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NWS River Forecast Centers

Alaska-Pacific

The Middle Atlantic River Forecast Center
River Basins
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Hydrologic Model Input
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Precipitation over the past 24 Hours

1,467 Precipitation Gages

Current Hydrologic Day ... run at Mon Jan 25 15:26:03 GMT 2010
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Middle Atlantic RFC State College, PA: Current 1-Day Observed Precipitation
valid at 8/22/2010 1200 UTC - Created 8/22/10 17:44 UTC
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MPE = Mdltieﬁsor Precipitation Estimator
Radar and Gages info combined

Forecast Precipitation through next 48
hours

Basin average, 6 hourly resolution
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science for a changing world
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South Branch Raritan River at Stanton, NJ

Observed River Stages
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Canngnsville Reservoir
Capacity: 95.78 gallons
% of Capacity: 58.6

Pepacton Reservoir
Capacity: 140.28 gallons
% of Capacity: 77.1

Capacity: 34.98 gallons

Neversink Reservoir
% of Capacity: 73.9

e ——
Schoharie Reservoir
Capacity: 17.68 gallons
% of Capacity: 48.8

N 1

Ashokan Reservoir
Capacity: 122,98 gallons
% of Capacity: 71.7

_J Rondout Reservoir
Capacity: 49.6B gallons
% of Capacity: 96.2

8 z I
M Croton System t
Environmental Capacity: 91.68 gallons
Protection % of Capacity: 86.0
s -~

New York City
Water Supply System Reservoirs
August 20, 2010

Total Storage (% of Capacity)
Current: 74.7
Normal: 84.5
Consumption (billion gallons)
8/18/10 1.11
Average Precipitation (inches)
Actual Historical
June: 3.22 4.10
July 3.52 4.16
August: 1.21 3.98

www.nyc.gov/dep

US Army Corps
of Engineers ®

The Forecast Process
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River Basins

L
Stream gauge 2

©The COMET Program
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Components of Runoff Precipitation

Evaporation

Depression ‘r Transpiration
Infiltration storage \Y

4 : Surface ™
Percolation runoff

vy N X

Interflow
X Stream flow
w
Groundwater N

Baseflow o

@©Utah State University / The COMET Program

Rainfall - Runoff Model

[} ol L P My {

% '| Basic Soil Water and Runoff Terms | » APl - Continuous
i T Model

> Experience

- Calibrated

> Easy-to-

o Surface Runofi] understand & use

- Works well for our
rivers

©The COMET Program
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API-Continuous Model

> Accounts for seasonal relationship of
soil moisture conditions and surface
moisture conditions

- Computes incremental surface runoff
based on surface and overall soil-
moisture conditions

- Computes what portion of the precip
that does not become surface runoff
enters groundwater storage.

» Now that we know the runoff - we apply the
unit hydrograph to compute the flow at the
basin outlet.

9/30/2010
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Unit Hydrograph

Hydrograph resulting from 1 inch of runoff occurring uniformly over
space and time. Shape is affected by the slope of the basin.

Basin-Averaged Excess Precipitation

Basin top view Derived 6-Hour Unit Hydrograph
25 % excess : T Excess Precip.
M 75 % deep. —>
storage/baseflow.
e

Time (hr) —=

©The COMET Program

©The COMET Program

& Route the flow down the river

» K and Lag
> Attenuation and timing
- Determined through calibration
> Can be variable with different flows

Routed Flood Wave

Upstream
hydrograph

Downstream
hydrograph

Discharge

» Time ©The COMET Program

Time —3-
©The COMET Program
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River Model

- HARRISBG - SUSQUEHANNA RIVER

RBP1SU!

re |y Computer

1 Models

> Subdivide
basins into
smaller areas

> 6 hour time

steps
> Manual
’ adjustments by
=] T == .
moseor e Fol ks A— Ly- hydrologists
undo lime series c?mngu| | | | | I—

Flow gets converted to a stage

Rating Curve

= Rating Curve

Flow or -’
Discharge K//‘ ‘

{ata) science for a changing world

Stage (ft)

% Measurement of stream stage and flow
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Our River Forecast Responsibility

» 7 days a week
including holidays

» 6am to 11pm, 24
hours during
flooding

» 64 Daily Forecast
Points

» 103 Flood-only
Forecast Points

» 42 Points are 72
hour forecasts

» Remainder are 48 oue

hour forecasts ' N

¢  Daily Forecast Points (64)
@ Flood Only Forecast Points (103)

Staffing, shift work

» 4 daytime shifts
- 1 Hydrometeorologist
- 3 Hydrologists
- Delaware, Raritan, Passaic
- Susquehanna
- Potomac, Rappahannock

> 1 evening shift
> Flexibility in floods

9/30/2010
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Typical Day

» 6am to 8am - Hydrometeorologist Function
> Past and future precipitation data gathering

> Quality Control of precip, RADAR and Multisensor
Precipitation Data

> Quality Control of temperature data in winter

> Formatting of precipitation & temperature input for river
model

» 8am -Three Hydrologists Begin River
Forecasting
> Briefing
> Quality control of streamgage data
> Run river model
- Make manual adjustments to model
Coordination with Weather Offices
> Issue forecasts (around 10am)
Monitor and update forecasts as needed

o

o
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The Hydrologist’s Role:
Accounting for areas where the model
assumptions are not met.

occur uniformly over
space and/or time

» Forecasting
Precipitation

Rainfall accumulation
Low High

» Precipitation does not Non-Uniform vs, Uniform Precipiation Coverage

©The COMET Program
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forecast

Most
common
cause of
inaccuracies

National Weather Service Forecast O

Binghamton, NY

N Organization

From the River Forecast
Center to our Weather
Forecast Offices

. Predkton Sence
RS
AHPS

National Weather Service Forecast ©

N/ Philadelphia/Mount Holly

Home Site Map News

ForecastsLevels Reseaich

Local Hydrology Information

« Hysrology -The scientic shudy

Westher warmings, asasones

T
i York and

Service Area or HSA

Current Hazards Hydrology - River, Rainfall, Snow and Ice Data

Weather Briefiny
el Observations and Cument Condtions | River ice Reports | Guidance
ardoae Drought information | Miscellaneous Links

Weather Outlook

Convactive £ Middle Atlantic River Forecast Center [~ |
[ . S

Winter Weather

Tropical Weather Observations and Current Conditions
Current Conditions
Ot Rainfall and River Reports
Satellite Images
Rivers & Lakes « River Stalements and Warnings (including previous versions)
AHPS
o Delaware River Basin and Delmarva
Radar Imagery « Passaic and Rantan Basins and Coastal New Jersey
Mt Holly Radar
» Cocorahs Precipitation Summary

Nationwide

et Forecasts Streamflow
Activity Planner

Local Forecasts B o

Aviation

Marine « Pennsyhania

Fire Weather

Air Quality

Model Guidance

« Maryland and Delaware

HADS (alternate site for Streamflow|
Hydrology

River, Rainfall, » New Jersey
+ Unadila Rver Snow and I
R — rowandce [
Maryland
Delaware

+ Cnondaga Cree

River Foracast

9/30/2010
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To AHPS

| Oceanic and Atmospheric Administratios

National Weather Service

4483 Toual Gauges
31 Locations in Flood

Want to learn more?

» Fact Sheets

» Free online learning modules
http://www.meted.ucar

9/30/2010
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The Future in River Forecasting

Providing more than 1 stage at 1 point at 1 time

9/30/2010
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* Distributed Models

* Community Hydrologic Prediction
System

* Soil Moisture Estimates & Forecasts
* Estuary Water Level Forecasts

o
ELCIRC Model with Hurricane Isabel Hindcasts
Infrastructure Grid in Chesapeake Bay

Surface Runoff (mm)
0.01-1

Surface Runoff: s
April 3, 1998 10:00 - 11:00 a.m.

i
Inundation Depth Contours
at Peak Flooding
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»

http://weather.gov/marfc

Flood Outlooks

Flood Climatology
Water Supply
Precipitation

Flash Flood Guidance
Expansion into Water
Resources

Customer Advisory
Board

National Weather Service

Middle Atlantic

River Forecast Center g
News Organization
Serving the Middle Atlantic region since 1937.
For your information...

& New: Gridded Flash Flood Guidance (8/17/2009) - Flash flood guidance values for the 1.3, and
6 hour available in a grig wilh values computed on a 4km by 4km

grid. Finer scale variations due to terrain, urbanized areas, and uneven rainfall pattems are
taken info account Please fake a look.

24 Hour Observed 48 Hour Forecasted

ST A Precipitation Precipitation
Concitions Ending8AM, 107 | Ending8 AW, 109

CURRENT RIVER OBSERVATIONS

Flood Frequency Moderate
Whatis Hydrology? | Flooding
es

De;-‘anmes from Low Flow
average < 50% Avg.
Current Radar

Climate
Outreach Toolkit

Thanks to:

Cooperative Program for Operational Meleorology, Education and Training

http://www.

for many of the graphics.

meted.ucar.edu
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patricia.wnek@noaa.gov
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