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River Forecast Center Responsibilities

. . 1 nd Forecast River Conditions 4%
Calibrate and implement a variety tv R

of hydrologic and hydraulic models
to provide:
River flow and stage forecasts at 180
locations
Guidance on the rainfall needed to
produce Flash Flooding
Ensemble streamflow predictions
Ice Jam and Dam Break support
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NEREFC Forecast Services
On A Watershed Scale

Requirements:

» Observed precipitation & temperatures
» Observed streamflows (USGS)

» Forecast temperatures and precipitation

* Drainage area =100 sq mi

Our models help us forecast:

» The volume of water in the river & that’s
converted to stage/elevation

» Time of the peak elevation & duration
* Soil moisture & Snow melt

* Unit hydrograph theory

* Reservoir Operations

» Hydraulics (HES-RAS) for complex river
systems
Tidal reaches

Combines tidal/storm surge with fresh water
runoff on 5 tidal rivers

Lake Champlain, Farmington River

Wood-Pawcatuck Watershed

: Coventry River and Stream Water Quality Status

Based on the 2010 assessments by Rl DEM and CT DEP
for aguatic life, recreation, and fish consumption




National Water Model : WRF-Hydro Modeling System

Forecasting for 2.7 million catchments across the nation!
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[ngredients for increased intense precipitation

* Several:
Slow moving weather systems - a blocked up atmosphere

One slow mover or multiple events in close succession
Results in saturated antecedent conditions before “main event”

Each fed by a “tropical connection”
Plumes of deep moisture carrying 5 to 7% more water vapor

Morphed composite: 2018-10-12 16:00:00 UTC
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A Look at Temperature and Precipitation Trends

http://www.ncdc.noaa.gov/cag
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But it is not just about intense rainfall
Antecedent soil moisture

Evapo- < .,<\. ~HPrecipitation

Conditions transpiration

F: Free water
e si‘s;gius Wy BEO T Tension water.
Basin size P

Small basins far more susceptible

Footprint of the causative
rainfall/runoff event

Direct runoff
Evapotranspiration
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One intense event or a
sequence of events

Seasonal considerations

- Heavy rain and snowmelt b4

Canopy Water
Tran spiration  Evaporation Turbulent Heat Flux to/from
Snowpack/Soi]/Plant Canopy

- Heavy rain prior to green up Precipiaton
Condensation
or after leaf-off

Flood control footprint

Nature of the way the rain
event moved across the basin

Gravitational Flow §58 :
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Number of Floods per Year by Flood Category ~USGS
for the Pawtuxet River at Cranston, Rl (106 mi?) S
g 1940 - 2019
floods (9 - 10.99 feet) over period of record: 36
Moderate floods (11.00 - 12.99 feet) over period of record: 12 Flood of record: 20.79 feet
Major floods (13 feet or more) over period of record: 6 on March 31. 2010.
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So what brought us to the tipping point in 20107

- A wet fall & early winter
- Sequence of 4 big rain events in 5 weeks: “Persistent Jetstream Pattern”
- Orientation of rainfall in each event hit the Pawtuxet and Pawcatuck Basins
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Small scale extremely intense event:

Coastal Connecticut — September 25t, 2018

Universal Time (UTC)
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Killingsworth, CT received 6.78 inches in ~ 12 hours
3hr ~ 50 yr event and the 6-12 hr ~ 75-100 yr event

Duration |Obs Approx ARI 1 2 5 10 25 50 100
1h 1.56/5-yr 0.993 12 153 181 219 249 278
2h 2.95[*254yr 131 158 201 237 28 34 163
3h 3.74/*50-yr 153 18 23 275 332 376 4l
6h 4,95[>50-yr 195 234 298 351 4 48 53
o children from vehicle SRS 12h 6.21[>50-yr 24 291 371 438 529
' i ane victim, fut no infuries were reports 24h 6.78[>25-yr 284 344 443 525 638 725 813
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AMS-based precipitation frequency estimates with 90% confidence intervals (in inches)1
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Number of Floods Per Year
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Southern New England River Basin Normalized Number  Dataprovided by
of Minor, Moderate, and Major Floods Prior to 1970
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Southern New England River Basin Normalized Number Dpfovided by
of Minor, Moderate, and Major Floods from 1970-2016
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Real-time forecast based Flood Inundation Mapping

For years partners via stakeholder
engagements have asked for FIM
services based on our forecasts

Experiences with Harvey, Florence
and the Midwest Floods illustrate
utility
Developed two approaches applying
the Height At Nearest Drainage
Method (HAND)

RFC forecast flows

NWM forecast flows

“Don'’t let perfection be the enemy of
good”

The journey will commence for New
York and New England in FY2o0!

Hurricane Florence
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