


Hydrometeorological
Prediction Center

R ENVIR
(RS FORENVIRONM,,
gR— 5 4

TORNADIC SUPERCELL

T,
AR

. "’%M . o
] EOROLOGICAL PRED\C“O

OUR MAIN JOB:

INTERPRET THE
MODELS/VARIED DATA
AND PROVIDE QUALITY

FORECAST GUIDANCE

TORNADO

Mk S Mk Bl

WE ARE OPERATIONAL FORECASTERS

CO-LOCATED WITH COMPUTER MODELERS



HPC SMEDIUM RANGE DESK

e
EXTENDED FORECAST DISCUSSION
3-5DAY FRONTSPRESSURES 5-DAY ACCUMULATED QPF
3-7 DAY TEMPERATURESPoPS 5-DAY HAWAII DISCUSSION



12STEPMETHODOLOGY OUTLINE

1-  WHICH MEDIUM RANGE MODELSARE AVAILABLE?

2- LATEST MODEL SOFTWARE CHANGESAND
UPDATED MODEL CHARACTERISTICSAND BIASES

3 MEANHEIGHT MAPSAND CLIMATE PATTERN TO
ESTABLISH STORM TRACK

4- COMPARE INITIAL AND MODEL FORECAST
FIELDSTO OBSERVED DATA

>- CONTRAST MEDIUM RANGE MODEL RUNS..ASSESS
PLAUSIBILITY.. AND CONSIDER THE FORECAST
PROBLEMSOF THE DAY



10-

11-

12-

MODEL RUN-RUN CONTINUITY AND TRENDS

ENSEMBLE FORECASTING TECHNIQUES

VERTICAL AND SPACIAL CONSISTENCY

SHORT RANGE GUIDANCE UPDATE

CHOOSE A MODEL(S) OR AN ADJUSTED SOLUTION

EXPERIENCE TO APPLY SENSIBLE WEATHER
FORECASTING TECHNIQUES AFTER ASSESSMENT
OF FORECAST CONFIDENCE AND UNCERTAINTY

VERIFICATION MAKESYOU SMARTER!!



HOW DO COMPUTER MODELSWORK?

WEATHER ISGOVERNED BY PHY SICAL
LAWSWHICH CAN BE EXPRESSED AS
MATHEMATICAL EQUATIONS

DATAISCOLLECTED TO ESTIMATE THE
CURRENT STATE OF THE ATMOSPHERE

COMPUTER MODELSUSE THE DATA IN THE
EQUATIONS TO APPROXIMATE HOW THE
ATMOSPHERE WILL CHANGE OVER TIME




MEDIUM RANGE MODEL S

GLOBAL RUN TIME MAX HORIZONAL VERTICAL

MODEL (UTC) RESOLUTION (KM) LEVELS
ECMWE 12 42 60
UKMET 008& 12 60 30
MRE (NEW) 00 79 42
NOGAPS _ 00&12 84 24
CANADIAN 00 100 28
MRFE (OLD) 00 104 28
AVN-EXT 12 208 28

THE NEW MRF BECAME OPERATIONAL JAN 24, 2000



TODAY'S MRF DAY5 500 MB FORECAST ISAS
GOOD AS A 1972 MRF 36-HOUR FORECAST!

Anomaly Correlation

1 L]

0.9 4

0.8 -

0.7 +

0.6 S

0.4

0.5 1

uii -1

0.1

e

500 hPa Height Anomaly Correlation

------ EMC
.Mi?uk_n;dcl et al. (1 9?2‘;"&‘1“ H\u\
e (anuary T989)|
(A.C. SCORES FOR LARGER SCALE SYSTEMS) |
DAYS

10
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THE MODELSHAD DECENT SKILL (A.C.>.7) FOR

DECEMBER INTO DAYS 5-7 FOR LARGER SYSTEM S
BUT ONLY TO DAY3 FOR SMALLER SYSTEMS

Anomaly Coaorrelation die—off
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MRF VS ECMWF VS UKMET VS NOGAPS
(MONTHLY SCORES 1994-PRESENT)
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ECMWF HASMORE SKILL THAN THE MRF/UKMET/NOGAPS



6/98: INCREASED HORIZONTAL RESOLUTION
FROM 104 TO /9 KM.VERTICAL LAYERS FROM
28-42. AND ADDED NEW PHYSICS

« LEDTO TEMPERATURE BIASES..INITIALIZATION PROBLEMS..

SPURIOUS TROPICAL DEVELOPMENT..& QPF BULLSEYES
7198: EMERGENCY MODEL IMPLEMENTATION

« ADDRESSED TEMPERATURE BIASES & QPF BULLSEYESBUT NOT

INITIALIZATION AND TROPICAL DEVELOPMENT PROBLEMS

10/98: DECREASED HORIZONTAL RESOLUTION
BACK TO 104 KM & VERTICAL LEVELSTO 28..
BUT KEPT NEW PHYSICS

« LEDTOTHEBETTERINITIALIZATION OF SYSTEMSAND LESS

SPURIOUS TROPICAL DEVELOPMENT

1/00: INCREASED HORIZONTAL RESOLUTION
BACK TO 79 KM AND VERTICAL LEVELSTO 42.




A RERUN FOR THE SUMMER OF 1998 SHOWS THAT
THE NEW 79 KM (T170) MRF WON'T HAVE THE
ERRORS OF THE 1998 (T170) VERSION OF THE MRF
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MRF 104 KM (T126) VS NEW MRF 79 KM (T170) SCORES
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EXPECT MARGINAL T1/0 SKILL IMPROVEMENT



THE MAIN REASONSWHY MODELS
HAVE FORECAST PROBLEMS

« THE CURRENT STATE OF THE ATMOSPHERE MAY NOT BE
DEPICTED ACCURATELY ENOUGH. BAD QUALITY CONTROL
OR LOST DETAIL MAY BE IMPORTANT.

e« SMALL ERRORSIN THESE INITIAL CONDITIONSWILL LEAD
TO LARGE FORECAST ERRORSOVER TIME.

« THE MODELSMAY NOT HAVE SUFFICIENT HORIZONTAL OR
VERTICAL RESOLUTION TO DEPICT TERRAIN AND WEATHER
SYSTEM INTERACTIONS (OR TOO MUCH RESOLUTION!).

« THEMATHEMATICAL CALCULATIONSIN THE MODEL ARE
APPROXIMATIONS

*THE MODELSHAVE STRENGTHS, WEAKNESSES & BIASES
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STATISTICAL MODEL GUIDANCE

MRF MOS

ACCOUNTS FOR CLIMATOLOGY AND MRF
BIASES AND PROVIDES A GOOD FIRST GUESS
FOR MEDIUM RANGE FORECASTSWHEN THE

MRF PROVIDES REASONABLE GUIDANCE

(UPDATED MRF MQOS 2000 COMING SOON)

OTHERWISE..THERE ISPLENTY OF ROOM
FOR MANUAL FORECAST ADJUSTMENTS



% OF MOSDAY 4 MIN TEMP ERRORS 10F+
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JUNE 98- MAY 99

! 11
12.15
22 18

15 14 25 28 19 18 5o
17791

18 16
23 81, 16 15 17 12,514

17 19 20
11
26 1112
30 22 6 15
13 17 30 ) 22°¢ 15 12 16 a4
11 22 16

3
13 14 21 4q 20 16.14 1845 46

26 21 094 14 M

15

13 12 11 11

13 13 B 80

4
6 2

MOS Day 4 Max Errors % >= 10F, 06/1998-05/1999




MOS POP Deciles Region 1
Jun 1998 - May 1999

MOS POP Deciles Region 2
Jun 1998 - May 1999
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DISCLAIMERI!!!

THE PAST SLIDESHAVE DEPICTED

BACKGROUND INFORMATION

NEEDED FOR MEDIUM RANGE
FORECASTING.

YOU MUST DO YOUR

HOMEWORK BEFORE TRYING TO
MAKE A FORECAST.



A 3-5 DAY FORECAST CASE STUDY (SLIDES 24-39) STARTSHERE

ARE THE MODELSINITIALIZED CORRECTLY? HOW
ABOUT THEIR 12/24 HOUR FORECAST FIELDS?

t { NAWIPS WYersion 5.4

File Zoom Un Zoom Tool Help Exatc 44 | I | >> 4’ |
ES—9 16km ate: Hour : 16: 00
-, i i = i . P v ~_ S

CHECK AMPLITUDE AND WAVELENGTH SPACING BETWEEN
SHORTWAVESAND ACCESS MODEL UNCERTAINTY




DAY 3MRF/UKMET VSECMWF/NOGAPS
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MRF/ECMWF/UKMET/NOGAPS 500 MB DAY 4

= ntrans [ NAWIPS VYersion 5.4.3.j )

File Arrange View Option Help Exic ﬂl il LI m 2' E
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OPERATIONAL MRF 108-132 HOUR OPF

— ntrans { NAWIPS Version 5.4.3.j )
File Arxrange View Option Help Exit 44' <| ..l )}l 4}' Qll
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DO TODAY'SMODEL FORECASTSHAVE
GOOD RUN TO RUN CONTINUITY?
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ENSEMBLE FORECASTING

e SLIGHTLY DIFFERENT INITIAL CONDITIONS PRODUCE
A NUMBER OF POSSIBLE FORECAST S
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LUSTER”
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ENSEMBLE FORECAST MODEL S

MODEL #OF ENSEMBLE MAX HORIZONTAL
MEMBERS RESOLUTION (KM)

ECMWF ol 85
MRF 17 104~
CANADIAN 17 205

* TOBE IMPLEMENTED SPRING 20007




MRF ENSEMBLE PRODUCTS

VARIABLE HEISHT in hPa {or m)
Geopotantidal height Sph) 1000
=ph 700
=ph 200
=ph 230
Winds (Lw) 10m
K" AED
L 00
LI 230
?I'emperatu re ['I_'j 2 m
T a3l
Faltive humidity Fa0
Medn sed leval pressura

Total accu mulated precipitation

TAHBLE 1. The list of variables that are available for the global ensemble from NCEP through

anocnymeous ftp (nic.fbd . noaa.gow, Jpu biens).



ntrans [ MAWIPS W

"SPAGHETTI”
DIAGRAM

MRF ENSEMBLE
MEMBERS SHOW A
PROGRESSIVE
PATTERN ALBEIT
WITH SOME MEMBERS
DEPICTING A MORE
“DIGGY” NORTHERN
STREAM TROUGH
OVER THE CENTRAL
U.S. THAN THE
OPERATIONAL MRF
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THE MRF 250M B 60HR JET FORECAST SUGGESTS MRF
500MB PLAINS SHORTWAVE DIGGING ISUNDERDONE
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MRF AND ECMWF 500 MB VSETA AND NGM 500 MB
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= ntrans ( NAWIPS Version 5.4.3.j )

File Aarange View Option Help Exic ﬁl il Ll m il |
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VERIFICATION SECTION:
/2HR MRF 500 MB FORECAST VS OBSERVED

MRF- YELLOW
OBSERVED- BLUE




120HR ECMWF 500MB HEIGHTSVS OBS
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HPC Pct Improvement vs MOS
Min Temp MAE: Adjusted Stations Only
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HPC Pct Improvement vs MOS
Max Temp MAE: Adjusted Stations Only
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Daily HPC Win Pct vs MOS Daily HPC Win Pct vs MOS
Min Temp MAE Max Temp MAE
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HPC Pct Improvement vs MOS
Brier Score; Adjusted Stations Only
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5-7 DAY FORECASTS
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CONSIDER THE CLIMATIC PATTERN
TO IDENTIFY PREFERRED STORM TRACKS
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EXAMPLES OF ENSEMBLES

Centers Ensemble Forecast for S00 mb Helght (5640m)
itime: 00011000 vtime: 00011800 {144h}
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Ensemble Mean MSLP Forecasts: NCEP{white) ECMWF(red)
NCEP Ensemble Normalized MSLP Spread (shaded)

itime: 00011000 vtlme 00011?00 (1ﬁﬁh) (EXAM PLE)

o 025 05 0% 1 125 185 175 2 2% 3




EXAMPLE OF CANADIAN ENSEMBLES

538 dam
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O perational Model —Perturbation & — —Perturbation 12
= = Control TS — —Perturhation 6 ——Perturbation13 t

= Pearturbation 11

http://www.cmc.ec.gc.ca/rpn/ensemble productsindex.html
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CONCLUSIONS

MEDIUM RANGE FORECASTING REQUIRES:

1- EXPERIENCE

2- BACKGROUND KNOWLEDGE

3- EASY/TIMELY ACCESSTO VARIED GUIDANCE
AND OBSERVATIONAL DATA

4- PROPER FORECASTING METHODOLOGIES

5- AMPLE PREPARATION TIME

6- ABILITY TO TEST NEW FORECAST TOOLS

/- VERIFICATION MAKESYOU SMARTER

8- LUCK



