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Torrential Rains from Slow Moving Tropical Systems;

Is This the New Normal?
| : 2 Preliminary Rainfall Summary

: ‘h‘-' o0~ ® Widespread 3-8”, isolated
¢ 9-10”
o  Extreme rain rates of 2-3" per
hour along Philadelphia to
NYC corridor

Preliminary Storm Total
Observations

8.44" Newark, NJ (wettest day on record)
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’ 4.13” Baltimore-Washington (BWI)

; ‘ 3.95” Pittsburgh, PA
. Ida’s devastating rainfall — Sept 1-2, 2021
David R. Vallee g P
Hydrologist-in-Charge
NOAA/NWS Northeast River Forecast Center

Henri making landfall — August 22", 2021
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Northeast River Forecast Center Responsibilities

https://www.weather.gov/nerifc

Calibrate and implement a variety of hydrologic and
hydraulic models to provide:

= River flow and stage forecasts at 200 locations

= Guidance on the rainfall needed to produce Flash
Flooding

Ensemble streamflow predictions
Ice Jam and Dam Break support
Water Supply: forecasts

Partner with NOAA Line Offices to address issues
relating to Hazard Resiliency, Water Resource
Services, Ecosystem Health and Management,
and Climate Change

= Decision Support Services to regional partners

*The SpicketRiver floodSLalyrence, MA;
May 16, 2006(Photo:The Bagie THblUne)
— T . e 3 -

@™ Observed and Forecast River Conditions_ 45"
@ \ 3 -
il April 21,2019 - 1PM 3 ‘5

Site Time (EDT)
reated (3:31AM Sep 26, 2018) & Observed




The latest Science:
A warmmg planet and shrmkmg Arctlc Sea lce

1979-2019

1984

Sea Ice Age

0-1 1-2 2-3 3-4 4+
Years

. 1 : : > Perennial Sea Ice Area by Age
; 2 e 1984

finimum Arctic Sea lce Extent (millions of square km)
o ) |
i

1830 1935 1880 1885 2000 2005 200 2015 2020
ear

This graph shows the average area covered by sea ice during Loop of Seem r Summer Minimum ce Extent from 1984

September each year. Minimum sea ice extent has decreased 12% through 2016. Note the steady decrease in coverage. Reference:
per decade since 1979. Reference: Fourth National Climate Fourth National Climate Assessment.

Assessment https://nca2018.globalchange.gov/chapter/1/#fig-1-2 : .
NATIONAL WEATHER SERVICE http [Iwww.weather.gov/nerfc
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Is there a common theme to recent floods?

Composite loop of Atmospheric Water Vapor - 10/12/2018
B0 - - -

e TR 7 - 4 Several.
10 : ; ®  Slow moving weather systems — a
o ':'\ . v blocked up atmosphere

" A A 4 7 J ¥ | 1 W f i °

Multiple events in close succession
®  One big slow moving storm

® Results in saturated antecedent
conditions before the “main event”

COLCTCO=T

10
Each fed by a “tropical connection”

®  Plumes of deep moisture

20
3|:| .“ - - -
®  High moisture values are reaching our

0 latitude more frequently

50 ®  Storm tracks that impact the

Northeast are interacting with these
plumes more frequently

El:l =
180-170-160-150 -140-130 -120-110-200 -90 -80 -70 -60 -50 -40 -30 -20 -10

Longitude

£ “ % NATIONAL WEATHER SERVICE http://www.weather.gov/nerfc
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The Changing Climate

® Common themes across New England:

® Increasing annual precipitation

® Increasing frequency of heavy rains

®  Warming annual temperatures e

®  Wildly varying seasonal snowfalll “Road'and sidewdlk damage of

/Paich

® Shift in precipitation frequency
(50, 100 yr — 24 hr rain)

® For smaller (<800 sg mi) basins:

®  Trend toward increased flood magnitude
and/or frequency
®  Most pronounced where significant land ‘
use change and/or urbanization has = e
occurred Pawlak Park in Seymour — flooded fr’d’fhj’md?gjn eni
Photo: Donald Eng / Hearst ConnecticutMedi

NATIONAL WEATHER SERVICE httr.J://.www.weather.gov/nerfc .
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A Look at Connecticut Annual Temperature Trends

Connecticut Average Temperature

1930-2020 Trend
(+0_3°F /Decade)

53.0°F L7
Top 12 warmest years
S2.0°F all since 1990! R

S AR

\ ] ,
42 0°F —J"[ 1930-2020 Mean: 45.8°F " . Il

I ' \ J \f ‘e 2V
. , A \
oL = frlll/\ 8
#70°F 7 Coldest year in past 40 years — - 837

still warmer than the old average

46.0°F of the 1930s 7.8°C
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hitp:/lwww.ncdc.noaa.gov/cag
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A Look at Connecticut Annual Precipitation Trends

Connecticut Precipitation

1930-2020 Trend
(=046 in/Decade)

Top 5 wettest years are et oo
g . all since 1970 T >

524 e} room

;__:_: o f - | - _"'_ | - 1,397.00 mm
;_,, - ﬂ _- I i {"M | | \ | “.’N \ \\ _ll— 1,270.00 mm

=1

IU

i

— 1,043 e moorr

A4 930-2020 Mean: 47.48 in

— 1,006 00 moorr

—

.T'E'.'a-': 14 T T T T T T T T _f:.l:'l:' pialial
1930 1240 1050 1050 197 1DED 1200 e} 2010 2020

http://lwww.ncdc.noaa.gov/cag
4 ‘“"%E NATIONAL WEATHER SERVICE http://www.weather.gov/nerfc
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Intense Precipitation Trends

Frequency of 2 1 inch rainfall events Hartford, CT
1930 through 2020

“Lio18: New Rerordl2o days 1™ 1 Flash flood inducing rainfall
. ' ) | N » August 13", 2014 Long Island, NY:
| i <* NEIA EEEEAN ) 1.08 inches / 8 minutes
. . + 11 inches / 3 hours
§ ., [T, \ ! - 13.57 inches / 24 hours
- * ASER L \REEN JABNARNAR 8 il ¢ & 24 hr rafall >1 inch
; ; e awennEBYRRERNENEN = Linear (34 bt il >1inct) » September 25™, 2018 Westport, CT:
i ! Ho 5-7 inches / 3 hours
2 ¢ o ¢ o9 o0 * o
I nNENEEA i EEEMER » August 22"d, 2021 Manchester, CT:
4 T | | + 4-6 inches in 2-3 hours ~ Henri
_ _ _ » September 1%, 2021 New York City:
01930 1940 1950 1960 1970 1980 1990 2000 2010 2020 2030 3'15 InCheS In 1 hour - Ida
Year
http://lwww.ncdc.noaa.gov/cag

SR NATIONAL WEATHER SERVICE http://www.weather.gov/nerfc
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So Do Droughts Become A Thing of the Past?

Connecticut Palmer Drought Severmy Index (PD5I)
1930-2020 Trend

(=001 /Decade)

SELIN I R RTINS

No: but we see a tendency for droughts in
Connecticut to come on more quickly

o
h

10307 1950 1951 1070 1280 100 2000 2010 2021

hitp:/lwww.ncdec.noaa.gov/cag

: ‘“"f,a NATIONAL WEATHER SERVICE http://www.weather.gov/nerfc
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NOAAATLAS 14

- Much of the region has
seen a 1to nearly 2 inch
increase in the
24hr/100 yr storm! -
A T=l-a n-Ui C
= = S - - ] . . < * '.

b= |

s ‘ : ; ellow lines represent 24 hr 100 yr
a. . values from TP-40, 1961
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Percent Increase

The Riverine Response: Increased Flooding

Southern New England River Basin Flooding
Precent Increase Pre 1970 vs. Post 1970

HOPRL WODR1 WSTR1 Joyes 3 YTCC3 GTBM3 FLVC3 TENN6 GAYC3 STVC3

V

USACE Flood Control
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Lower Connecticut River Basin Flooding
Precent Increase Pre 1970 vs. Post 1970
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USACE/State Flood Control
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all overtaken by the Pawtuxet River - Warwick, Rlfat
am Wed [ay 3/31/10. Photo: RIANG

I NATIONAL WEATHER SERVICE
Protecting Lives and Property for 150 Years

canada Creek, November
9. Source: D. McGee, ce of the Governor

http://www.weather.gov/nerfc
Building a Weather-Ready Nation /14
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Precipitation Projections
https://crt-climate-explorer.nemac.org/

by 5-10% by the end of the by 15-30% by the end of the
century century

% Change
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Fitting our recent Tropical Cyclones into the pattern

* What's changed:
* Rapidly accelerating storms seem a bit less frequent

* Slower moving systems at our latitude always pose a
significant flood risk
* Increased frequency of very high moisture content (plumes)

* The Net Result:
* |ncreased risk for significant/catastrophic events!

http://www.weather.gov/nerfc
Building a Weather-Ready Nation /6
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Rapid Acceleration Northward — well they used

o accelerate

New England Hurricane of 1938 >50 mph
° Averag_e forward motion for storms Atlantic Hurricane of 1944 29 mph
impacting New England: 33 mph
: Carol — August 1954 35 mph
® The Great New England Hurricane el g i
of 1938 made the trip from Cape Edna — September 1954 46 mph
Hatteras, NC to Providence, Rl in 8 Diane - Audus 1955 -
| — AUgUS
hours! ° g
®  Forward speed at landfall was at Donna — September 1960 24 mph
least 51 mph and estimated as high -
as 60 mph Gloria — September 1985 45 mph
®  Watch out for those slower movers Bob — August 1991 32 mph
Y . .
These tend to be prolific rainfall Floyd — September 1999 30 mph
producers!
Irene — August 2011 20 mph

% NATIONAL WEATHER SERVICE http://mww.weather.gov/nerfc
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A different behavior over the past 10 years

Storm Forward
Motion

. Irene — August 2011 (10-16 inches 20 mph
. 13
Only thre_e S}/Stems were rapld eastern NY and western NE)
acceleratlng SyStem Andrea — June 2013 (3-5 inches) 35 mph
®  Average forward motion: 24 mph
° ) Arthur — July 2014 (5-8 inches — 24 mph
Seven produced heavy rains and southeast MA)
ﬂOOdmg Florence — 2018 (4-8 inches in CT) 15 mph
®  Six of these were considered slower _ _ _
movers which passed over or Isaias — 2020 (2-4 inches in NY) 40 mph
south/east of the region resulting in . .
torrential rainfall and flash flooding Elsa—2021 (5-7inches in CT) 31 mph
®  Most of the rainfall occurred in less Fred — 2021 (4-8 inches in central NY) 14 mph
than 24 hours _ .
° Henri — 2021 (5-9 inches southeast NY 10 mph

Several in less than 12 hours! and CT)

Ida — 2021 (5-9 inches southeast NY, CT, 25 mph
RI, and southeast MA)

% NATIONAL WEATHER SERVICE http://www.weather.gov/nerfc
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Heavy Rainfall Characteristics

®  Heaviest rainfall is almost always along or
left of track
®  Asubset of storms produced the

heaviest rains right along track (Carol
1954)

Some systems “changed phase” as they
turned and accelerated northeastward

®  Nearly ¥ of all our storms produced small
stream/river flooding in the region!

Average rainfall 6-8 inches

d Blockbuster rains with some slower
movers
®  Diane ‘1955 (15-20 inches)
®  Irene 2011 (10-16 inches)

.~.,._ Y I... . 8 ' : -
Radar loop of Tropical Storm Irene’s arrival
in New England

* NATIONAL WEATHER SERVICE http://mww.weather.gov/nerfc
y Building a Weather-Ready Nation /20
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Remnants of Hurricane Florence — September 25", 2018
100 yr events are more like 60 yr; 50 yr events more like 25-30 yr

YANTIC RIVER AT YANTIC N -
1 d Freopitation & Frintriz ma

Universal Time (UTC)
1Z 1Z 1Z 1z 1Z 9z
Sep 24 Sep 24 Sep 2s Sep 2s Sep 26 Sep 26 Sep 27 Sep 27 Sep 28 Sep 28 Sep 29
20 ™
19—[ atest ob ed value: 11.94 ft at 5:02 AM
18 | EBT 26 Sep 2015 Flood Siage Ia © ft
17 131
16 - : -11.5
1s - Record: 14 9| 101 |
: -8.7
-7.5 e N \
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Hi 35 & ; = A 3 | 5.0
f; TJaction: 7 5 r 3 - B 5(7) = i Mepcen,  S1de T e A 4.0
6 = 1.4 [ 7 30
s - - l-o0.9 4 b :
4 o -o.s % F 25
3 - —=— = u o3 0 e Meve
2 - 0.1 $ < 2.0
1 0.0 49 >
o . HMew A - % 15
T T T T T T T T T 4 v e ¥ =
Sam Spm Sam Spm Sam Spm Sam Spm Sam spm Sam PR 3 1.0
Mon Mon Tue Tue wed wed Thu Thu Fri Fri Sat ¥
Sep 24 Sep 24 Sep 25 Sep 25 Sep 26 Sep 26 Sep 27 Sep 27 Sep 28 Sep 28 Sep 29 75
Site Time (EDT) ; 50
Graph Created (5:31AM Sep 26, 2018) — — Observed —=— Forecast (issued 4:33AM Sep 26) =" et |
YTCC3(plotting HGIRG) "Gage 0" Datum: 94.46' | [Observations courtesy of US Geological Survey 25
0

Killingsworth, CT experienced 6.78 inches in ~ 12 hours 100 yr return
period or 1% Annual Exceedance Probability

Duration |Obs Approx ARI 1 2 5 10 25 50 100

1h 1.56|~5-yr 0.993 32 1.53 1.81 2.18 2.49 2.78

2h 2.95|V25-yr 1.31 1.58 2.01 2.37 2.86 3.24 3.63

3h 3.74|~50-yr 1.53 1.83 2.34 2.75 3.32 3.76 4.21

6h 4.95[>50-yr 1.95 2.34 2.98 3.51 4.24 4.8 S

12h 6.21{>50-yr 2.42 2.91 3.71 4.38 5.29 6
_ 24h 6.78|>25-yr 2.84 3.44 4.43 5.25 6.38 7.25 8.

NATIONAL WEATHER SERVICE http://mww.weather.gov/nerfc
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Remnants of Hurricane Ida
Repeat performance in and around Yantic...again

. YANTIC RIVER AT YANTIC
Northeast Flooding Universal Time (UTC)
2021-08-30 to 2021-08-05

\

Ending 8AM September 02, 20

Daily Precipitation S AN

17Z sz 17z 5z 17z sz 17z sz 17z sZ 17z
Aug30 Aug31 Aug31l Sep 1 Sep 1 Sep 2 Sep 2 Sep 3 Sep 3 Sep 4 Sep 4
18 L L L | i I I I L

7

P 17 | Latest observed value: 1,54 it at12:45 PM F13.1
,/ ~ 16 J| EDT 1 Sep 2021 Flood Stage i= 8 1t [i1s
- 15 - Record: 14.9' | 101
/ 1a 87
4 13 | 7.5
[N 12 63
- \)_(! 3 11 IMajer 1100 1 e L35 o
(‘,_.__?*I( W€ 10 _ L 3 [ | H 43 2
5 . || S s o e
Y =
A f ,ﬁ!ﬂ = 8 action f -\ 27 §
/ T R L2o0 &
~ - / 6 - [
e / ~ = Lose
b3 z a Fos
o # s Fos
LIRS 2 166t Fo1
T o . \
L a % %y 1] oo
m, B = o T T T T T T T T
- - ipm | 1am | 1pm | 1am 1gm | 1am | 1pm 1am  1pm | 1am 1pm
Thu

hY i
{ W Mon Tue Tue Wied Vied Thu Fri Fri Sat Sat
il AuG30 Aug3l Aug3l Sepl Sepl Sep2 Sep2 Sep3  Sep3  Sep4  Sepd
Site Time (EDT)
--- Graph Created {1:46PM Sep 1,2021) —»— Observed —=— Forecast {issued 10: 1

Northeast River Forecast Centé

YTCC3(plotting HGIRG) "Gage 0" Datumn: 95 55' | [Observations courtesy of US Geological Survey

ooing at WeTon Streéi,—Norwi\ch, CT, Sept 2, 2021. The swollen Yantic River at Yahtic Falls Heritage Park
Image: NBCConnecticut following Ida’s torrential rains. Photo: S. Elliot/The Day

NATIONAL WEATHER SERVICE http://mww.weather.gov/nerfc
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Practices that are working to mitigate losses due to
rains, flooding, and storm surge

o L " v - , =2
: JK“ 3 Mz- P sy Koy
2o RN g A R W 3FY

2 NATIONAL WEATHER SERVICE http://www.weather.gov/nerfc
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{? NATIONAL WEATHER SERVICE
Protecting Lives and Property for Over 150 Years

Toward The Implementation of Near Real-Time Forecast
Flood Inundation Mapping Services
in the Northeast United States

David R. Vallee Jason C. Elliott
Hydrologist-in-Charge Service Coordination Hydrologist
NOAA/NWS Northeast River Forecast Center NOAA/NWS Northeast River Forecast Center

14 LR SR 7 Y Flood Inundation Simulations based on
a4 - g8 (" e RFC and NWM Forecasts of 3/30/2010
- % h - 3 / -~ 2
& I { i 4 s 2

West Warwick
Wastewater Treatment.
[ ~Facility.

\ ‘ Waﬂick‘Mall :
a

Example of our new experimental flood inundation forecast service, based on NERFC and Example of our new experimental flood inundation forecast service, based on NERFC and
National Water Model streamflow forecasts for August 27t, 2011 National Water Model streamflow forecasts for March 30th, 2010
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Agency Priority Goal Action Plan

Mitigate Flood Impacts by Demonstrating Improved

Decision Support Services to Emergency Managers

Achievement Statement: By September 30, 2021, NOAA National Weather Service will
improve its flood related decision support services by expanding the demonstration of a
new flood inundation mapping capability to at least an additional 10% of the U.S.
continental population residing in flood-vulnerable freshwater basins.

Additional coverage includes population served with National Water Model hydrography
downstream from a subset of NWS official forecast locations throughout the continental

U.S., plus populations in the NWS Northeast River Forecast Center National Water Model
locations.

- Including two tabletop exercises:
v 1. Rhode Island - rerunning the late March 2010 Floods
v 2. New York — rerunning Tropical Storm Irene in the Schoharie Valley

4% NATIONAL WEATHER SERVICE http://weather.gov/nerfc

¥ Protecting Lives and Property for over 150 Years Building a Weather-Ready Nation // 25


https://www.commerce.gov/
http://www.noaa.gov/

Key Investment to Becoming a Water-Ready Nation:
The National Water Model & Efforts to Deliver Forecast Inundation Services!

2015-10-01 00:00:00 National
Water Model

Hourly Streamflow

100 cfs

1,000 cfs

10,000 cfs

100,000 cfs

> 1,000,000 cfs

RFC Forecasts

e T Pawtuxet River Valley — West Warwick/Warwick

2z 14z 2z 14z 2z 14z 2z 14z 2z 14z 2z 14z 2z l00d Inundation Simulations based on § = B —
Jan 24 Jan 24 Jan 25 Jan 25 Jan 26 Jan 26 Jan 27 Jan 27 Jan 28 Jan 28 Jan 29 Jan 29 Jan 30 RFC and NWM Forecasts of 3/30/2010 - e -
| | | | | L L | | | | 2 = .
18 EE E2n. HERE. DL aormyindia © Ope z 3 ol - L
F &

17 || Latest observed value: 9.43
26-Jan-2019. Flood Sta

16 -

West Warwick

15 Wastewater Treatment.

14 - = : - - 49 [ 7R
I Ak
__ 13 41 m 2
£ > 2 e D
En i = \ E > -
wn v @ 8
| . e * warwick Mall

S| _ | i: 2 =55 7 ‘ ‘

8

7 os
6 oS5
5 T T T T T T T T T T T 0.2
9pm  9am  9pm  9am  9pm  %am  9pm  %am  Spm  9am  S9pm  9am  9pm

wed  Thu Thu Fri Fri Sat Sat sun sun Mon Morn Tue Tue
Jan 23 Jan 24 Jan 24 Jan 25 Jan 25 Jan 26 Jan 26 Jan 27 Jan 27 Jan 28 Jan 28 Jan 29 Jan 29
Site Time (EST)
---- Graph Created (S:15PM Jan 26, 2019) —e— Observed —=— Forecast (issued 11:284M Jan 26)

CRAR1(plotting HGIRG) "Gage 0" Datum: 8' | [Observations courtesy of US Geological Survey,

NATIONAL WEATHER SERVICE http://weather.gov/nerfc
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Two Sources for Inundation Guidance: RFC Forecasts & the NWM

River Forecast Center based FIM (RFC FIM) National Water Model FIM (NWM FIM)
* NERFC AHPS forecast points ‘ e Population
Reaches downstream from AHPS forecast points « © 0-10K
Population 10580K
7?0_12;( 50 - 100K
Il 50 100K I 100 - 200K
Il 100 - 200K I over 200K
B Over200Kk R leemasin 2 H G T N s g

0 50 100 200 iies” o Ft 0 50 100 200 Miles Vt
N Philadelphia [ mw | i bt et phiia
Total Population: 12,474,187 2017 Census Estimates Total Population: 15,271,484 2017 Census Estimates
Higher confidence — as it is based off our official forecasts Lower confidence — based off one of two weather model’s

rainfall forecast which may not represent our official forecast

*Population totals based on 2017 population (327M) in adjacent hydrologic areas, defined by Hydrologic Unit Code (HUC) 12 delineations. Tidal areas will not be included at this time.

NATIONAL WEATHER SERVICE http://weather.gov/nerfc

Protecting Lives and Property for over 150 years Building a Weather-Ready Nation // 27


https://www.commerce.gov/
http://www.noaa.gov/

An Example: In 2010 for the Pawtuxet Basin:
Cranston, Warwick, West Warwick

14.5 Evacuations are likely near the Pawtuxet river in Warwick and Cranston. Both homes and businesses will be impacted from
Pawtuxet River at Cranston, Rl (CRAR1) this flood event. Businesses and homes will be impacted on streets including but not limited to the following, in Warwick,
Forecast issued 03-30-2010 18:00:00 Pioneer Avenue, Bellows Street, Venturi Avenue and River Street. In Cranston, Wellington Avenue and Avery Road. In West
19 e 10,601 Warwick, Daisy Street, the lower ends of Canna, Begonia and Aster Streets, and portions of Providence Street to Route 2.
- = |
- -
- » - SgoL 12 Evacuations are likely near the Pawtuxet River in Warwick and Cranston. Both homes and businesses will be impacted from
17 o’ 7.601 this flood event. Businesses and homes will be impacted on streets including but not limited to the following, in Warwick,
s : e Pioneer Avenue, Bellows Street, Venturi Avenue, and River Street. In Cranston, Wellington Avenue and Avery Road. In West
-' - Warwick, Daisy Street, the lower ends of Canna, Begonia and Aster Streets, and portions of Providence Street to Route 2.
is ' s.401
1a 3 2.501 11.6 Homes and businesses are impacted in low lying sections of Warwick, West Warwick and Cranston. Affected roads in
5 Major 13.0 - - Cranston include Avery Road and Wellington Avenue. Affected roads in Warwick include Pioneer Avenue, River Street, Bellows
-g 3 : : 3.800 § Street and Venturi Avenue. In West Warwick, affected areas include Daisy Street and the lower ends of Canna, Begonia and
Fa2 > 3.200 & Aster Streets.
11 |Moderate 11.0 .." 15650
- 1 Structures and homes are impacted in low lying sections of Warwick. Affected areas include homes and businesses on
1o - 2.150 Wellington Avenue and Avery Road in Cranston, as well as Pioneer Avenue, Bellows Street, Venturi Avenue and a portion of
9 |Minor 9.0 ! River Street in Warwick.
1,710
s o
8 \_/. nm) 10 Fleoding will occur along Pioneer Avenue, Bellows Street and Venturi Avenue in Warwick. Some homes are impacted on Avery
7 1,050 Road and Wellington Avenue in Cranston.
& 790 . ) . . X
9.5  Parking lots and roads are flooded in low lying areas of Warwick and Cranston near the Pawtuxet River. Impacted roads
EPM SAM SPM SAM SPM SAM SPM EBAM SPM BSAM BPM S8AM i i i i i
03/27 0328 0328 0329 03729 03/30 0330 03731 03/31 O04/0) 0401 0402 include River Street, Pioneer Avenue, Bellows Street and Venturi Avenue in Warwick.
Time
= Olisarvad S F o et 9 Minor lowland flooding will occur along the river as it flows through Warwick and Cranston.

» County based generic flood warnings which provided timing
information but lacked any specifics on impacts

» Conference calls with the state & local communities where we
tried to leverage the FEMA Flood Insurance Rate Maps as our
Guide for potential impacts
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Leveraging the
outstanding work by the
USGS

USGS static inundation libraries and
their studies have informed the NWS
approach

Being used as validation of our
HAND method for inundation
production

National effort to integrate these
analyses where available into one
NOAA led integrated national
inundation projection (iFIM)

#£2% NATIONAL WEATHER SERVICE _ http:/iweather.gov/nerfc
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Prototype Forecast of Inundation

 Based off the Northeast River Forecast Center forecast at Yantic for Ida

* A picture really is worth a thousand words!

e NWCH

Depicts expected maximum inundation extent derived from the official RFC forecasts

routed through the National Water Model (v2.1) stream network downstream

of AHPS gauges (Replace & Route). Shown are areas expected to be inundated at some point

over the next S days. Inundation extents are derived using the Height Above the Nearest Drainage
method; stage heights are interpolated from routed discharges using synthetic rating curves,
interpolated stage heights are rounded up to the nearest foot, and corresponding pre-computed
inundationextent polygons are displayed.

AHPS Maximun Forecast
I vjor Fiooding

Ml oderate Fiooding

=5

Il winor Fiooding
[ near Fiooding
N coastal Fivt omission zone

M Replace and Route Maximum Flood Inundation - 2021-09-01 162
Google Satellite Hybrid

‘_.Gage
Location

.
L)

& X & 5
here are some known limitations such as those in flat areas along
the coastal boundary where modeling does not fully capture dynamic processes.
in addition, backwater effects are not fully captured across the modeling domain and in
particular away from major river systems. The Coastal Omission Zone (red buffer)
denotes those basins that may present such

NATIONAL WEATHER SERVICE

Image at left is the RFC
FIM from Ida on the Yantic
River (noon, September
1st, 2021) -- note the
inundation extent

YANTIC RIVER AT YANTIC
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Prototype Forecast of Inundation

How accurate were the forecasts
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Latest observed value: 5.83 ft at 12:45 PM
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River ended up ~% foot higher than
forecast

Maps look a little overdone, at least
based on this picture, but not too bad!
The hair salon across the parking lot
from Domino’s had water inside it

iallantyne / Norwich Bulletin
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Our immediate challenges and pathway forward...

>

The techniques for producing FIM
forecasts and analyses continue to
evolve

More robust validation is required to
continue to build confidence in these
services

Significant training effort required for
both NWS forecasters & our partners

Over the next year we will be
developing a Concept of Operations
for the delivery of services

Continuing to expand our evaluation
of these new services and the tools to

do so
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Torrential Rains from Slow Moving Tropical Systems;

Is This the New Normal?

20 - Preliminary Rainfall Summary
- ‘h‘-‘- 1o~ ® Widespread 3-8” isolated
¢ . 9-10”
e Extreme rain rates of 2-3" per
hour along Philadelphia to
NYC corridor

Preliminary Storm Total
Observations

8.44" Newark, NJ (wettest day on record)

7.19” Central Park, NY (5th wettest day
on record)

6.64” Harrisburg, PA (3rd wettest day on
record)

5.60” Trenton, NJ (6th wettest day on
record)

4.73” Hartford, CT

9.50” New Bedford, MA

8.92” Staten Island, NY

4.13” Baltimore-Washington (BWI)

3.95” Pittsburgh, PA

Henri making landfall — August 22", 2021

. Ida’s devastating rainfall — Sept 1-2, 2021
David R. Vallee 9 )

Hydrologist-in-Charge
NOAA/NWS Northeast River Forecast Center
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