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Introduction

13 River Forecast
Centers

All RFCs use the Delft-
FEWS based
Community Hydrologic
Prediction System
(CHPS)

MMEFS: OHRFC,
NERFC, MARFC,
SERFC

288 OHRFC forecast
points




Precipitation Forecasting — Quantitative
Precipitation Forecast (QPF)

72-hr Forecast Areal-Avg Precipitation (HPC)
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Short Lead-time Ensemble
Hydrologic Forecasting

Goal: to generate short lead-time (Days 1 to 7)
probabilistic hydrologic forecasts — focused on flood
forecasting

Errors in predicting precipitation (in particular),
temperature, & other meteorological variables...
leads to hydrologic forecast uncertainty

The hydrologic forecast uncertainty must be
guantified and passed on to the public & decision
makers

Use NWP & hydrologic models to objectively
guantify forecast uncertainty
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History

® GENS — 2007, developed at NERFC by Rob Shedd
® GENS customized to run at OHRFC — Tom Adams (late 2007)
® Generalized & optimized at MARFC by Joe Ostrowski: MMEFS (2008)

® Cooperative project between the OHRFC, NERFC & MARFC, with
assistance from the NWS/National Centers for Environmental Prediction
(NCEP) and NWS/ERH

® Officially a NOAA/NWS/ER Experimental Product in 2010
® Beginning of review period by Customer Advisory Board
-~ ® SERFCjoined in 2010
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NWP model ensemble QEI‘IEI'E‘“DI'I
(NAEFS, SREF, GEFS)
(External — NOAA/NWS/NCEP)

l

Acquire NWP
model ensemble
precip & temp

grids

Rsync to NOAA/
NWS/ERH web farm

AWIPS Storage
(e.g., /data/fxalispaniocal)
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Meteorological Model-based
Ensemble Forecast System
(MMEFS)

Run ESP workflow
(CHPS-FEWS)

GraphGen statistical
analysis & graphics
generation
— supporting www HTML

AWIPS-2 Environmen




Nashville, TN GEFS

GEFS-based Stage Simulations Traces
Cumberland River at Nashville, TN (NAST1)
Analysis for the period 12/01/2011 18 UTC -12/02:2011 12 UTC
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Probability of Exceedance

NAEFS-based Stage Simulations Probability of Exceedance Plot
Elanchard River at Findlay, OH [FDYO1)
Analysis for the period 12/20/2013 00UTC -12/26/2013 12UTC
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Conveying Uncertainty

—— <<f——— 5% exceedance limit

—— 25% exceedance limit

Mean value
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ashville, TN GEFS

GEFS-based Stage Simulations Expected Value Plot
Cumberland River at Nashville, TN (NAST1)
Analysis for the period 12/01/2011 18 UTC -12/0%/2011 12 UTC
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Short lead-time probabilistic
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OHRFC 694 modeled
. Subbasins

~440,000 km? - 31 Major subbasins



Ensemble Streamflow
Prediction

Multiple streamflow scenarios from the NWP ensemble model
runs

Possible scenarios

Flow

Scenario 2




ESP Ensemble Traces

NAEFS-based Stage Simulations Traces
Kentucky River at Ravenna, KY (RAVK2)
Analysis for the period 11/14/2011 18 UTC-11/21/2011 12 UTC
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Frecipitation

Temperature (degF)

Precipitation

NAEFS-based Local Basin-average Precipitation Traces
Kentucky River at Ravenna, KY (RAVKZ)
Analysis for the period 11/14/2011 18 UTC-11/21/2011 12 UTC
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NAEFS-based Local Basin-average Temperature Traces
Kentucky River at Ravenna, KY (RAVKZ)
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NAEFS-based Stage Simulations Traces
Kentucky River at Ravenna, KY (RAVK2)
Analysis for the period 11/14/2011 18 UTC-11/21/2011 12 UTC
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NAEFS-based Basin-average Snow Water Equivalent Traces
Kentucky River at Ravenna, KY (RAVKZ)
Analysis for the period 11/14/2011 18 UTC-11/21/2011 12 UTC
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Ohio River Valley 20-23 Dec.
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Please see the Product Description Document for detailed information about this service.
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NAEFS-based Local Basin-average Precipitation Traces
Great Miami River at Miamitown, OH (MIAD1)
Analysis for the period 1246201312 UTC -12/227201318 UTC
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MAEFS-based Basinaverage Snow Water Equivalent Traces
Great Miami River at Miamitown, OH (MIAD1)
Analysis for the period 12A6/2013 12 UTC -12/22/201318 UTC
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MAEFS-based Stage Simulations Traces
Great Miami River at Miamitown, OH (MIAD1)
Analysis for the period 1246201312 UTC -12/22/201318 UTC
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MAEFS-based Stage Simulations Probability of Exceedance Plot
Great Miami River at Miamitown, OH (MIAD1)
Analysis for the period 12A6/2013 12UTC -12/22/2013 12UTC
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NAEFS-based Stage Simulations Expected Value Plot
Great Miami River at Miamitown, OH (MIAD1)
Analysis for the period 1246201312 UTC -12/22/201318 UTC
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NAEFS 16-day Ensemble Mean Total QPF from 12/19/2013 12Z

Creation date/time: Thu Dec 19 18:30:16 EST 2013
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Latest Forecast River Status
as of 7 PM EST, Thu, Dec 19, 201
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Zoom to a Location - GEFS (») NAEFS SREF
(default)
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MAEFS-based Stage Simulations Traces
Elanchard River at Findlay, OH (FDYO1)
Analysis for the period 124972013 00 UTC -12/25/2013 18 UTC
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NAEFS-based Stage Simulations Expected Value Plot
Elanchard River at Findlay, OH (FDYO1)
Analysis for the period 124972013 00 UTC -12/25/201318 UTC
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MAEFS-based Stage Simulations Probability of Exceedance Plot
Huran River at Milan, OH (MILS1)
Analysis for the period 1249/2013 00UTC -12/25/2013 12UTC
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NAEFS-based Local Basin-average Precipitation Traces
Elanchard River at Findlay, OH (FDYO1)
Analysis for the period 12/20/2013 00 UTC -12/26/2013 18 UTC
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MAEFS-based Basinaverage Snow Water Equivalent Traces
Elanchard River at Findlay, OH (FDYO1)
Analysis for the period 12/20/2013 00 UTC -12/26/2013 18 UTC
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MAEFS-based Stage Simulations Traces
Blanchard River at Findlay, OH (FDYO1)
Analysis for the period 12/20/2013 00 UTC -12/26/201318 UTC
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NAEFS-based Stage Simulations Expected Value Plot
Elanchard River at Findlay, OH (FDYO1)
Analysis for the period 12/20/2013 00 UTC -12/26/2013 18 UTC
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MAEFS-based Stage Simulations Probability of Exceedance Plot
Elanchard River at Findlay, OH (FDYO1)
Analysis for the period 12/20/2013 00UTC -12/26/2013 12UTC
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MAEFS-based Local Basin-average Precipitation Traces
Great Miami River at Miamitown, OH {MIAST)
Analysis for the period 1219/2013 00 UTC -12/25/2013 18 UTC
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MAEFS-based Basin-average Snow Water Equivalent Traces
Great Miami River at Miamitown, OH (MIAST)
Analysis for the period 1215/2013 00 UTC -12/25/2013 18 UTC
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NAEFS-based Stage Simulations Traces
Great Miami River at Miamitown, OH (MIAS1)
Analysis for the period 1245/2013 00 UTC-12/25/2013 18 UTC
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MAEFS-based Local Basinaverage Temperature Traces
Great Miami River at Miamitown, OH (MIAST)
Analysis for the period 1212/2013 00 UTC -12/25/2013 18 UTC
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MAEFS-based Stage Simulations Probability of Exceedance Plot
White River at Edwardsport, IN (FREI3)
Analysis for the period 1249/2013 00UTC -12/25/2013 12UTC
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NAEFS-based Stage Simulations Expected Value Plot
Great Miami River at Miamitown, OH (MIAD1)
Analysis for the period 124972013 00 UTC -12/25/201318 UTC
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Please see the Product Description Document for detailed information about this service.
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Please see the Product Description Document for detailed information about this service.
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BLANCHARD RIVER AT FINDLAY
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Latest Forecast River Status
as of 9 AM EST, Mon Dec 23, 201
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Nashville, TN (NAST1) MMEFS SREF
04/30/2010
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OHRFC - SREF 87-hr Ensemble Model Precipitation: 20100501-09Z
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Nashville, TN

I CUMBERLAND RIVER AT NASHVILLE

Universal Time (UTC)

Ll Ll Ll Ll
Ly Ly Ly i

May 8 May 9  May 10  May 11

244 .9

ECR

| Latest observed value: 46.76 ft at 9:30 PM o
CDT 5-May-2010. 216.1

199.6
185,
171,32
157.9
jor Stage: 145.0
1327
121.0
112.0
104.0
Action Stage: 96,

8.

Ln Ln
= Ra

[ T

-E.

Moderate Stage:
Flood Stage:

fd

=
=

=
>
]

ol

o

Ll L Lad L
(i O e T 0 Y O s N s
(s39%) mo|4

[ Ty 4
R

Spm Spm Spm Spm Spm Spm Spm Spm Spm
Sun Mon Tue Wed Thu Fri Sat Sun Mon
May 2 May 3 May 4 May 5 May & May 7 May 8 May 9 May 10
Site Time (CDT)
---- Graph Created (9:45PM May 5, 201 0) —— Observed —=— Forecast (issued 8:18PM May 5)

MASTI (plotting HGIRG) "Gage 0" Datum: 368.1° Dbservations courtesy of US Geological Survey



Hurricane Irene 2011
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Muskingum River at Coshocton, OH (CSHO1)
Date/Time (UTC)

Forecast for the period 03/17/2012 18Z - 03/25/2012 122
This is a conditional simulation based on the current conditions as of 03/17/2012
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Date/Time

Forecasts over

MMEFS Ensemble streamflow forecast for RAVK?2
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Annual Exceedence Probability for 20 Day Rainfall
5/23/2008 (8am EDT) to 6/12/2008 (8am EDT)
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Lower Ohio River Flooding




OHRFC 4-panel RDHM Soil Moisture — 04/25/2011

(Soil moisture percent of capacity, upper layer 0-10 cm)

XMRG/MPE 24-hr precipitation (in) ending 04/25/2011 Fraction of soil moisture capacity 04/25/2011-12Z

1-Day Soil Moisture Difference 7-Day Soil Moisture Difference
04/24/2011-12Z to 04/25/2011-12Z 04/18/2011-12Z to 04/25/2011-12Z
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MMEFS NAEFS/GEFS 7-day Precipitation
04/25/2011 - 05/05/2011

OHRFC 21-member NAEFS GEFS 7-day Total Ensemble Model Precipitation (inches): 20110425-12Z




Observed MPE
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MMEFS NAEFS Summary 04/14/2011 - 05/07/2011

NAEFS Ensemble Summary for 4/14/2011 - 4202011
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