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Introduction

Recmrence

Flood or Date Avea affected interval
drounght (fig. X} (vears)
Flood 1877-588 Potomac and Monongahela River basins. =50
Flood 1912 Big Sandy Creek and Tygart “alley River. 25 to =50
Flood 1915 Sreenbrier and Cheat Rivers =50
Drought 1929-32 Statewide =25
Flood 1932 Sauley, Greenbrier, and Tygart “alley Rivers. =50
Flood Mar. 9-22, 1935 | Potomac River basin and Cheat River. 25 to =100
Drought 1940-42 Regional drought =25
Flood 1949 Fotomac River basin =50
Flood June 25, 1950 Wiest Fork River, BMiddle Island Creek, and Little Kanawha River. 25 to =50
Drought 1952-54 Statewide 10 to =25
Flood bFar. B-19, 1963 | Tug Fork, Guyandotte, Big Sandy, Little Kanawha, Cheat, and Greenbrier River basins. 25 to 100
Drought 1953-70 Statewide =25
Flood Mar. ¥, 18967 Fanawha and Monongahela River basins. 25 to =50
Flood Feb. 26, 1972 Buffalo Creek LInknown
Flood Apr. -5 1977 Tug Fork and Guyandotte River. 25 to =100
Flood 1950 Lost and Little Grave Creeks =100
Flood 1954 Tug Fork and Guyandotte River. 25 to =50
Flood Mow. 4-5, 1935 Morth-central and eastern areas of State. 25 to =100
Drought 19537-58 Statewide Lnknown




Drought

.
e 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

|
e Steps in preparation

Obtaining public input and involvement
Defining goals and objectives

Assessing water supply and demand
conditions

Defining drought indicators

ldentifying and assessing drought mitigation
measures

Developing a drought index and management
strategy N

(AWRA, 2002)



Assessing supply and demand

|dentify 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

|dentify local conditions (laws, water conservation, etc.)
Compare demand with availability
Forecast potential deficit conditions

(AWRA, 2002)



Defining drought indicators

.
 Palmer index
— Based on soil moisture supply and demand

e Reservoir storage

e Streamflow conditions
e Groundwater levels

e Precipitation

(AWRA, 2002)



Drought mitigation measures

]
e Public information and education

 Nonessential use restrictions

e Local regulations and ordinances

e Rationing schemes

e Large water user contingency plans

* Pricing

(AWRA, 2002)



Implementing drought management plans

.
e Formal adoption of the plan

 Implement the plan through an aggressive
public information and education program

 Develop administrative procedures to ensure
uniform enforcement

e 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)



WaterWatch --'Current Walter Resources Conditions

Current Maps/ Graphs: Flood Watch: Drought Watch:= Recent/Historical Maps /Graph's:
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State information [i'l est wirginia [i]
Pl ought Watch — USGS Seate Information on Drought

Map of below normal 7-day average streamflow compared to
historical streamflow for the day of vear (West Virginia)

Sunday, February 28, 2040

=USGS

Click map to obtain more detailed drought information for the state
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Climate of Sep 2009

WEST VIRGINIA
Moisture & Drought Status

National Climatic Data Center, 5 October 2009

Statewide Precipitation Ranks for WEST VIRGINIA

2008-2009
Period Amount Rank
Sep 2009 3.14" G615 driest
1-month period - Reth rettest
AlUg-Sep 2009 6.00" 32™ driest
Z2-month period " aq.th wettest
Jul-Sep 2009 " 401" driest
Z-month period 11.03 -=th ettast
Jun-Sep 2009 " 42™ driest
dmonth period 15.27 Tt e ttast
hlay-Sep 2009 22 18" 2™ driest
S-month period : 34“" wettest
Apr-Sep 2009 " 217" driest
S-month period 26.23 35“" wettest
Mar-Sep 20093 " 72™ driest
F-month period 28.90 4415"' wettest
Feb-Sep 2009 " 491" driest
2-month period 30.46 &7 ettest
Jan-Sep 2009 25 11" g2 driest
S-month period - AN wettest
Dec-Sep 2003-09 10.75" a2t driest
10-month period - 27 e ttest
Mow-Sep 2008-09 " 21" driest
11-month period 43.74 347 wettest
Cct-Sep 2003-09 " 67" driest
1Z2-month pericod 45.25 43“" wettest
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WEST VIRGINIA Statewide Precipalalion

Woar

Masonal Clmatc Data Conter ¢ MESIHS rsadnis,

WEST VIRGINIA Stalewide £ Indax”

Jan 19988 o Sep 200

Masonal CEmatc Data Conley ¢ NES0S rsadsus,

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




National Integrated Drought Information System

U.S. Drought Portal

www.drought.gov
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Floods

]
e 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

.
e Key WV flood resources

— The Flood Advisory Technical Taskforce Report

— WV Statewide Flood Protection Plan

e http://www.wvca.us/flood/
— State All-Hazards Plan

— FIRM Maps
— IFLOWS Warning System

(WVDEP, 2006 )


http://www.wvca.us/flood/�

Floods

.
e 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
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http://msc.fema.gov/webapp/wcs/stores/serviet/CategoryDisplay?catalogld=10001&storeld=10001&categoryld=12001&langld=-1&userType=G&type=1
http://mww.floodsmart.gov/floodsmart/pages/flooding_flood_risks/ffr_overview.jsp
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¥2) WV Flood Hazard Determination Tool - Mozilla Firefox
hittp: /A, mapisy, govFloodT oolAviewer. hitm

WYV Flood Hazard Determin;

Faifmonty
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Uur.lr_lm‘_lr,lf_ Ha m’!r_lﬂ

Pa!fl_(e sburg — Clarkshurg - ;

:91, 10on Tool
Address Locator  Layers Help  about

FLOOD HAZARD TDOL: Click on an identified location
using the Flood Hazard Determination Tool Igl to

make an initial assessment of flood hazards.

DATA AVAILABILITY: ¥Yarious formats of flood hazard
data are available for 46 West ¥irginia counties (see
FEMA data status graphic).

FEMA Data Status [
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e || WWest Wirginia Wt | Water-Resources Regions | W |

WaterWatch —— Current water reseucrces conditiens

I LIap of real-tiine streamflow compared to lastorical _

streamflow for the day of the vear (West Virginia)
Google Nlaps version of tlhas map

ronday, Harch i, 2000 L0:3I0ET

= USGS

Choose 3 data reivieval opdion and s dent 3 1ocatiom onodheag
Dl;istofa]ldaﬁmu l::‘:'3"Si:ngles‘ba.’lil:m C}Hmertﬂaﬁm‘ns {:}I‘m]{ﬂ.uw

Explanation - Parcentile classes

<10 10-24 25-T5 | T&-80 =50

-
L bl B | | Amowe  Muchapeve Mg |Metrankad) o http://waterwatch.usgs.gov/?m=real&r=wv&w=map



References

.
e AWRA. 2002. Drought management handbook. Denver, CO. 121p.

e USACOE. 1995. National study of water management during drought:
the report to the U.S. Congress. IWR Report 94-NDS-12.

e WVDEP. 2006. Water resources protection act water use survey final
report. West Virginia Department of Environmental Protection.
Submitted to the Joint Committee on Government and Finance, West
Virginia Legislature.




	Response Planning for�Drought and Flood Events
	Overview
	The Hydro-Illogical Cycle
	Introduction
	Introduction
	Drought
	Developing drought management plans
	Assessing supply and demand
	Defining drought indicators
	Drought mitigation measures
	 Implementing drought management plans
	Problems with traditional drought plans
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Floods
	Floods
	Floods
	FEMA Floodplain Mapping
	Floods
	Slide Number 21
	References

