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ABSTRACT
IN EASTERN REGION TECHNICAL ATTACHMENT NO. 86-19(R) A PROCEDURE WAS

SHOWN FOR FORECASTING PRECIPITARTION TYPE USING NESTED GRID MODEL
(NGM) LOW LEVEL TEMPERATURE FORECASTS. A TECHNIQUE IS PRESENTED
FOR COMBINING THE RESULTS OF THART PROCEDURE WITH MODEL OUTPUT
STATISTICS (MOS) PROBABILITY OF FROZEN (POF) PRECIPITARTION VALUES
FROM THE LIMITED FINE-MESH MODEL (LFM) TO DETERMINE PRECIPITATION
TYPE.

INTR TION
THE RESULTS OF THE PROCEDURE FOR FORECASTING PRECIPITATION TYPE
USING NGM LOW LEVEL TEMPERATURE FORECASTS RRE SHOWN IN TABLE 1.
IN EASTERN REGION TECHNICAL ATTACHMENT NO. 86-19(R) A STUDY USING
PREFERRED PROBRBILITY OF PRECIPITRTION TYPE (POPT) CATEGORY AND
NGM FOUS PRECIPITATION TYPE FROM TABLE 1. WAS PLANNED FOR THE
WINTER OF 1986-87. HOWEVER., A DETRILED COMPARISON OF PREFERRED POPT
CATEGORY AND POF SHOWED THAT POF WRS A MORE ACCURATE PREDICTOR OF
FRECIPITATION TYPE. SO POF WARS SUBSTITUTED FOR PREFERRED POPT IN
THIS STUDY. '

BROCEDURE
OBSERVED PRECIPITATION TYPE WAS STRATIFIED BY POF RANGES (<6,

6-1S, 16-25, 26-3S, 36-45, 46-55, 56-65. 66-7S. 76-85, 86-95, AND
>S8S) FOR THE WINTERS OF 1985-86 AND 1986-87. THE RESULTS ARE
SHOWN IN TRBLE 2. FOR THIS STUDY FROZEN PRECIPITATION WAS DEF INED
AS SNOW. SLEET. OR A MIXTURE OF THE TWO. LIQUID PRECIPITATION WAS
DEFINED RS RAIN OR FREEZING RAIN. MIXED PRECIPITATION WAS DEF INED
AS ANY COMBINARTION OF FROZEN AND LIQUID PRECIPITATION OCCURRING AT
THE SAME TIME. '

SINCE THE NGM PRECIPITATION TYPE FREQUENCIES IN TRBLE 1. WERE ALREARDY
IN FOUR CARTEGORIES BY INCREMENTS OF T! AND T3 FOR ALL VRLUES OF TS,
IT WAS DECIDED TO EXAMINE THE RANGES OF POF IN ERCH OF THE FOUR
CATEGORIES FOR THE WINTERS OF 1985-86 AND 1986-87.



COMBINED DATA FOR FOUR STATIONS LOCATED IN MAINE AND NEW HAMPSHIRE
WERE USED TO PRESERVE GEOGRAPHIC HOMOGENIETY AND AT THE SAME TIME
YIELD SUFFICIENT CARSES FROM WHICH TO ARRIVE AT CONCLUSIONS. THE
FOUR STATIONS WERE CONCORD, NEW HAMPSHIRE: AND PORTLAND, BANGOR,
AND CARIBOU, MAINE.

THE FORECASTS FOR THE 882 FORECAST CYCLE WERE COMBINED WITH THE
122 CYCLE. THIS COULD MASK OUT ANY DIURNAL EFFECTS THAT MAY EXIST,
BUT A PRELIMINARY EVALUATION OF THE DATAR INDICATES THAT DIURNAL

YARIATIONS ARE SMALL.

RESULTS
THE RESULTS ARE SHOWN IN TABLE 3. SOME SUBJECTIVITY WAS NECESSARY

IN DEVELOPING THE TRBLE, ESPECIALLY WHERE LITTLE DATA WERE
RVRILABLE.

HCW WELL DID THE NGM PRECIPITATION TYPE FORECASTS PERFORM IN
COMPARISON TO THE COMBINED NGM/POF METHOD OF FORECASTING
PRECIPITARTION TYPE? THE COMBINED NGM/POF FORECASTS WERE SUPERIOR
TO THE NGM TYPE FORECASTS. THE PRECIPITATION TYPE FORECASTS FROM
EACH WERE CONVERTED TO CATEGORICAL FORECASTS AND VERIFIED. ALL
DEFINITE FORECARSTS (APPROXIMATELY 18@ PERCENT FREQUENCY OF OCCURENCE)
OF RAIN AND OF SNOW WERE DELETED FROM THE VERIFICATION PROCESS).
THESE ACCOUNTED FOR 889 CRSES, WHICH WERE ALMOST 25 PERCENT OF THE
OF THE TOTAL 3663 CASES USED IN DEVELOPING THE TRBLES USED TO
FORECAST THE PRECIPITATION TYPE. THE VERIFICARTION RESULTS ARE SHOWN
IN TRBLE 4. FOR VERIFICATION PURPOSES R FREQUENCY GREATER THAN OR
EQUAL TO S8 PERCENT FOR FROZEN PRECIPITATION WAS TREATED AS A
CATEGORICAL FORECRST OF FROZEN PRECIPITATION. A FREQUENCY LESS THAN
S@ PERCENT WAS CONSIDERED A CATEGORICAL FORECAST OF LIQUID
PRECIPITATION. REGRRDLESS OF THE SCORE USED, THE COMBINED NGM/POF
METHOD OF TYPING PRECIPITATION WAS SUPERIOR TO THE NGM FOUS
TEMPERATURE METHOD BY ITSELF.

CONCLUS ION
THIS STUDY HARS DEVELOPED A TECHNIQUE FOR IMPROVING PRECIPITATION
FORECARSTS BY OBJECTIVELY USING NGM LOWER LEVEL TEMPERATURES AND
MOS POF VALUES. EVEN THOUGH THE DATA SAMPLE IS SMALL AND FOR R
PARTICULAR AREA, IT CLEARLY POINTS THE WAY TOWARD ADDITIONAL

STUDIES.
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SEVERAL CHANGES HAVE BEEN MADE TO THE NESTED GRID MODEL SINCE
OPERATIONAL 8-48 HOUR NUMERICAL FORECASTS BEGAN IN MARCH 198S.
TWO SIGNIFICANT CHANGES CHANGES TOOK PLACE THAT COULD AFFECT
THE RESULTS OF THIS STUDY AND THE RESULTS FOUND IN THE ERSTERN
REGIONAL TECHNICAL ATTACHMENT NO. 86-19(R).

FROM THE TIME OF ITS BEGINNING OPERATIONAL FORECASTS, OBJECTIVE
AND SUBJECTIVE EVALUATIONS OF THE NGM HAVE DEMONSTRATED THAT THE
MODEL ING SYSTEM PRODUCED REL IABLE FORECASTS. HOWEVER, SYSTEMATIC
SRRORS IN THE FORECASTED TEMPERATURES, CAUSED BY THE OMISSION oF
“ERTAIN PHYSICAL PROCESSES IN THE MODEL. WERE IDENTIFIED.

IN JULY OF 1986 A MORE COMPLETE FORMULATION OF PHYSICAL PROCESSES
WERE INTRODUCED INTO THE NGM. LONGWAVE AND SHOTWAVE RADIATION
INCLUDING A DIURNAL CYCLE. SURFACE FLUXES OF HEAT AND MOISTURE OVER
LAND, AND A NEW TURBULENT MIXING PROCESS WERE ADDED TO THE MODEL.
IMPORTANT MODIFICATIONS WERE ALSO MADE TO THE REPRESENTATION OF
CUMULUS CONVECTION BY THE MODEL.

IMPLEMENTATION OF THE NEW PHYSICS WAS TO IMPROVE THE NGM’S FORECASTS
OF SENSIBLE WERTHER SUCH AS PRECIPITATION, LOW LEVEL TEMPERATURES,
SURFACE INDUCED CIRCULATIONS SUCH RS LAND/SER BREEZES., THE DIURNAL
VARIATION OF LOW LEVEL WINDS, AND MAXIMUMAND MINIMUM TEMPERATURES.

THE RADIATIONAL HEATING CALCULATIONS THAT WERE INTRODUCED IN THE
NESTED GRID MODEL IN JULY 1986 WERE DESCRIBED IN TECHNICAL
PROCEDURES BULLETIN 363 RS PRODUCING A PROGRESSIVELY COLDER
TEMPERATURE FIELD, AT THE RATE OF ABOUT -1.5 DEGREES IN 48 HOURS,
AT ALMIST ALL LEVELS. THE COLD ERROR CONTINUED FOR MORE THAN A

YEAR.

IN 1987 TWO MODIFICATIONS, ONE MRJOR AND ONE MINOR, WERE INTRODUCED
INTO THE NGM TO REDUCE ERRORS IN THE FORECAST TEMPERATURES.

1. IN AUGUST A CHANGE TD THE NEAR-SURFACE AIR TEMPERATURES
USED TO CALCULATE RADIATION.

2. IN OCTOBER AT EACH LEVEL. THE HEMISPHER ICALL Y-AVERAGED
POTENTIAL TEMPERATURE WRAS KEPT CONSTANT DURING THE FORECAST,
AT ITS INITIAL VALUE.
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THE RESULT OF THESE TWO CHANGES WAS TO REDUCE THE COLD BIRS OF NGM
FORECAST TEMPERATURES AND A SMALL REDUCTION IN THE AREAS OF
PRECIPITATION. '

THE RESULTS OF THE THIS STUDY AND THE PREVIOUS ONE (EARSTERN REGION
TECHNICAL ATTACHMENT NO. 86-19(R) COULD BE ALTERED BY THESE CHANGES.
HOWEVER, THE CHANGES IN JULY 1986 HAD NO DISCERNIBLE IMPACT ON THE
USE OF THE ORIGINAL PRECIPITATION TYPE STUDY USING NGM LOW LEVEL
TEMPERATURES DURING THE WINTER OF 1986-87. THE RESULTS OF THRT
STUDY STILL PERFORMED VERY WELL IN MAINE AND NEW HAMPSHIRE.

THE CHANGES MADE TO THE NGM THIS PAST FALL COULD ALSO ALTER THE
RESULTS OF THART STUDY AND THIS ONE RS WELL. HOWEVER. IN USING BOTH
FROM CCTOBER 1987 TO MID JANUARRY 1988 NO CHANGE HAS BEEN NOTICED

AS BOTY HAVE PERFORMED VERY WELL ALSO. MAYBE SOME CHANGES WILL
SHOW UP LATER IN THE WINTER SEASON.

IF THE CHANGES TO THE MODEL RESULT IN WARMING OF THE LOWER LEVEL
TEMPERATURE FORECASTS PRODUCED BY THE MODEL. THEN A FEW POINTS
NEED TO BE MADE ABOUT USING THIS STUDY AND THE PREVIOUS ONE.

1. MORE SNOW EVENTS WILL OCCUR WITH A RAIN OR BORDERLINE
RAIN-SNOW NGM TYPE FORECAST. THIS WILL HAPPEN MORE RT
48 HOURS THAN IN EARLIER TIME PERIODS RS THE AMOUNT OF
ADDED WARMING SHOULD BE GREATEST AT THART TIME.

2. ANY FORECAST OF SNOW FROM THE NGM TEMPERATURE VALUES WILL
BE AN EVEN STRONGER FORECAST OF SNOW. THIS IS TRUE BECAUSE
THE VALUES THAT NOW DETERMINE SNOW WOULD HAVE BEEN EVEN
COLDER HAD ANY WARMING NOT BEEN ADDED. THIS WOULD HAVE
PRODUCED HIGHER PROBABILITIES OF THE PRECIPITATION BEING
FROZEN.

3. THE COMBINING OF THE MOS POF VALUES WITH THE NGM LOWER LEVEL
TEMPERATURE FORECASTING METHOD SHOULD HAVE A MINIMIZING
EFFECT ON ANY DRASTIC CHANGES. SINCE THE POF VALUES ARE
OBTAINED BY USING MOS PROCEDURES ON LFM DERIVED PARAMETERS
AND THE LFM IS R RELATIVELY UNCHANGING MODEL. THE POF VALUES
SHOULD PRRTIALLY COUNTERBALANCE ANY WARMING THAT MAY OCCUR
IN THE NGM LOWER LEVEL TEMPERATURE FORECASTS.

SCIENTIFIC SERVICES DIVISION, ERH
January 1988



