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MDSS

e Maintenance Decision Support
System
— sponsored by FHWA
« Help snowplow garage
supervisors decide when and
where to plow, and how much
chemical to apply

e First field demonstrationsin
Des Moines/ Ames vicinity

FSL CRREL Road _
modédl NCAR Road Weather temp/chemical module GUI In
Forecast System MIT/LL rules of the fl el d

data treatment practice




Reguirements - October 2002

Need good precip start/stop times, amount
and phase

Accurate temperatures especially near and
below freezing

— various thresholds for various chemicals
Cloud cover

24 h forecasts
— assist with crew planning




Ensemble design considerations

e Multiple equally-skillful forecasts can be combined into a
single forecast that is better than any one of the ensemble

members

* Ensembles need dispersion: each member has
error characteristics different from the other
members

 Waysto get dispersion:
— Models

— Lateral bounds
— Initialization




The ensemble for Demo 2003

e Mesoscae models centered on lowa

e Six ensemble members

— models:. MM5, WRF, RAMS

 No CU parm, all explicit, 12-km grid
— LBC sources (from NCEP): AVN, Eta
— 6-hour cycle

— 27-hour forecasts
e LAPS“hot start” diabatic initialization




MM5-AVN

MM 5-Eta

RAMS-AVN

RAMS-Eta

WRF-AVN

WRF-Eta

Bulk statistics

State variables, 12-hr forecasts
Feb 1 — Apr 8, 2003

Temperature (K)
3.1 -0.7
3.0 -0.5
5.8 -1.1
2.9 -1.1
3.1 -0.4
3.1 -0.4

Wind speed (m/s)
2.5 +0.8
2.5 +0.8
2.6 +1.6
2.6 +1.7
2.4 +1.1
2.4 +1.0

Dewpoint (K)
5.6 +1.5
9.5 +1.6
6.5 -0.9
6.9 -1.0
S.7 +1.4
5.7 +1.3
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Precipitation verification

MDSS 0-3 h QPF Equitable Skill Score MDSS 0-3 h QPF Bias Score
133 runs from 1 Feb - 26 Mar 2003 133 runs from 1 Feb - 26 Mar 2003

Frequency Bias

0.1 0.25 : . 0.1 0.25
Precip Threshold (in) Precip Threshold (in)




Reguirements - October 2003

o Services should be optimized for 3-12 h
forecasts

— Emphasis during 2003 Demo was 12-24 h
forecasts

 Need outputsat 1-hr intervals
— Better precip start/stop times

e Forecasts “jumped” from one LBC update
to the next




The ensemble for Demo 2004

 Two models: MM5, WRF

— 1-hour cycle
« Take advantage of dispersion viainitialization

— LBC: Eta
— 15-hour forecasts

e Time-lagged ensemble methods
— 3-hour window




Bulk statistics

State variables, 12-hr forecasts
Dec 29 —Mar 19, 2004

Temperature (K)  Wind speed (m/s) Dewpoint (K)

MM5 3.2 +0.2 2.4 +1.6 3.7 +1.5
WRF 3.0 +1.3 2.3 +1.3 3.7 +2.2
Eta 2.7 +0.5 2.7 -0.2 2.6 +1.7



ESS

Frequency bhias

Frecipitation werification: I=s=suance Time=All

Forecast Length=3hrs

Threshaold=All

B.3 F T T

3-h Precipitation verification

5] B.5 1

Threshold Cin.2

Created 22 Apr 2884 by HOAA-FSL-RTVYS

—&— MM5S results from 2BEEZ-12-29 4o 2804-832-119
—— HEF results {from 2B83Z-12-29 +to Z8684-8353-17%
—H- MCEP Eta results from 2BEZ-12-29 +o 2004-03-10

ro i




Precip spinup?
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ESS

Freguency khias

FPrecipitation werification: I=s=zuance Time=All

Forecast Length=chrs=

Threshold=All

B.3 F T T

6-h Precipitation verification

5] B.5 1

Threshaold Cin.

—&— MM5S results from 2EE3-12-29 o 28604-83-119
—— HREF results from 2883-12-29 +to Z884-8353-1%
—H- MCEP Eta results from 2BE3Z-12-29 +to 20BE4-03-19

o if




Real -time considerations

 Model output |atency
* Reliability



MDSS model cycle

:00

@ data ingest

| data analysis

0O model initialization

0O model starts
running




Tactical NWP

« MDSS model latency Is about 1 hour
— Eta: 2:15
— RUC: 1:20

e \Where does extrapolation |eave off and
NWP take over?




