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What Is This Talk About?

What is WPC?

Focus on Excessive Rainfall Prediction and Products
- Excessive Rainfall Outlook and High Risks

- Mesoscale Precipitation Discussions 2z — ' -
- Probabilistic QPF 7z e ww e SRR

-
"i

Coordinated Messaging for Tropical Rainfall
- How it worked in Harvey
- What’s Planned in 2018

Evolving to a Fully Integrated Field Structure
- Partnerships with NHC, WFOs, RFCs
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WPC: A Unique National Resource

WPC is with every WFO, RFC
Every Day and Night...
Experiencing it All!
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WPC: A Unique National Resource

NOAA, NWS, NCEP Connections

|

A Stone’s Throw Away:

Satellite Liaison N
NESDIS Precipitation Desk
Senior Duty Meteorologist This decision to break directive and
Environmental Modeling Center deliver an emphatic forecast
e Hydrometeorological Testbed / FFalR message at three-day lead time was
o 1 % NOAA & NWS HQ coordinated from College Park to
ﬁéj{ B R Increased connectedness with the Field S eIl ) AT, VRS, B
R T (Integrated Field Structure) within the span of about ten
S o e : minutes which is absolutely
SN Heaoquallans SSecs remarkable. - Patrick Burke
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WPC: A Unique National Resource

Numerical Modeling Expertise

NCEP:

ECMWE:
CMC:
ESRL:
NSSL:
WPC:

National domain / frequent practice /
trend analysis...

WPC forecasters are strongly
calibrated to model strengths,
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WPC: A Unique National Resource

NOAA SECAR Webinar - Inland Flooding

Historical Context and Change

WPC has a nearly 60 year legacy of QPF
And over 30 years of Excessive Rainfall Outlooks

Days , 2, and

S

ECMWE ESAT

Hurricane Fran
September 4-8, 1996
1554 sites. -

‘Maximum: 16.00"
Big Meadows, VA

QPF Threat Scores (1”)
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Extreme Rainfall Prediction

, Processes and Products
Forecaster expertise...

. - ...result in probabilistically-based
.analyzed in context with a host of and verified extreme rainfall risk
atmospheric and hydrologic datasets... forecasts.

"

o~

...combined with ensembles
for a quantifiable, probabilistic approach...

R

Day 1 Excessive Rainfall Outlook

M

. Hi-res rain rates
Performed at each gridpoint
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WPC High Risks are a BIG DEAL

From 2014 to 2017. Includes flood, flash flood, heavy rain, and debris flow LSRs.

of ALL Flood-related Fatalities of ALL Flood-related Damages

31%
68%

6%

19%

Numbers become and , respectively, when including Hurricane Harvey
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WPC High Risk Locations, 2015-2017

Probability of being in a High ERO Contour

Inland flooding
threat from tropical
cyclones cannot be

stressed enough!

Did you know?
DOC has set a FY19
priority goal to
improve the skill of
extreme rainfall
prediction at 3-day
lead time.

Joaquin, Matthew, Cindy, Harvey, Irma
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Messaging the Details

From sophisticated users to the general public, WPC leverages probabilistic information to craft messages

Talking Points Coordinated and Amplified:

® NHC Key Messages
e Social Media

SH FLOODING POSSIBLE

SUSTAIN
MAY RESULT IN
SH FLOODING.

A FEW HOURS INTO

AT,
A%

L \ o
= ‘ m
cHRpW >
i >

2

@ of rainfall exceeding flash flood guidance
R the right of a line

HIGH: > 15% (

MDT: 10%-15% MRGL: 2%-5%

ATTENTION: Local rainfall amounts of 50 inches would exceed any previous

M N NN T ey N —
strophic flash flooding
d occur_with hourly rain

Es ug to 3" in the coastal
plain/1.5" in the
topography
= "

Texas rainfall record. The breadth and intensity of this rainfall are beyond
anything experienced before. Catastrophic flooding is now underway and
expected to continue for days.

Value added products for RFCs, WFOs
RAP3Z 650 MB WINDS 151003/1800f006
WO MPD w0sar and other meteorologically savvy users.

WPC MPD #0547
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Mesoscale Precipitation Discussions

* These discussions and accompanying graphics provide short term,
rapid updates on areas of greatest concern for flash flooding.

e WPC has issued MPDs since 2013.

RAPS2 PREGE WATER 1e0s1al0s00o On High Risk Days (‘15-"17)

MPDs preceded fatality flooding events/reports by an average of

1.00 a

aeta v W, 4 2
{{SEVERE, AND LOCALLY CATASTROP
FLASH FLOODING WILL CONTINUE
THROUGH MID-AFTERNOON
110

-" d SERONE AT
MPDs were in effect for of the flooding fatalities,
with the remaining events just outside MPDs in areas of lingering
flooding.
A— 7 K ¥ -
e of the MPDs for fatality events had some sort of
T wPCMPD poso1 enhanced wording (e.g., “significant flooding expected”).

NOAA SECAR Webinar - Inland Flooding May 22, 2018



Probabilistic QPF (PQPF)

* Best used as a point-based tool
o Storm unlikely to verify at given percentile
across the board

* Tropical rainfall amounts tend to verify closer to
worst case scenarios

10th Percentile
“At least this much”

Did you know?

5 WFOs will be leading
a test to integrate
PQPF into mainstream
rainfall messaging

50th Percentile
“Most Likely”

B

90th Percentile
“Worst Case”
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WPC’s Role in the Tropical Program

Collaborative track forecast - medium range
Rainfall expertise - including rainfall hazard within NHC public advisories

e Assume responsibility for inland depressions outside of Florida
e Service backup for Atlantic basin - ATCF workstation

Another set of eyes on hemispheric scale meteorology and the unique
ensemble-based datasets available to NCEP Centers
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An Example of Success: Hurricane Harvey

Harvey Timeline

How NWS and WPC forecast services evolved as the event unfolded and the flooding became increasingly dire...

Harvey dissipatas m—m—mm

Sat. Aug. 19 e Faras Harvey regenerlates 20” contour
into tropica added to TC
Desk Highlights depression )
the Threat: \‘ / SFF graphic
7-day QPF and '
discussion:
WPC & SR-ROC
il initiate forecast
P collaboration calls
models now Key Message:
produce a heavy Rainfall from
rain event in the Harvey may

cause
life-threatening
flooding.

vicinity of the
Texas coast.

4x daily collaboration w/SR-ROC/WFOs

BEFORE landfall, 11 am EDT

First-ever Day 3 | ”‘,_é;a" ‘Day 1 QPF ARI

“High” Risk includes potential 1% AEP
for Houston area.

Houston metro area

Collaborated ‘Catastrophic’
statement: RAINFALL OF
THIS MAGNITUDE WILL
CAUSE CATASTROPHIC
AND LIFE THREATENING
FLOODING.

Extensive briefing with FEMA & partners :
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What to Expect for 2018

Coordinated Messaging and Content Delivery

7 Key Messages for Hurricane Harvey
Advisory 18: 4:00 PM CDT Thu Aug 24, 2017

1: HarveY is expected to be a major hurricane at landfall,
bringing ife-threatenin%storm surge, rainfall, and wind
hazards to portions of the Texas coast. Preparations to
protect life and property should be completed by tonight,
as tropical-storm-force winds will first arrive in the
hurricane and storm surge warning areas on Friday.

® Hurricane  HARVEY Satellite | Buoys | Grids | Storm Archive

...MAJOR HURRICANE HARVEY APPROACHING THE TEXAS COAST...
HURRICANE AND TROPICAL STORM WARNINGS ISSUED FOR TEXAS

2. A Storm Surge Warning is in effect for much of the Texas
coast. Life-threatening storm surge flooding could reach
heights of 6 to 12 feet above ground level at the coast
between the north entrance of the Padre Island National
Seashore and Sargent. For a depiction of areas at risk, see
the Storm Surge Watch/Warning Graphic at hurricanes.gov.

Public Aviso Forecast Forecast Pronostico Wind Speed
Advisory Publico* Advisory Discussion Discusion® Probabilities
#28 not #28 #27 not #28

1100 PMEDT available 0300 UTC 500 PMEDT available 0300 UTC

3. Devastating and life-threatening floodin? is expected

across the middle and upper Texas coast from heavy rainfall

of 15 to 25 inches, with isolated amounts as high as 35 Tropical-Storm-Force Wind Speed Probabiltes (Preliminary)
inches, from Friday through next Wednesday. Please refer to e
products from your local National Weather Service office

and the NOAA Weather Prediction Center for more information

on the flooding hazard.

NWS Local US Watch/
Statements Warning
842 PMEDT 1100 PMEDT

- e b IE =
Wind Warning ) Warning Warnings and
Probabilities History Interactive N Static Images Surface Wind

.
_—l ]
Storm Surge olc Storm Surge
Inundation fatch/Warning

4. The Potential Storm Surge Flooding Map is available on
the NHC website. This product depicts a reasonable
worst-case scenario - the amount of inundation that has a
10 percent chance of being exceeded at each individual
location. This map best represents the flooding potential

in those locations within the watch and warning areas.

For more information go to hurricanes.gov

NOAA SECAR Webinar - Inland Flooding May 22, 2018



What to Expect for 2018

Coordinated Messaging and Content Delivery

7 Key Messages for Hurricane Harvey
Advisory 18: 4:00 PM CDT Thu Aug 24, 2017

1: HarveY is expected to be a major hurricane at landfall,
bringing ife-threatenin%storm surge, rainfall, and wind
hazards to portions of the Texas coast. Preparations to
protect life and property should be completed by tonight, R ) et

as tropical-storm-force winds will first arrive in the N ...MAJOR HURRICANE HARVEY APPROACHING THE TEXAS COAST...
hurricane and storm surge warning areas on Friday. & HURRICANE AND TROPICAL STORM WARNINGS ISSUED FOR TEXAS

® Hurricane  HARVEY Satellite | Buoys | Grids | Storm Archive

2. A Storm Surge Warning is in effect for much of the Texas ! v

ﬁgiasrg'tsl_g?-ér}roe?tze{]elggasgg;rg s%gﬁél?eovcgrgﬁﬁgIg(;:safh . il Public Aviso Forecast Forecast Pronostico Wind Speed
beta/een the north entrance of the Padre Island National ' Advisory Publico* Advisory Discussion Discusion® Probabilities
Seashore and Sargent. For a depiction of areas at risk, see > #28 not #28 W not LA
the Storm Surge Watch/Warning Graphic at hurricanes.gov. z . ol 1100 PMEDT available 0300 UTC 500 PMEDT available 0300 UTC

3. Devastating and life-threatening flooding is expected

across the middle and upper Texas coast ?rom heavy rainfall e — NWS Local US Watch/
of 15 to 25 inches, with isolated amounts as high as 35 Tropical-Storm-Force Wind Speed Probabilies (Proiminary) Statements Warning
inches, from Friday through next Wednesday. Please refer to —_— 842 PMEDT 1100 PMEDT
products from your local National Weather Service office ; g —

and the NOAA Weather Prediction Center for more information

on the flooding hazard.

4. The Potential Storm Surge Flooding Map is available on > . 3 E e " 0 Warninas/Cone ¥ i
the NHC website. This product depicts a reasonable Y « Wind , Warning Warnings and
worst-case scenario - the amount of inundation that has a
10 percent chance of being exceeded at each individual

location. This map best represents the flooding potential N ~ v | .

History gractive N Static Images Surface Wind

in those locations within the watch and warning areas.

s . — S
Storm Surge Storm Surge

- Inundation Watch/Warming - -
. . . : WPC QPF ER
For more information go to hurricanes.gov C QPF and ERO

Cross-center and cross-platform KEY MESSAGES are a
best practice!
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In Partnership with WFOs and RFCs

WFO/RFC

e WPC finds your input on local e \We are always available via chat or

) » |
antecedent hydrologic conditions Information Exchange phone as a resource!
valuable. We may ask in some

situations, but always feel free to reach ® Precip forecasting experience, developed

out! Crucial to successful over many years
predictions and
e Local experience and heuristics can be effective messaging! e Detailed knowledge of model strengths
helpful to us as we consider ERO & MPD and biases, particularly as it relates to
We all want to go from overall QPF and rainfall rates

THIS TO THIS

® Any local tools that could potentially be I' ﬁ e
useful? , oo

e Real-time monitoring of flash flood

o Local or regional models, perhaps threats on Metwatch desk, with ability to

i U drill down into localized high-impact
o Precip monitoring sites and events
networks
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Coordinated Messaging Saves Lives

TRACKING HARVEY * Forecasters ramped up official forecasts through time, resulting in
CATASTROPHIC

lOODlv% unprecedented forecasts for an unprecedented event.

m;:m * Used strong language (“catastrophic,” “beyond anything experienced
before”) and did so consistently from the national to regional to local levels.

7: ISAMET
277 :

e Enterprise amplified the message.

400N I.OUISl‘lCCElLINI g3

IRVEY

- (57 "
¢ TODAY | AT

. — [ O foede 08.28.17 ASTROP

R & V.Xf'fotrecaf Clen(er FULL PAGE OF COVERAGE, 8A & ,’;‘;nh ss doy I

L = ) 5 : ATASTR| ¥ 1€s oyt ¢ ,,] ’\ l()'(t llnusmn
4 ) . Bottom Line: The 7 day forecast rainfall i pld Peckers EXAS c ; .
iy < may
D> . 4 R ol
0] g o - -y -

totalsiofiafargeiaren’ |5 fo 23 inchia with : = , More flooding in forecast for Houston area; !odera\
isolated 35 inches possible

o Hurricans axve )
Medium to high confidence on placement and (o g e
amounts of rainfall at this point. This will be ) 4 A
a multi-day event after landfall - s y b —— ¢
F S0 3 4 - =

‘unprecedented’ 50 inches of rain
Rainfall intensity and amounts are crucial for

e
inland flooding during tropical events

The highest flood potential at this point is for
rivers across the Texas Coast

Reservoirs across the area are “relatively full”
for August, with flood control reservoirs
having storage available

Was brand-new Amtrak station in Tro

8242017 4:24 PM www.weathergov/wgrfc P
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What Was This Talk About?

Takeaways

WPC provides a wide range of forecast expertise
with an emphasis on precipitation forecasting.

Extreme precipitation and inland flooding are not
uncommon with TCs.

WPC and NHC are focused on coordinated messaging ;.

for tropical cyclone rainfall and inland flooding = .....:, - LA 0 B TOeh
|,’.'.‘A::'~' - ' . Tt ’AL ‘.__;;‘A. '.(_,‘
threats. e

In partnership with the NWS field, these coordinated 5-;::— 2
efforts can continue to save lives and move us closer '___...—— -
to the concept of a Weather-Ready Nation!
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What Was This Talk About?

Takeaways

WPC provides a wide range of forecast expertise
with an emphasis on precipitation forecasting.

Extreme precipitation and inland flooding are not
uncommon with TCs.

WPC and NHC are focused on coordinated messaging ;.

for tropical cyclone rainfall and inland flooding = .....:, - LA 0 B TOeh
|,’.'.‘A::'~' - ' . Tt ’AL ‘.__;;‘A. '.(_,‘
threats. e

In partnership with the NWS field, these coordinated §-£ 2
efforts can continue to save lives and move us closer ' <
to the concept of a Weather-Ready Nation! -

Thank youl!
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