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1
PURPOSE

This papér depicté in a graphical manner the skil} of the Medium Range
(3-10 day) Fbrécast Group (MRFG) man and machine {numerical model guidance)
forecast55 ftfwill be ubdated each February in order to present the latest
scoreé for eacﬁ of the several forecast categories in the MRFG. Only scores
with at least a 5-year period of record are presented. This paper contains
the ;tandardizéd and unstandardized,mean sea-Tevel pressure and 500 mb corre-
tation; the GiTmah; Hughes and experimenta]'pfecipitation skill; the
‘.minimum/maxfmum absolute tempéréture érror; andrthe 5-day mean normalized

500 mb correlation, temperature, and precipitation skill scores.
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. NUmer1Ca} Model Guidance (Past to Present)

Acronyms
Baro - Reed Barotropic Advection Model Hemispheric
6L PE - 6-layer Primitive Equation Model Hemispheric
CM - Course HMesh 380km FM - Fine Mesh 190km
SMG26 - Spectral Model Global 24 modes 6-layers
. 'SMH2C - Spectral Model Hemispheric 24 modes 12-layers
. SMG3C - Spectral Model Global 30 modes 12-layers
SMGAC - Spectral Model Global 40 modes 12-layers
SMGAH - Spectral Model Global 40 modes 18-Tayers
00Z Guidance ' '
a. To 84- hours : - -

127

From 1970 through 1977: 6L PE CM

From 1978 through 1979: 7L PE FM : :

From.January 1980 to August 15, 1980: 7L PE FM to 60-hours then

, 7L PE CM with Fourth Order Differencing to 84-hours.

(4) From-August 15, 1980 to April 15, 1981: SMG3C to 48-hours then
"SMH2C to 84-hours, :

(5) From April 15, 1981 through October 19, 1983: SMG3C to. 48-hours
then: SMG2C to 84-hours. '

{6) From: October 19, 1983 through December 1984 SMGAC

(7) From January 01, 1985 through December 1986: SMGA4H

— T
(TSN AN g

Greater tﬁan'84—hours to 144-hours

(1) From 1970 through 1979: Baro (Mesh 1977-1979) ,

(2)  From January 1980 to August 15, 1980: 7L PE CM with Fourth Order
Differencing.
“From August 15, 1980 to April 15, 1981: SMH2C

From April 15, 1981 through April 1982: SMG26

From May 1982 through October 19, 1983: SMG2C

From October 19, 1983 through Uecember 1984: SMGAC

From January 01, 1985 through December 1986: SMG4H

P
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Greater than 144-hours to 242-hours

(1) From November 1977 through April 1981: Baro Mesh

(2) ° From December 1977 through April 15, 1981: 3L PE CHM

(3) From April 15, 1981 through October 19, 1983: SMG26 to 192-
hours then SMHZﬁ to 240 hours. :

(4) From October 19, 1983 through December 1984: SMG4C to 240 hours.

- (5) From January 01, 1985 through December 1986; "SMG4H: to 240 hours.

Guidance

To 60-hours
(1) From 1970 through 1977: 6L PE CM
Greatér than 60-hours %0 96-hours (500 mb only)

(1) From 1970 through 1977: Baro (mesh in 1977)



c. To 48-hours

(1) From'Octobek 1971 through August 1977: 7L PE FM (old LFM)
(2) From September 1977 through 198b: 7L PE LFM (127km)

d. ~Greater ﬁhan 48-hours to 120-hours (500mb only)

(1) From 1978 through 1986: Baro run from the 48-hour LFM inserted
into the 60-hour SMG4C from 00Z. ‘ '

-1, Forecast Day Day 1 Day 2 Day 3 Day 4 ~ 'Day 5
12z 1z 122 121 ez | a2
| 12hrs '~ 36hrs. 60hrs _ 84hrs 108hrs |  132hrs
00z . 00Z , 00z 007 007 - 007 002
< : SMGAH R
=~ B ) 7~
P 48hr LFM ‘ BARO -
Day 6 Day 7 Day 8 Day 9 | .Day 10
127 122 122 12z | 12z
‘ 156hrs 180hrs | 204hrs | 228hrs | 252hrs |
00z © 002 00z 7 o0z 002
< SMGAH

~ *NOTE 01 ANALYSIS REPLACED THE HUF IN LATE JULY 1984.
Figures

" Figure 1 depicts the North American (NA,}30 grid‘ﬁoints) and the

United States (US 86.gridmpofh£§)'§ﬁ5§é£d$e552;ea~ié9é1 pressure (MSLP)

and 500 mb correlation score verification areas.



Figure 2 is a-p1ot,of the ca1ender year 1986 monthfy mean standardized
cerre1atiqn scores for the man ahd NMC/NWP .model North American area
mean sea-level preésure progs verifying on.days-3, 4, and 5 after forecast
day. (See Aependix A for an explanation of this score.)

Figure 3 is a p10t of the 19/17 year (1968/70-1988) average monthly
mean standardized, corre1at1on scores for the man and NMC/NWP model North
Amer1can area mean sea-1eve1 pressure progs verifying on days 3, 4: and 5
af ter forecast day. (See Appendix A for an explanation of this score.)

F1qure 4 is a plot of the 1968/70 through 1985 calendar year -
standardized correlation scores for the man and NMC/NWP model North
American area mean sea—1eve1'pressure’progs verifying on days 3, 4, and 5
after forecast day. (See Append1x A for an exp1anat1on of this score.)

Figure 5 is $1m11ar to figure 2 except the score is unstandardized.

Figure 6 -is simi1ar to figure 3 exeept the average is foril0 years
and the score is unstandardized. |
. Figure 7 is simitar to figure 4 excep£ the calendar jears are 1977
through 1986 and the score is unstandardized.

Figure 8 is a plot of the ca1endar year 1988 monthly mean standard1zed
correlation scores for the NMC/NWP model North_Amer1can area 500-mb progs
“verifying on days 3, 4, and 5 after forecast day. (See Appendix A for an
exp]anat1on of thws score.)

Figure 9 is a plot of the 17 year (1970-1985) average month1y mean
standardized corre]at1on scores for the NMC/NWP model North American area
500 mb progs verifyinq on days 3, 4, and 5 after forecaet;day. (See Appendix
A for an exp1anation of this score.)

Figure 10 is:a pldt. of the 1970 throuqh 1986 ca1endar year standardized

correlation scores,for the NMC/NWP model North.Amer1can area 500 mb progs



verifying on daysb3, 4, and 5 after foreca§t day. (Seé Appendix- A forjan
exb1anation of this score.) |
Figure 11 is similar‘td figure 2 except the area is the United States.
Figuré 12 is §imi1ar to figure 3 except the average is for 11 years
and the area is the United States. R
Figure 13 is simiiar to figure 4 except fhe calendar years are 1976
“through 1986 and tﬁe area is the United StateSJ' |
vFigure 14415 éimi1ar to figuré 5 exéept the area is the‘United States.
Figure 15 is éimilar-to ffgure 6 except the area iélthe United States.
Figure 16 is éimiiar.to figure 7-eXcept the area is the Unfted States.
Figure 17>is ;imi1ar té figure 8 except the area is the United.States._
FiQﬁreJIB is éimi]ar to figqre 9 except the average is for 10 years
‘and the area is the United States.
~ Figure 19 is similar to figure 10 excépt_the calendar years aré~i975
through 1986 and the area is the United States. |
Figure 20 is ? plot of the ca1endér year 1988 monthly mean normalized
cdrre1ation scores. for the man, NMC/NWP mode],-EuropeanvCenter for Medium
Range Weafher Foreﬁasting (ECMWF)Y, aﬁd Linéar Regression (LR - see NMC ON
259 of Jupe 82)’N0f}h.Américaﬁ area 500 mb mean progs verifying 6 to 10
days after forecasf day. | | |
Figure 21 is a plot of the 8 year (1979—1986} average monthly mean
normalized correlation scores for the man and NMC/NWP model North -
American area 500 mb progs Verifying 6 to 10 days éfter forecast day.
Figure 22 is a plot of the'1979 through 1985Vca1éndaF year normalized
correlation scores‘for the man,>NMC/NWP model and ECMWF (1982-1985) North

American area 500 mb mean progs verifying 6 to 10 days after forecast day.



Figure 23 debﬁcts the 41 stations in the United States where the
temperature-forecasts are verified.

Figure 24 is é plot of‘the calendar year 1986 bi-monthly mean absolute
error minimum température scores for the man, Klein Lewis (KL) objective,
and climatology tehperature forecasts verifying on days 3; 4,'and 5 after
forecast day. | ’

Figure 25 is a plot of the 15 year (1971-1988) average bi—mon€h1y
mean absolute errof minimum temperature scores for the man, KL, andl
climatology temperaturerforecaéts verifyfng oh days 3,_4,'and 5 after
forecast day. | ‘ » v |

Figure 26 is_; plot of the 1971 through 1988 calendar year absolute
error minimum temperature scores for the man, KL, and climatology
temperature fofecdsts verifying on days 3,‘4, andlS after forecast day.
Figure 27 is_simi1ar.to figure 24 except the temperature is maximum.
Figure 28 is similar to.figufe 25 excépt the temperature'is max imum.
Fjgure 29 isisimilar'to figure 26 except the temperature is maximum.
Figure 30 isga p1ot-of the 1972 through 1988 calendar year absolute
error fminimum + ﬁaximum) = 2 temperature scores for the man, KL, and
c]imato]ogy'tempeéature forecasts verifying on days (3+4+5) 4+ 3 after
forecast day.

Figure 31 isia plot of the calendar year 198b month}y mean b-class
femperature ski11jscores'f0r the man, forecast!persistence (FP - persistence
of the 1-5 day mean temperature forecaéts as a 6-10 day), linear regression
(LR - see NMC ON 259 of June 82), and observed (T OBS - persistence of
the 5 day.mean ob$erved témperatures as a 6-10 day forecast) mean .
temperature fbrecésts Vérifying 6 to 10 days after forecast day. (See

" Appendix B for an.explanation of this score.)



'ngure 32 .is é plot of the 9year (1978-1988) average monthly mean 5-
class temperature gki11 écores for the man, FP, LR and T OBS mean
.temperature forecaéts verifying 6 to 10 days after forecast day.

Figure 33 is a plot for the 1978 through 1986 calendar year 5 class
temperature skill scores fdr the man,vFP, LR and T OBS mean temperature
forecasts verifyfng 6 to 10 days after forecast day.

Fiqure 34 is_éimi]af tb figure 31 except the_temperature skill scores
afe 3-class. | |

Figure 35 is-simi1ar_fo ffgure 32 except‘the temperature skill scores
are 3-class. -

Figure 36 is #imi]éf to fiqure 33 except the temperature skill scores
 are 3-class. . o

Fiqure 37 dép%cts the 100 stations in ihe United States where the - -
precipitation forecasts afevverified. '

Figufe 38 1is ankeXamp1e of a day 3,V4, or 5 precipitation forecast.
The dashed lines are the 24-hour departure from normal probability of
kprecipitaffon (DN POP) forecaét for Januéry 3. 'The solid lines are the
24—houf_c11mato1ogfca1v(norma1) probability of precipitation (NPOP) for
the first 15 days.of Januéry. A total of (DN POP + NbQP) > 30 is considered
"yes" forecast of precipitation (> .01 inch). A1l stations with an (NPOP}
> 30 are considered as a'"yesf climatological forecast of precipitation. |

Figure 39 is a plot off the calendar year 1986 monthly mean Gilman
precipitation ski1} scores for the man, c11mato1ogy, aﬁd NMC/NUP model
precipitation forecasfs Verifying on days 3, 4, and 5 after forecast day.

{See Appendix C for an explanation ofAthis score.)

.



| Figure 40 is a plot of the 17 year (1970-1988) average monthly mean
Gitman precipitatibn skill scores for the man and climatology precipitation
forecaets verifying on days 3, 4, and 5 after forecast day.
| Figure 4lris a plot of the 1970 through 1988 calendar year Gilman
precipitatioﬁ ski1l scores for the man and'c]iﬁatoWogy precipitatioﬁ-
‘forecasts verifying on dAys 3, 4, and 5 after forecast day. [
Figure 42 is é plot of the 1970 through 198& Gilman precipitation
skill scores for the man and climatology precipitation forecasts verifying
on davs (3+4+5) == 3 after forecast'day. .
Figure-43 is simiiar to figure 39 except the skill score is Heghes.
(See Appendix D for an exp1anatien of this score.) '
Figere 44 s sim11arito figure 40 exgept the average ie forlQ years,
the ski11 score 1s'Hughes, and'c1imatology is not depicted. .
Figure 45 is'similar to figure4l: excent the calendar years are 1977
through 1985 and the sk111 score is Hughes.
Figure 46 is sxm11ar to f1gure 39 except the sk111 score is Hughes
Probability. (See Appendix E for an explanation of this score.)
Figure 47 is similar to figure 40, except the average is for9 years
and the skill scofe is Hughes Probabi]ity; |
| Figure 48 is similar to figure 41 except the calendar years are 1978
‘through 1988 and the skill sco?e is Hughes Pro?abi]ity.
| Figure 4% is a plot of the calendar year 1985 monthly mean 3-class
-prec1p1tat1on sk111 scores for the man and climatology mean precipitation
forecasts ver1fy1ng 1 to 5 days‘after forecast day. (See Append1x F for
an explanation of ‘this score.) |
Figure 50 is:a plot of the 9 year (1978-1988) average monthly mean
3-class prec1p1tat1on skill scores for the man.and climatology mean

prec1p1tat1on forecasts ver1fy1ng 1 to 5 days after forecast day.



bFigure 51 is a p]ot-of the 1979 through‘1986 calendar. year 3-class
precipitation skill scores for the man, NMC/NWP model.and climatology
mean precipitatioh forecast verifyino I,tov5bdays af ter forecast day.

.Figure 52 islsimiiar‘to figure'49 except the observed (P 0BS -
persistence of the 5 dav mean obSerQed precipitation as a 6-10 day forecast)
is dep1cted and the forecast is for 6 to 10 days

F1gure 531s s1m11ar to f1gure 50 except the forecast is for 6 to 10
days. | '

Figure 54 is:simt}ar to figure 51 except the forecast s for’6 to 10
days. i ‘ | A )
Figures SSSthrough 66 and 67 through 78 are plots of the calendar
year 1986 monthﬁy-mean unstandardized/standardized correlation scores for
the man,QKNET;EbMWF; LR, NMC/NWP mooel'and climatology North American
area mean sea—teveW pressure progs verifying oo days 1 through 9 after
forecast day. _ | |

Figures 79 tﬁrough 30 are plots of‘the‘ca1endar year 1985 monthly
mean etandardized-corre1ation.scores for,thev, LR, EoMWF, and NMC/NWP
model North American area 500 mb progs verifying on days 1 through 9.
after forecast dav

Figures 91 throuqh 102 are plots of the ca1endar year 1985 absolute
error minimum and max1mum temperature scores for the man, KL, LR,Iand

climatology temperature forecasts verifying on days 1 through 7 after

Forecast day.

Flgures 103 through 114:and 115 through 126 are similar to flgures
67 through 78 and 79 through 90 respectively except the scores are for

" the NGM, LFM, and AVN NMC models and the days are 1 through 2(3)

after forecast day.
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SECTION 1
Man & Machine (NMC/NWP Guidance)

Mean Sea Level Pressure and 500 MB. Correlation Scores



JFig 1
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SECTION 2
Man & Machine (KL Guidance)

Absolute Error Temperature Scores |
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MRFG Temperature Verification
Stations 1 through 41 for days
3, 4, and 5 and 1 through 61
for 1 to 5 and 6 to 10 day mean

forecasts.
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SECTION 3
Man & Climatology

Precipitation Skill Scores
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SECTION 4
Man & Machine (NMC/NWP Guidance)
Days 1 through 9 Monthly Mean Sea Level Pressure, .500 MB and

Absolute Error Temperature Scores
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COMMENTS

SECTION 1 - MSLP & 500 MB CORRELATION SCORES PAGES 10 TO 32

The pattern correlation scsre'(Appéhdix A} has been the basic score
used by ‘the MRFG to verify the MSLP and 500 mb progs since the start of the
MRFG program. The correlation score was chosen because it is more sensitive
to the phasing of troughs and ridges (considered to be more important) than
to the depth or heighthrof'these systems. The MSLP and 500 mb operational

analyses (HUF) were used to verify the forecast through 1976 and the LFM

‘since 1977.

The North America (NA) standardized correlation score is the oldest
score of record. The US subset unfortunately was contaminated from the begin-

ning through 1975 by & coding (program} error affecting the observed fier

"~ (verifying analysis).

It was assumed from the start that a MSLP standardized {anomalous field)

“score of greater than 0.0 (climatology) would result in the derived forecasts

- of temperature and precipitation having more skill than climatology (as a

forecast). However, experience has indicated that a NA score of 0.17 or
better is required to accomplish this.

Most of the forecasters complained_from the beginning about verifying
a forecast of the anoma]ous.MSLP field (which they could not "see") instead
of the'one they produced (the actual MSLP field). 1In order to appease the
forecaster and obtain a score for the normal (c11mato1ogy) as a forecast
the unstandardized (actual MSLP field) scoré was intreduced in 1977 and has
been usad successfully ever since.

A giance at figures 2 through 22 shows that, for the most part, the

“monthly mean scores during 1986 wera higher {better) than the long term mean

scores (note - the Tong term mean includes the 1986 scores). Also a compari-
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‘son of the current long term meah-scores (figures 3,6,9,12,15,18, and
Zl)lwith those pub]ished in NMC ON 316 of February 1986, indicates an
upwafd'trend’ The many mdnth1y mean recbrd scores (figures 2,5,8;11:
14;17,,and_20) set by bbth'the man and.NMC/NwP mode1 guidante resulted
in 1986 being basically a récord year for the days 3, 4, and 5 (figures
4,7,10,13,16,19, and 22). | |
| No comment is made concerning the “‘bet’cem\em‘fl of the man over the
NMC/NWP mode1‘guidance except thatkit appears to be significant. Since
the séoresbfor'the circulation were near fecords, one might expect the
derived forecasts of tehperatures and precipitétion also to be near record
levels. | |

SECTION 2 - TEMPERATURE ABSOLUTE ERROR & SKILL SCORES PAGES 33 T0 47

In 1988, as‘usua1, the bi-month]y mean ab§o1ute error minimum (figure ‘
24(a,b,c)) ana maximum (figure 27 (é,b,c)) temperature scores for the'man
exhibited a c1ear superiority over the KL and climatology temperature
forecasts for days 3, 4, and 5;7 The man minimum (figufe 26) temperature
scores were all timé‘j-.recordé'for '_dayé'3, 4, and 5 while the maximum

(figure 29) Wé_rvief:'alsc")zéfl time records for dé.ys 3, 4, and 5/’1 -

In 1986, the man 6 to 10 day 5-class (figure 33) temperature skill

score was second beést while the 3-class (figure 36)>wa.s an all time

record.

SECTION 3- PRECIPITATION SKILL SCORES PAGES 56 TO 73

The Gilman skill score, except for the problem mentioned in Appendix C,
is quite sensitive to correct forecasts of precipitation. The Hughes
skill score is quite sensitive to correct forecasts of no precpitation at

~stations with a high.climatic precipitation probability. The experimental
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score is quite sénSitive to correct forecasts of precipitation af stations
with aj]ow c1imat1c'precipftation probabi]ity.f Thus, these three scores
compTiment one another. | - |

‘In #=s 1986, as in recent years, the monthly mean Gilman (figure 39},
Hughes (fiqure 43) and Hughes Probability (figure 46) precipitation skill
- socres fof the man showed a clear superiority oVer climatology and the
NMC/NWP model on days 3, 4, and 5. The man Gi]maﬁ precipitation skill
‘scores (figure 41).werethirdfbéqtfér’days 3-‘4‘ and 5. The Hughes.ski11
(f1gure 45) and probab111ty (figure 48) scores were about the same
‘as’ hml985," . The month]y mean 3-class precipitation skill scores for
the man 1 to 5 day (figure 51) and 6 to 10 day (figure 54) forecasts were
“record.aﬁd.secénd:b;ét respecfivélybh11986) |

SECTION 4 - MSLP, 500 MB & TEMPERATURES SCORES FOR

DAYS 1 THROUGH 7 PAGES

Certainly consideration has to be given, after 1ooking at figures 55
through 102, to producing (operationally) for public consumption man MSLP
‘(precipitatiﬁn) and temperature forecasts for days 6 and 7. It should be
noted that for comparison purposes (operational utility) thé ECMWF scores
vhave ﬁo be "backed down" approximately 12 hours. | |

| CONCLUSION

1985, turned out to be a record year with'regafd to. temperature = -
forecaﬁts, but, otherwiée was more of a "high plateau" year for the MRFG.
1987 Dpromises to be an interesting year'with several chahges expected to

he introduced into the MMC/NWP MR model.
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Appendix A

The standardized mean‘séa level pressure correlation score is ﬁsed'to
determine the skill of the man and machine days 3, 4 and 5 mean sea levei pressure
'forécasts. The correlatioﬁ score is employed because the phasing instead of the
intensity of systems primarily determines how.well the’various weather parameters
can be forecast. The sﬁandérdizing proéedure prevents the contribution 6fbthe
high vafiability (higher latitude) gfid éoints from ovérwhelming’the low variability

grid points (lower latitude).

£

il

forecast. mean sea level pressure at a grid point
0 = obgerved mean sea level pressure at a grid point
o~= standard deviation at a grid point

n = normal mean sea level pressure at a grid point

F = f-n S g =01
Jg ras

F = average standardized forecast across n grid points

0 = average standardized observed across n grid points

RMS F = :F‘z _ | _RMS 0=“'62
RMS ‘Erroxr =\{ff:672 , ,

. Average Absolute Error = T1Fj
FO -F O :
Correlation = = = e X100
| V@ -F%) (Ot -5%

Since the normal mean sea level pressure is subtracted from the forecast/
observed pressure at each grid point, it is assumed that the correlation of the

normal to the observed is always-zero. Therefore, any positive score is .considered
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to have skill over the normal. Some doubts have been raised about this assumption,
however, and for the past 5 years the unstandardized correlation score also has
been calculated. This procedure allows a correlation score to be computed for the

normale This score then is simply the correlation of the forecast to the observed

mean sea-level pressure.
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APPENDIX B

The 5 day mean témperature skill score is a genera1ization df’the_
Heidke skill score where tﬁe expected va]ues'are derived from the obéérved
temperature | |
fota] correct (hits)

total number of forecasts (61)
expected number of hits.

Heidke Skill = C-E c
- N-E : N
_ o

" The expected va]ue.is'calcu1ated-as follows from the number of
stations in each of the observed température'categories:
E = 1/8 x Much Below + 1/8 x Much Above +
1/4 x Below  + 1/4 x Above + 1/4 x Normal

The 5-day mean 3-class temperature skill score simply V]umps”'together
the much be]ow with the below and the much above with the above. . The expected

(E) then is equal to 1/4 X Below + 1/4 X Normal + 1/4 Above.
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Appendix C

The Gilman~skillvscore is a generalization of the Heidke skill score where the

expected values are derived from a randomized version of the precipitation forecast,

C-E ‘ '
Heidke Skill = = C = total correct (hits)
N = total number of forecasts (100)
E = expected number of hits

However, for a randomized forecast allowance must be made for stations having far

>

different precipitation climate (N POP) across the United States, Therefore, to

compute and score an expected chance forecast, climatology must be considered.

‘The procedure for this is as follows:

Heidke wvalue given by:

First, the actual number of forecasts of precipitation'are distributed
randomly taking into account station climatology. The expected number of
chance hits is then given by:

e (gt (- by ) -2 or

E ='2¥~Pi ry + N -gpi -£r1'<a>
where ry = 1 for prec1p1tat10n (2.0L inch) and O for no precipitaiton (£.0l inch).
Now -an expression for p4, which is the probability that after the forecast
precipitation events are redistributed randomly a forecast precipitation event
éill fall at point nin i éiven approximately by pf}?é%i(b). ‘Here F = total
number of forecasted precipitation events and ay = climetic precipitation

probability (N POP), This approximate value for'pi is most valid for small

values of F and (a égai ) and is unstable at times Because of this instability

the less sophisticated but morevstable HggheS»skill score was developed,

Substituting the expression (b) into (a) gives E = nga‘k°-+ N-F-R, where
ai

E = the approximate expected‘value of a randomized forecast, R = total precipi-

tation cases, and N total number of stations. If the climatic -probabilities

ate uniform (aj =%i =a), then tﬁe approximate value of E reduces to the standard

g = (N-F) (N-R)+FR
| - .
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AEEendix D

The Hughes skill score is a generalizatlon of the Heldke skill score where

the expected values are derlved from the observed prec1p1tation'

T ‘5;**%:”52"“::Béfake—3k111—=rc— .1g;w llﬁiig;_i—-=_tgtal con;ect;ghits)m"_*_

N-E : N = total number of forecaéts (iﬁﬁiﬁL'—

E = expected number. of hits

» If the average ptecipitation climate (NPOP) of 12 statlons having. precipi-
tation'is 25, then the'expecteé (precipitation) is simply 12 b .25 or 3 stations.
If the average NPOP of the (100~12) stations’not Having-precipxtation is also
25 than;the expected‘(no precipitation) is simply 88 x (l 0-.25) or 66 stations..
The total expected (E) then is 69 stations. - If the forecaster hit {¢) 75 stations

correctly, his skill score then is (75—69)/(100~69) x 100 or 19.
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_ APPENDIX E

The (Hughes) probébility score is not a skill score yet it is quite
simple to underétand. A rough score (RS) is calcﬁlated for each station

“(N=1 to 100)-as follows:

Forecast | S : Observed : : Bﬁ
(DN POP + NPOP) =30 ‘ P=l ‘ +(1 ~ NPOP)
(DN POP + NPOP) =30 © P=0 and NEOP =50 ~ (NPOP)
(DN POP + NPOP) =30 P=1 and NPOP 250 - (NPOP)
(DN POP. + NPOP) 230 .P=O-and NPOP <50 . ~(1 - NeoP)
(DN POP + NPOP) <30 P=1 and NPOP =50 ~(1 - NPOP)"
(DN POP + NPOP) <30 P=0 R +(NPOP)

Since the total rough score {(TRS) for the 100 stations does not eqﬁal
100 points, a simpleriteritive technique is employed which uses the RS és
. , a f(NPOP) for each station to bring the total number of points up to 100,
The FORTRAN language routine is:
Ty =0
70 - DO 69 I=1, 100

TRS = (100.0 —-!TRS) * ABS(RS(I)) * .01 -
IF(RS(I)) 73, 74, 74

73 RS(I) = RS(I) - TRS
GO TO 69
74 RS(I) = RS(I) + TRS
69 - TTY = TTY + ABS(RS(I))
TRS = TTY =~
TTY = 0.0
IF (TRS - 99.8) 70, .71, 71

71 CONTINUE



~APPENDIX F

/.

The 5-Day mean precipitation skill score is a generalization of the
Heidke skill score where the expected values are derived from the observed

precipitation:

]

total correct (hits)
total number of forecasts (100)
expected number of hits

N-E N
‘ E

“Heidke Skill = C-E c

, ’For example, in Janﬁary the number of stations in the area covered by
the (NP/P), (NP/M/H) and (L/M/H) categories 15121,'28 and 51 respectively.
The average value of the probability of NP for the stations in the (NP/P)
area is'70i and 40% in the (NP/M/H) area. Now if (NP/L) is coded as 1, M as
2 and (P/H) as 3, then the number_of‘stations expected to have coded #alue

i thru 3 is. as follows: 

33% of (L/M/H) = 51 x .33 = 17 stations coded 1, 2, 3
' ' , 40% of (NP/M/H) = 28 x .’40'=' 11 stations coded as 1 and 8.5 coded as 2,3.

70% of (NB/P) = 21 x .70 = 14. 7 stations coded a¢ L and 6.3 coded as 3

Thus, code 1 = 17 + 11 +14.7 = 42. 7 stations
“‘code 2 = 17 + 8.5 - :.:2.5—:‘ 5"Sta'j"tﬁions
code 3 =17 + 8.5 +6.3 = 31 8 stations :

" 100. 0 stations

Therefore,; the expected value =, 427a + . 255b + .318c

Awﬁere a, b and c are the number of coded values 1, 2 and 3 observed.
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LIMITS FOR FIVE-DAY FRECIPITATION FORECASTS
Upper and lower decimals represent the.lower jimits, in inches,
for heavy and moderate precipitation forecasis respectively.
Percer_ﬁage' figures indicote reiative frequency of S-day
periéds with no measurable um:'mnf of nrecipitation
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58%
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