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Overview of today's presentation



http://www.weather.gov/nerfc




Weather Forecast Offfices
New York/New England Service Areas



Forecast Services
On A Watershed Scale





http://www.erh.noaa.gov/nerfc/index.shtml

Our changing climate:






I've been a little busy these past 10 years!
Job Security in the face of changing flood behavior!!
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A warming planet and shrinking Arctic Sea ice

¥

\

A=

This graph shows the average area covered by sea Arctic sea ice concentration on the date of the 2016
ice during September each year. Minimum sea ice minimum extent, September 10, 2016. NOAA

extent has decreased 12% per decade since Climate.gov image based on NOAA and NASA satellite
1979. Data provided by the National Snow and Ice data from NSIDC.

Data Center.
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CT Valley to Merrimack Valley Eastern/Coastal Massachusetts
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Heat Cool

The number of degrees that a day's average
temperature is below 65°Fahrenheit (18° Celsius), the
temperature below which buildings need to be heated




Heat Cool

The number of degrees that a day's average
temperature is above 65° Fahrenheit and people start to
use air conditioning to cool their buildings




The index is computed by subtracting a base temperature of 50°F from the
average of the maximum and minimum temperatures for the day. Minimum
temperatures less than 50°F are set to 50, and maximum temperatures greater
than 86°F are set to 86. These substitutions indicate that no appreciable growth is
detected with temperatures lower than 50 or greater than 86.




CT Valley to Merrimack Valley Eastern/Coastal Massachusetts
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The Palmer Drought Severity Index (PDSI) uses readily available temperature and precipitation data to estimate relative dryness. It is
a standardized index that spans -10 (dry) to +10 (wet). It has been reasonably successful at quantifying long-term drought.

Central Coastal
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1960s Drought

2015-2017 Drought






EXCEPT




2017 Progressively DRY
Annual - 90-100% normal
6 Months - 80-90% normal
3 months - 50-80% normal
1 month - 25% normal

EXCEPT: Cape Cod




Climate Model Trends — CFSv2




Pattern Recognition --Teleconnections

— Affect Precip/Temp Can Have Implications on River Flow

El Nino Southern Oscillation (ENSO)

North Atlantic Oscillation (NAO)

Arctic Oscillation (AO)

East Pacific Oscillation (EPO)

Pacific North American Index (PNA)

SST Anomalies (SSTA) Pacific/Atlantic
Pacific Decadal Oscillation (PDO)

Atlantic Multi-Decadal Oscillation (AMO)
Quasi-Biennial Oscillation (QBO)
Southern Oscillation Index (SOI)
Madden-Julian Oscillation (MJO)
Stratospheric Trends and Temp Anomalies
Solar Trends — geomagnetic activity, solar flux, sunspots
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Pattern Persistence — Analog Years



ENSO Update — Weak La Nina to La Nada
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Do all Droughts end with a Flood?
Fact or Folklore




Nationally - increased flood events/losses

The trend in these disasters is clearly up and that
reflects more extreme weather events, including
more ‘big rain’ events that show up as flooding,
and also reflects where people live and how
valuable their assets are,” Deke Arndt, chief of the
climate monitoring branch of NOAA National

Climate Data Center 2017



https://www.ncdc.noaa.gov/
https://www.ncdc.noaa.gov/
https://www.ncdc.noaa.gov/
https://www.ncdc.noaa.gov/

Southern New England River Basin Normalized Number Data provided by

of Minor, Moderate, and Major Floods Prior to 1970
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Southern New England River Basin Normalized Number Data provided by
of Minor, Moderate, and Major Floods from 1970-2013
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Southern New England River Basin Normalized Data provided by
Number of Minor, Moderate, and Major Floods
Per Month Prior to 1970 (18 forecast locations)
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Southern New England River Basin Normalized Data provided by
Number of Minor, Moderate, and Major Floods
Per Month from 1970 - 2013 (18 forecast locations)
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Moving from Point Specific to Street Level Hydrologic Forecasting

New services to include the Hydrologic Ensemble Prediction
System & the new National Water Model




Prattsville

Experimenta
the Natior

Ready Nation



NWM-Based Street Level Hydrologic Prediction
Record Setting West Virginia Flood Event, June 23 2016

NWM Street-Level Forecast Streamflow (cfs)
e Thousands of homes damaged or :

destroyed, $111+ million in FEMA aid !

e NWM allows users to drill down from !U,

regional to local to street scale ; 2

§ lo

e Information complements hydrologic ; 8

guidance at existing forecast locations and § f 8

provides new insight at millions of hydro- Hydro-Blind location N - @
500 people trapped at Elkview mall 5

blind locations

http://www.water.noaa.gov/map



http://www.water.noaa.gov/map

What is the HEFS?

- = forcing unc. Ensemble Post-
Processor (EnsPost)

WPC/RFC _
forecasts ) ' » Correct flow bias

(1-5 days) « Add spread to
account for hydro.
model uncertainty

GEFS
forecasts Meteorological
(1-15 days) Ensemble Forecast

Processor (MEFP) Hydrologic Bias-corrected
models ensemble flow

« Correct forcing bias (CHPS) forecasts

« Merge in time
« Downscale (basin)

CFSv2
forecasts
(16-270 days)

Climatology NWS and

(271+ days) external user
(MEFP forcing also available to users) applications

National Oceanic and Atmospheric Administration’s

Nati | Weather Servi 55 Northeast River Forecast Center
ational Weather Service

Taunton, MA



Why use hydrologic ensemble forecasts?

Goal: improve NWS hydrologic services
Feature ESP (old service) HEFS (new service)
Forecast time | Weeks to seasons Hours to years, depending on
horizon the input forecasts
Input forecasts | Historical climate data (i.e. Short-, medium- and long-
(“forcing”) weather observations) with range weather forecasts

some variations between
RFCs
Uncertainty Climate-based. No accounting | Captures total uncertainty
modeling for hydrologic uncertainty or | and corrects for biases in
bias. Suitable for long-range forcing and flow at all forecast
forecasting only lead times
Products Limited number of graphical A wide array of data and user-
products (focused on long- tailored products are planned,
range) and verification including standard verification
National Oceanic and Atmospheric Administration’s Northeast River Forecast Center

. . 56
National Weather Service Taunton, MA



Short Range Ensemble Forecasts

Goal: better-informed water decisions

11.0 Observed
—— HEFS median
I} HEFS (25-75%)

a

Hudson, NY
8am EDT, Mar 11

Risk of flooding

0.0 | T HEFS (10-90%)
4 HEFS (5-95%)

70 MAJOR FLOOD

River stage (ft)

MODERATE FLOOD

5.0 MINOR FLOOD

The current (issue) time is 12Z on 11 March

At peak stage, HEFS says ~75%
chance of Minor Flood or above,
and ~25% chance of no flooding
/ At peak stage, HEFS says ~50%

chance of Minor Flood (25-75% of
HEFS spread in Minor Flood band)

3.0
Mar 09 Mar 11 Mar 13 Mar 15 Mar 17 Mar 19
Date
National Oceanic and Atmospheric Administration’s Northeast River Forecast Center
National Weather Service 57

Taunton, MA



Example of early application of HEFS

“Mission critical decision
to manage shutdown of
RBWT Tunnel based on

HEFS forecasts”

HEFS streamflow
forecasts are used to
optimize and validate

the NYC OST for
million/billion dollar

applications

“HEFS forecasts help
optimize rule curves
for seasonal storage
objectives in NYC
reservoirs”

(Cannonsville Reservoir Spillway)

National Oceanic and Atmospheric Administration’s
National Weather Service 59

Ashokan Reservoir

“HEFS forecasts critical to
protecting NYC drinking
water quality during high
turbidity events”

Risk to water availability from

Delaware Basin reservoirs

100

“HEFS forecasts used to determine
risks to conservation releases”

Northeast River Forecast Center
Taunton, MA
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