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West Virginia Spring Conditions - El Nino weakens




West Virginia Past 30 Days - El Nino fades to La Nina

30 Day Precipitation (May 08, 2024 - Jun 06, 2024)
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West Virginia Past 30 Days - El Nino fades to La Nina

Hay 2024

Map of Continuously Monitored Groundwater Level Wells

Updates ity 3t T:00.m. UTC. st upcstec May 29,2024 2

Wells are colored by th
than; 2, greater than or equal to; Not ranked, site has less than 10 years of data as of the most recent month; M
circles that indicate a multi-well site. These wells will split apart, with leaders to the individual sites. See additional details.]
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Ohio Valley Monthly Outlooks - EI Nino fades to La Nina

Monthly Temperature Outlook &

Valid: June 2024
Issued: May 31, 2024

Monthly Precipitation Outlook &

Valid: June 2024
Issued: May 31, 2024
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Ohio Valley Summer Outlooks - EI Nino fades to La Nina

&2

Seasonal Temperature Outlook

Valid: Jun-Jul-Aug 2024
Issued: May 16, 2024
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Seasonal Precipitation Outlook

Valid: Jun-Jul-Aug 2024
Issued: May 16, 2024
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Updated NWS River Webpage National Water Prediction Service

Al Locations

National site:

https://water.noaa.gov

NWS Charleston site: : e .
https://water.noaa.qgov/wfo/rlx E e e

WV state page site:
https://water.noaa.gov/state/wv

Combines official NWS River Forecasts +
National Water Model simulations +
GIS layers/REST data
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https://preview.water.noaa.gov/wfo/iln
https://preview.water.noaa.gov/wfo/rlx
https://preview.water.noaa.gov/wfo/rlx
https://mail.google.com/mail/u/0/goog_1520717634
https://preview.water.noaa.gov/state/oh

Updated NWS River Webpage National Water Prediction Service
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Updated NWS River Webpage National Water Prediction Service

Legend

SN - River Gauge

> National Water Model
> Hazards
> Precipitation Estimate

Vv Administrative Boundaries

e Change the background layer

e Update display and table for area limited by boundary

e Turn layers on and off for Watches/warnings/etc, precip estimates, and NWM data

A
qm! 4 2 WP‘ OFFICE OF
‘—;5 ( ) PREDICTION



Updated NWS River Webpage National Water Prediction Service

e Observations (inner circle)
and Forecasts (outer square)
on same map

e Can turn each flood category
on/off (ie filter for only
moderate and major flooding
and only see those symbols
on the map

e In this example, flood
warnings (Hazards) are
turned on as well. Can click
on them to see the warning
product
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Updated NWS River Webpage National Water Prediction Service

v Precipitation Estimate
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Updated NWS River Webpage National Water Prediction Service

o] * X

e Pop-up Hydrograph

e Slider to move back and
forth in time

Stage (FT)

& Upstream gauge (ASHW2) Full Information > Downstream reach

unavailable
Latest observed value: 10.56 ft COa' River (WV) at Tornado
11:15 AM EDT 6-Jun-2024
Flood Stage is 25 ft NWSLI: TORW2, Reach ID: 6928060
OBSERVED FORECAST
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US Geological Survey - TORW?2 (plotting HGIRG) "Gage
Observations courtesy of U.S. Geological Survey Site Time (EDT) 0" Datum (NAVDS8): 569.77"
Graph Created: (12:04 PM EDT Jun 6 2024) - Forecast Issued (10:22 AM EDT Jun 6 2024)
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Scale to Flood Categories

(S4DM) mo4

OFFICE OF

'ATER
PREDICTION



Updated NWS River Webpage National Water Prediction Service

1 e e s e N =TT Latest observed value: 10.56 ft Coal River at Tornado —
COAL RIVER (WV) AT TORNADO B Wv) =
Universal Time (UTC) Flood Stage is 25 ft NWSLI: TORW2, Reach ID: 6928060
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Updated NWS River Webpage National Water Prediction Service

Flood Impacts ®

32 - Mgjor flooding all along the Coal River. Several homes and buildings are affected. Access to Meadowood Park and the area along the river in the park are flooded.

30 - Water floods golf course and homes along low sections of river. Roads flooded and closed throughout Tornado and surrounding areas.

29 - Bridge over Falls Creek on Coal River Road, located approximately 250 yards north of intersection with Smith Creek Road, floods.

SHOW MORE FLOOD IMPACTS

Gauge Location

Tornado
=

© D

©openstreetiicp [

Display TORW2 marker
Display FEMA's National Flood Hazard Layers

Gauge Info

Coordinates

RFC

State

WFO

County

Data Provider(s)

US Geological Survey

USGS

Recent Crests
25.31ft on 02-18-2023
30.79 ft on 03-02-2021
2173 ft on 02-12-2020
2238 ft on 12-22-2018
21.98 ft on 02-12-2018
SHOW ALL

38.3390, -81.8415

OHRFC

wv

RLX

Kanawha

USGS--Water Resources of the United States

03200500

Historic Crests
31.98 ft on 03-07-1967
30.89 ft on 12-31-1969
3079 ft on 03-02-2021
3061 ft on 04-16-2007
3014 ft on 03-13-1963
2965 ft on 12-09-1978
2957 ft on 01-26-1978
29.00 ft on 02-28-1962
28.98 ft on 11-20-2003
2845 ft on 03-05-2015
SHOW ALL

(P)- Preliminary values subject to further review
'~ Gauge datum changed during this year




Updated NWS River Webpage National Water Prediction Service

Vertical Datum Table

TYPE

Major Flooding

Moderate Flooding

Minor Flooding

Action

Latest Value

Gauge Zero

NAVD88

60177 ft

59677 ft

59477 ft

58977 ft

580.33 ft

56977 ft

Gauge Photos Photo 10f 4

Backwater Flooding of Smith
Creek Floods Several Low Spots
Along Smith Creek Rd. At 20-25".

Smith Creek Road floods at 20-25 feet

Backwater Flooding Of Smith
Creek Floods Portions Of
Forrell Rd. At 20.25'




Updated NWS River Webpage National Water Prediction Service

Weekly Chance of Exceeding Levels
About this graph |Stage v|

Weekly Chance of Exceeding River Stage on the Coal River at Tornado. WV (TORW2)
Forecast for the period 06/04/2024 - 09/02/2024
This Is an HEFS simulation based on the current conditions as of 05/28/2024

32.5 {Major: 32.0 FT

30.0¢

27.5 {Moderate: 27.0 FT

25,0 Minor: 25.0 FT
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Updated NWS River Webpage National Water Prediction Service

- More Mobile ready interface
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Updated NWS River Webpage National Water Prediction Service

NWPS is an API driven Web App for the /- -\
; ; ; ; Example

dissemination of integrated water
. . * Web App
information across the NWS

YUKON RIVER 98 N Yukon River at Eagle (YEAA2)

Core Partners, Third Party APIs and Web Apps can leverage

the NWPS API to integrate observations and forecast data into their
own decision support tools.

River Forecast - NWS
Flow Statistics - USGS

D Multiple Sources Integrated for
Web - D Decision Support Services
Server API

App

am am am am am am 12 am 12 am am 12 am 12 am 12 am
May 14 May16 Mayl8 May20 May22 May24 May26 May28 May30  Jjunl Jun 3 Jun 5
Int t] 4_, Observed Data - USGS
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Flood Inundation Mapping

N
/ [}

NEIGHBORHOOD LEVEL i
FLOOD INUNDATION MAPS: '

Transforming NWS Water
Prediction Across the U.S.

e Demand for event driven flood inundation e NWC (National Water Center) in

mapping (FIMs) coordination with RFCs (River Forecast
Centers) and WFOs (Weather Forecast
Offices) are coming together to meet that
need and deliver NWS FIM IDSS.

e Provide actionable information for
emergency and water resource
managers to prepare, mitigate and
respond to flood impacts.
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Current Sources of Flood Inundation Mapping

USACE

O

@)

@)

Primarily downstream of flood control projects

Based on specific releases, not tied to NWS flood
categories

Some are publicly available

USGS/Partner/NWS

@)

@)

@)

@)

Produced through NWS partnerships
Lengthy and strict process
Costly to develop

Very few across the country (none in WV)

Private

@)

Usually developed through contracts with local

municipalities

o Can be very costly
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NWS Flood Inundation Mapping (FIM) Overview

e Multi-year effort to provide near real-time analysis and forecast maps at a community level scale.

e FIM produced/developed at the NWS National Water Center (NWC)
o Local field offices assess accuracy, provide feedback
o Improvements/future developments continuing

e Provides Inundation extent, not depth

e Available through the National Water Prediction Service (NWPS)
o REST Services also available

e Currently Available for NWS Pittsburgh area
o NWS Charleston, Blacksburg, Sterling areas available by early October 2024
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Available Products by Oct 2024

STATIC DYNAMIC

Advanced Hydrologic Prediction
Service FIM Libraries (AHPS FIM)
< 1,000 river miles

Static maps at ~ 200 RFC
forecast locations. Maps derived
from engineering scale hydraulic
models.

NWS Flood Categorical HAND
FIM Libraries (CatFIM)

~ 20,000 river miles

Static maps at ~3,600 RFC
forecast locations. Maps derived
from 10-m Height Above Nearest
Drainage (HAND) solution.

River Forecast Center FIM

(RFC FIM)

~ 100k river miles

Dynamic maps downstream of
~ 3,600 RFC forecast locations.
Maps derived from RFC forecast
and 10-m Height Above Nearest
Drainage (HAND) solution.

National Water Model FIM
(NWM FIM)

~ 3.4M river miles

Dynamic maps along NHDPIus
reach locations. Maps derived
from NWM forecast and 10-m
Height Above Nearest Drainage
(HAND) solution.
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NWS RFC and NWM FIM - Dynamic

DYNAMIC ONLY - visible only when high water expected NWM = National Water Model
NWM Latest Analysis NWS RFC 5-Day NWM 18 hour and out to
Max Forecast 10-Day Max Forecast
A snapshot of the most recent NWM Based on 5-day NWS RFC forecasts Based on peak streamflow forecast
modeled flooding over next 18 hours or 3, 5, 10 days
_ _ Available only near/downstream of (model dependant)
Adjusted to Observations NWS River forecast points
Used for rivers and streams not
Generated only when/where the Generated when RFC forecast reaches covered by an RFC forecast
may be occurring Generated only where NWM
. Updates ~45 minutes of RFC forecast forecasts indicate flooding may occur.
Updates every ~55 minutes updates.
Updates with every 6 hours
No future rainfall - only radar/rain Future rainfall - 48 to 72 hour human
gage observed rain created rainfall forecast. Future rainfall raw output out to 18

hours or 3,5, 10 days (model
dependant)
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NWM Latest Analysis (dynamic)

WHITE RIVER AT DES ARC
Universal Time (UTC) —
2z 2z 2z 2z 2z 2z 2z 2z 2z 2z 2z 2z 2z Critical Infrastructure
Mar 3M r 4Mar SM SMa 7Mar BM r 9Mar lﬂ\'l 11M 17" 1343 14M 154 15M 17
34 188.0

| am Legend A X

324

NI5thIS tieus®
8

Leveed_Areas

£Eil ais i
Minor: 240" D

Action 0

47.6

m Spm 8om SDm 8pm va 8pm Bpm  Bpm épm 9Dm opm QDm 9pm 99
Thu Mon

NWM Analysis (Observed Flow) Inundation

Wed Thu Fr Mon
Mar 2 Mar ZM 4M SM BM 7M 8 Mar 9 Mar lUM llM IZ‘I 13Mar 14M lS“I 15 - o
ST (o Past 7 Days - Inundation Extent

Assimilates to USGS Gages and routes ' e e
downstream where available | TS Dey RO T et

5 Days - Inundation Extent

For other locations, uses radar/rain gage
“observed” rainfall to generate flows

NO future rain included

4) Run every hour Accuracy depends on the rain/river gage networks -

When to use...Water on the ground NOW, with 14 day the more scarce the data, the greater potential for
lookback period for post analysis accuracy issues
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RFC 5 Day Inundation Extent Forecast (dynamic)

|am Legend A X
WHITE RIVER AT DES ARC
Universal 1'Ime(UTC) Critical Inf
2 2 2w 2 2 2 2 =z ritical Infrastructure
Mar 3M 4M SM SMa 7M SM 9Mar 1W| 11M lzlla 1348 ]4M 194 15M 17
34 188.0 ‘ SCHOOLS
Latest obse :
33 -Mar. 524 ft - () Freevs
&) NURSING HOME
(p) rouce
() Hoseimals
&g COLLEGES
Leveed_Areas
BT ) - . D
Replaces NWM flow with NWS Forecast Flow e L e R PR R RFC'S Day ROR FIM Ve Extent
Mar 2 Mar 3 Mar 4 Mar SM BM 7M 8 Mar 9 Mar lUM llM 12'4 l]’l NMa 154 15 5D nundstion Extent
Site Time (CST) D)0 = MANICIRON et

- Graph Created (8:55PM Mar 6,2023) —— Observed —s— Forecast (issued 6:31PM Mar 6)

Represents the maximum flow over next 5 days

Includes 2-3 days of future rainfall

Available near/downstream of NWS forecast points
for Action-Stage or higher flow threshold category
forecasts

5) Latency ~45-75 min from RFC Forecast Issuance

When to Use...most likely the preferred FIM near official
NWS forecast points/USGS gage.
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NWM Inundation Extent Forecast (dynamic)

NWM FIM V4 Extent

5 Days - Medium Range

Utilizes the NWM Forecast Flows " e

Represents the maximum flow out to 10 days
(18 hr, 3, 5, and 10 day)

Includes out to 10 days of raw weather model
future rain (18 hr, 3, 5, and 10 day)

Updated every 6 hours

When to Use...areas with no nearby official NWS
forecast point/USGS gage.
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Some places where NWM FIM has performed well

Left Fork e Smaller rivers and streams, many of which are
ungaged.

e Your flood reports/images will be helpful in QC!

Ungaged FIM Review: February 12, 2024 Spencer
WV Left Fork

Person who was sleeping in the dugout of ball field
was swept away overnight and drowned.
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Some places where NWM FIM has performed well

February 12, 2024 Hamlin WV Mud river

" olleyAve Holley/Ave

\:j

|

PressieyiAve =
-

[J. 3.,

BridgeiAve

Virginia Ay,
.

-
s
|
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Gaged FIM Review: February 12, 2024 Hamlin WV Mud River at 13.6 feet

Flood Stage: 13 feet




Some places where NWM FIM has performed well

February 12, 2024 Hamlin WV Mud river

Lynn/ave

S

Gaged FIM Review: February 12, 2024 Hamlin WV Mud River at 13.6 feet
Flood Stage: 13 feet
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Some places where NWM FIM has performed well

February 12, 2024 Hamlin WV Mud river

Lynn/ave

-
-
hane

S yiuuAY /
18 »
S

Gaged FIM Review: February 12, 2024 Hamlin WV Mud River at 13.6 feet
Flood Stage: 13 feet
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Some places where NWM FIM has performed well

Wade Ohio River Drowning April 05, 2024

—— 18b436096¢d-layer-76
—— 18b438d7080-layer-78

[0 18b437321ed-layer-77

NWM Past 14-Day Max Inundation Extent Analysis
M Past 14 Days - Inundation Extent

Ssa

Person drove into this on Route 7, 7 miles upstream from
Willow Island Locks gage. Water was so deep officials used
underwater sonar to locate this person and their vehicle.

Willow Island Gaged FIM Review: April 5, 2024 Wade OH Ohio River at ~41.5 feet
Moderate Flood Stage: 41 feet

Existing Impact Statement: 37 feet - Ohio State Route 7, Township Road 443, and Township Road 19 at Newell Run and Lenards Landing
floods.
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Some places where NWI\/I FII\/I has performed SO SO

Gaged FIM Review: January 10, 2024 Macksburg Duck Creek at 13.8 feet
Flood Stage: 13 feet

OFFICE OF
PREDICTION




Some places where NWI\/I FII\/I has performed so so

un .

HE N T g E'EH'

»u
+
ﬂ
Q-

Gaged FIM Review: January 10, 2024 Macksburg Duck Creek at 13.8 feet
Flood Stage: 13 feet
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Some places where NWM FIM has performed so so

Gaged FIM Review: January 10, 2024 Whipple Duck Creek at 13 feet
Flood Stage: 13 feet
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Some places where NWM FIM has performed so so

Gaged FIM Review: January 10, 2024 Whipple Duck Creek at 13 feet
Flood Stage: 13 feet
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Some places where NWM FIM has struggled

e Mainstem Rivers - Muskingum
o Significant overestimation due to
locks note from recent event

o May need bathymetry to improve
performance
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Categorical FIM (CatFIM) - Static

Action : e Static flood extent area for official NWS flood
category thresholds [Action, Minor, Moderate, Major,
Record]
o  Only available ~5 miles upstream and
downstream of a forecast point

e When to use... For planning practices on ‘blue-sky’
days ahead of potential flood events

e Possible Use Examples:
Where are ‘go to’ places for resource staging?
Which bridges may be at risk of flooding?
Which evacuation routes are preferred?

Planning tool near existing NWS forecast points

& OWP OFFICE OF
% S PREDICTI()N



CatFIM E

xample - Weston West Fork River
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National Water Model,

ater Center, Advanced Hydrologic Prediction Service, Nation:
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Recent CatFIM Success - Montpelier, VT Major Flood
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Some places where CatFIM has struggled

e Mainstem Rivers - Monongahela,
Allegheny, and Ohio
o  Originally was overestimating
locations where there were
locks and other man-made
structures

Base HAND AEP Map FEMA NFHL
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Bathymetry-Informed Bathymetry-Informed HAND Pilot
HAND AEP Map Pittsburgh, PA

o Fix being implemented along
the Ohio River

FEMA Flood Hazard Zones

’ High Water

- & 1% Annual Chance Flood Hazard
) D 50% AEP Regulatory Floodway

- 20% AEP Special Floodway

Area of Undetermined Flood Hazard
B 10% AEP 0.2% Annual Chance Flood Hazard
. Future Conditions 1% Annual Chance Flood Hazard

M 4% AEP — ) ’
" Area with Reduced Risk Due to Levee
M 2% AEP /"4 Area with Risk Due to Levee
- 1% AEP ** The HAND AEP maps are produced using the NWM
retrospective analysis. Therefore, the NWM recurrence

al flows are likely different than the flows used by
i 5

interval flo i
FEMA in the production of the NFHL.
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FIM Use Before, During, and After a Flood Event

Forecasts & Data:

e NWS River
Forecasts

e Current Conditions
(Gage

e Probabilistic
forecasts

e High Water Marks
e Flood Photos/Videos

e River ensembles Observations) e Damage
(MMEFS & HEFS) e NWS River Forecasts Assessments
Day 4-7+ Post-Flood
Pre-Flood Pre-Flood

or “Blue Sky” Planning

e NWPS Partner e NWPS Partner FIM

e NWPS Partner FIM e NWPS Partner

Days 1-3 Flood

o CatFIM FIM e CatFIM FIM
e CatFIM e RFC FIM e CatFIM
e RFC FIM e NWM Latest e NWM Latest
e NWM 5-Day Analysis FIM Analysis FIM
FIM e NWM 5-Day FIM

Flood Inundation Maps (FIM): 42



NWS FIM Limitations and Caveats

e This first iteration only includes maps of the extent
of flooding

e Each service is based on one weather and water
forecast or model - no range of possible outcomes

e Levee areas are always masked, even if
overtopped

e Most bridges are not currently masked
e NOT regulatory/NOT related to FEMA maps
o  These are maps of observed and forecast
flooding produced on an event basis

e No account for backwater effects

e Does not depict inundation around lakes and
reservoirs

e  Of limited use for urban areas away from river
reaches




NWS FIM Future Developments/Improvements
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. HEC-RAS Model Status
RAS2FIM Domain A

HUC-8 processed by ras2fim

e Incorporating existing channel modeling N I S
from partner agencies (HEC-RAS) P models available
FIM 10% area

Bathymetry Data Wy el
e USACE source for Ohio, Allegheny, It
Kanawha, and Monongahela Rivers

Bridge Improvements
e Clipping based on approach elevation

Finer resolution DEM (select locations)
e [Effort to improve land model accuracy, but
still allow for timely updates
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HEC-RAS Derived FIM Capabilities

-
7]
<]

(&)
o

=
)
0
o
=g
o

=

Increasing Accuracy
Decreasing Availability

HAND
NormaW

Calibrated 2D

Models
(HEC-RAS 2D // LISFLOOD
/I InfoWorks // etc..)

Flood Insurance

Models
(HEC-RAS — 1D Typical)

Base Level

Engineering
(1D Typical // 2D Coming)
HEC-RAS

Height Above
Nearest Drainage
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FIM Development RAS2FIM

RAS2FIM | 4

create_shapes_from_hecras |

v

conflate_hecras_to_nwm

3A v v 3B
get_usgs_dem_from_shape clip_dem_from_shape
v
4

convert_tif_to_ras_hdf5

Dt

[ create_fim_rasters ----- | worker_fim_rastes
L

R—

6
[ simplify_fim_rasters

v

calculate_all_terrain_stats |

7




What about the other FIMs and Confidence?

< WIDESPREAD AVAILABILITY >
Lower Approximate
a National Water Model FIM
(based on NWM guidance)
o | _
8 Bridges Not National Water Model RFC FIM
o Mapped (based on RFC forecast)
©
4=
8 ..yet
@)
Bridges Accurately
Mapped
. Detailed/Location specific
Higher v ~ maps developed by
ore accurate
Preferred where USGS/U.S. Army Corps
available Limited Locations
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FIM Access - National FIM Viewer

Newark |

ol
Columbus  ~
{ )

§ — W Avce Nomal o1t -s5t)
Aboe Nomal (76 - s0m) |
~ — otonNomal (111 260) |
— Mo Bolow el 51 108)

https://viewer.weather.noaa.gov/water
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https://viewer.weather.noaa.gov/water

Questions / Comments

NWS Flood Inundation Mapping

“Putting Water on the Map”

Nick Webb
Senior Service Hydrologist/Meteorologist
nicholas.webb@noaa.gov

Action

]
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