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i ' R p - Purpose

This paper deplcts in a.graphlcaJ.manner the sklll of the Medium Range

(3—10 day) Forecast Group (MRFG) man and machlne (numerlcal model guidance)

:forecasts.' It will be updated each February‘in order to present the latest’

.calendar year versus long term mean score in each forecast category. Only
scores Wlth at.least a. 5 year perlod of record‘W111 be presented Hence;
;thlS paper contalns only the standardlzed and unstandardlzed mean sea.level-
‘pressure correlation;’the,Gilman precipitation skill, the Hughes precipitae
';t:i.on skillt and. the mlnlmum/max;.mum absolute errorv temperature scores for days

‘3 4 and 5 Subsequent updates to thlS note also w111 1nc1ude the experl—‘

‘_mental preclpltatlon scores’ for days 3, 4, and 5, the mean temperature and -
'prec1p1tatlon sklll scores for the 6 to 10 day forecast,and the mean 500mb

‘correlatlon score for the 6 to 10 day forecast.r‘




Numerical Model Guidance (Past to Present)

Acronyms

:a;ﬁBaro'-:Reed Barotropic Advection Model

6L PE - 6—Layer Pr1m1t1ve Equatlon Model

CM - Course Mesh 380km o L Lo o L R

Flne Mesh l90km

'SMHZC - Spectral Model Hemlspherlc

‘124 modes lZ—layers,

'SMGBC - Spectral Model Global 30 modes lZ—layers

SMG26 - Spectral Model GTObal 24 modes 6—1ayers

00Z Guldance

k‘.ha. To 84—hour

_From 1970 through 1977 6L PE CM

From 1978 through 1979 7L PE FM
1;From January 1980 to August 15 19801"7L PD FM to 6b;houré;then
:"7L PE CM w1th Fourth Order D1fferenc1ng to 84—hours.

From August 15 1980 through December 31 1980‘ SMG3C to 48—hours

E then SMHZC to 84-hours.v

'From Aprll 15 1981 through December 31 1981' SMG3C to‘48—hoursD

‘”fthen SMGZC to 84-hours.

b. Greater than 84—hours to 144—hours

(1) From 1970 through»l979: Baro (Mesh 1977-1979)

(2) From January 1980 to August 15, 1980z 7L PE CM with Fourth Order

Differencing.

(3)'From August 15, 1980; to Aprll 15, 1981 SMH2C -

(4) From April 15 1981, through December 31, 1981: SMG26




'3. 12z Guidance

:'a. To 60- hours

(1) From 197@ through 1977 6L PEVCM

Greater than 50—h0urs to . 96—hours (SOOmb only)

(l) From 1970 through 1977 Baro (Mesh in 1977)k

To 48 hours

"~(1)*From October 1971/throﬁgh*Aﬁguét 1977: 7L PE FM (old LEM)

(2). From September 1977, through 1981' '7L PE. LFM (127km)

‘Greater than 48—hours to lZO—hours (SOOmb only)
. 4

the 60—hour SMGZC from OOZ

(l) W“om 1978 through 1981' Baro run from the 48—hour LFM 1nserted 1nto

Day 4

200z 0 00Z ;0 007

- Daj.:éj:‘
L2z | o122

108hrs. | 132hrs. -

e SMGZC*fX - SMG26——

s,

_>%~ = BARO . ‘f]

E




'forecasts are machlne made and are for a"lZW

4

Figures

Figure 1 depicts the North American (130 grid points) and the United States

(86 grid points) mean sea level pressure correlation verification areas.-

Figures 2 through 4 are plots of the North Amerlcan calendar year 1981 and

14 year average (1968 through 1981) monthly mean standardlzed mean sea level

’pressure correlation scores for the man forecasts verifyingwon days 3, 4, and 5

dfafter forecast day. (See Appendix A for an explanation: of this score),

Flgures 5 through 7 are similar to Flgures 2 through 4 except‘that”"‘"

ﬁ?ﬂFﬂaveraggwﬁi929“throughuLﬂj;f'“Mf

-forecasts are machine made.

Flgures 8 through lO are 51m11ar to Flgures 2 through 4 except the average

1s for the 6 years (1976 through 1981) and the area 1s the Unlted States,

‘Figuresdli:through 13 are:siﬁilar'to:Figures S:throughﬁlO except~that.the

Flgures 14 through 16 are plots of the North Amerlcan calendar year 1981

and 5 year (1977 through 1981) monthly mean unstandardlzed mean sea level pressure

'fcorrelatlon scores for the man forecasts verlfylng on days 3 4, and 5 after

forecast day. (See Appendlx A for an explanatlon of thls score, )

Flgures 17 through 19 are similar to Flgures 14 through 16 except that the

forecasts are machlne made.

Flgures 20 through 22 are 51mllar to Flgures 14 through 16 except that the

area is the Unlted States.

Figures 23 through 25 are:similar‘to Figures‘ZO through 22 except that

the forecasts are machine made.




5

‘Figures 26 through 29 are plots of the man and machine North American
seasonal meau sea level pressule correlation scores ((standardlzed + unstan—

' dardlzed) ~2) for the man and machine for the years 1977 through 1981

Flgure 30 is a plot of the machlne ¢(North Amerlcan + United States) +2)

SOOmb standardlzed correlatlon scores for the years 1979 through 1981.

Figure 31 is a plot of the United States December 1981 mean sea level

correlatinn score for the machine'for days ‘1 through 7,
©Figure 32 is similar to Figure 31 except that the level is 500mb.,
: S S et ‘ _ :

.k F:Lgures 33 43, 53, and 63 are average SMG mean sea level pressure errors

for January, Aprll July, and October respectlvely.;

Flgures 34 44 54 and 64 are average SMG mean sea 1evel pressure p051t1ve

.errors for January, Aprll July, and October respectlvely.

Flgures 35 45 55 and 65 are the ‘total number of tlmes an SMG p051t1ve error":

foccurred durlng January, April, July and October respectlvely.

i

AfFigures 36, 46, 56,-and 66 are average SMG mean sea level‘pressure negative

errorsifor‘January,'April, July, andv0ctober respectively,

Figurea 37,'47,,57, and 67 are the total number of times an SMG negative error

occurred during January, April, July, andkOctober'respectivelyQ

‘_‘ F:Lgures 38, 48 58, and 68 are similar to Figures 32, '42, 52, and 62 except that

the level is 500mb

Figures 39, 49, 59, and 69 are similar to Figures 33, 43, 53, and 63 except that

the level is 500mb.




Figures 40, 50, 60, and 70 are similar to Figures 34, 44, 54, and 64

' except‘that_the level is 500mb.

.. Figures 4l,i51, 61;Iand 71 are similar to Figuresi35, 45, 55, and 65'except'

- that the level is 500mb.

' _Figurés 42;;52; 62; and_72-are similar to Figures 36, 46; 56, and 66 except

" that the level is 500mb.

,'Figures 73 depicts the 100 stations in the United States_where,the'precipitation

' ‘forecasts are verified.

‘Figure;74 is an.example of e_day 3; 4,”orv5vprecipitation'forecast. The'”

o dashed lines are the 2‘4—hoi1r departure from nermal probability 'of'bp_recipitation

.(DN POP) forecast for January 3. The solid lines are”the'24—hour climatological
*l(normal) probablllty of preclpltatlon (NPOP) for the flrst 15 days of January. .
A total of (DN POP + NPOP)>30 is c0n81dered a yes forecast,of preclpltatlon

A'n(> Ol 1nch) : All stations w1th an (NPOP)>30 are con31dered as a yes cllmatologlcal;']

forecast of-precipitation._?‘"

Flgures 75 through 77 are plots of the calendar year 1981 and lZ—year average i l;

v

'monthly mean Gllman prec1p1tat10n sklll scores for the man forecasts verlfylng on:
_days 3, 4, and 5 after forecast day. ‘See Appendlx B for an explanatlon_of this

" score.

Flgures 78 through 80 are plots of the calendar year 1981 and 5—year average

' monthly,mean Hughes prec1p1tatlon skill scores for the man.forecasts verlfylng

oin days 3 4 and 5 after forecast day.v See Appendix C for an explanatlon of this
score,
- Figure 81‘depicts the 41 stations_ﬁsed to verify the days 3, 4, and 5

minimum/maximum departures from normal temperature forecasts.




Figures 8£rthrough 87 are plots of the calendar year 1980, 1l0-year aﬁerage

(1972 through 1981, and normal (climat) monthly mean minimum/maximum departure
from normal température absolute error for the man forecasts verifying on days

3, 4, and 5 after forecast day..

~ Figures 88 thrdugh 93 are similar to Figureé 82 through.87 ,except that the

forecasté'are machine (Klein—Lewis'(KL) regression) made,

' Figuré'94visya plot of the averagé combined days 3, 4, and 5 minimﬁm/

‘mgxlmum_departure from normal temperature absolute errors for the man, machine

. (KL) and climat for the years:1972 through 1981,
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" Comments .

It is qu1te obv1ous that the skill: of the days‘3 4, and 5 forecasts of the .
1fMRFG was qulte good in calendar year 1981 The days 3 4 and 5 mean sea level
. pressure correlatlon and prec1p1tatlon sklll scores oenerally were better thanv
~the long term average and several new monthly mean record scores were establlshed.'
With regard to the MSLP the 1mproyement over the long ‘term average was most jf,.‘
': pronounced durlng the cooler ‘months of the year ‘though thlS, for the most part, :'A
“reflected the better than average.guldance recelved,durlng these months.t
'hHowever, to get.an‘apprec1atlon of the increase in the MSLP Sklll of the man

over the machlne compare flgures 20 through 22 to flgures 23 through 25,

Perhaps the blg story of  the year rs Wlth regard to the days 3 ‘4 and 5
temperature forecasts.' In general the KL objectlve temperature forecasts weref
- :hot as good as last‘year° hHowever, the KL did_have several good months in
‘l'l e [ : E e ' .
which it set l9'new monthly mean records out.of a possible 72 chances. Unfor—
'.tunately, poor forecasts made durlng Aprll through July and in Decemher out~.
welghed ‘the good_ones. In spite of the decrease in skill of the KL guldance the
»mah forecasts set 23 hew monthly mean records. _The man. aISO had the loweSt :
ever annual average absolute error temperature scores for the 96 108 120, 132
vand 144~hour forecasts (i.e., day 3 max, day 4 min and max; day 5 min and max).

and t1ed the 84—hour (day 3 min) score from last year whlch_was a record.
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vAppendix'A

The etanderdizea meeﬁ sea 1e§é1 ﬁressure correiatien scere is used'to.j;"
'-jdetermlne the Sklll of the man and machlne days 3, 4 and 5 mean sea level preseure :
'.forecasts The correletlon scoreuls employed because the pha31ng instead of the
':~1etenslty of sfstems prlmarlly ‘determines how well the varlous weather parametere L
':canﬂbe'forecast The standardlzlng procedure‘prevenrs the contrlbutlon of the
.hlgh varlablllty (hlgher latltude) grld p01nts from overwhelmlng the low varlablllty =

:gr1d~p01nts (lower latitude). -

r;f e forecast ﬁeanbsea‘level pressure ar a'grid point
d‘=iobserved meaﬁ sea level pressure at a'grid p01nt
::a"=‘standard dev1at10n at a grld p01nt _:
fn ='normal mean sea_level pressure at a gri&-pointb
_VF7= f-n 0= o-n
e S
rf;= arerege standardiée& foreeast acreee n;grid points
ﬁ'= average_standardized ebeerveé aerose:n grid.points

';'>f-::'z Average Absolute Error = . )
S - W0 - FO '
:Correlation = T X100
: 'Q (Fa - F %) (02 =07

- :Since\theanrmal mean sea levelvpressure is subtracted from the forecast/

';obserVed pressure at each grid point,

L-normal'tovthe observed is always zero.:

it is assumed that the correlation of the

‘Therefore, any positive score is comsidered



e

. to _have skill over the_ndrmal. ?'Some-doubts have been raised about this agsumption,

- 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
normal. This scere then is‘éimply the correlation of the forecast to the observed

mean sea level pressure,
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' Appendix B o

- The Gilman-skill'SCOrevie a generalization of the Heidke skill _score where ‘the
expected values are derived from a randomlzed version of the precipitation forecast‘v

. Heldke Skill = G-F -

ﬁmﬁ'_' C = total correct (hlts)
‘ N = total number of forecasts (lOO)
T E = expected number of hits'

ﬂopever,for airandomized rorecast‘allowance must be made forpstations havlhg'far}l
different precipitation‘climate (N POP) across the.United:States. Therefore to’
_'compute and.score an expected chance forecast cllmatology must be con31dered
,The procedure for this is as follows; | |
Flrst the actual number of forecasts of preclpltation are dlstrrbuted
'rrandomly taklng 1nto account statlon cllmatology. The- expected number of
chance'hits:is then giren by |

N

E=% (py I;j_ + (1 - pl )(1 - rl)) or .

E = Z%Ipl ry + N —gpi "gri (3-)

I

where i —,1 for prec1p1tatlon . 01 inch) and O for no prec1pitaiton (4.01 1nch)
eNow an erpre351on for- pi, which is the probablllty that after the forecast
:‘preC1p1tat10n events are redlstrlbuted randomly a forecast precipitatlon event-
w1ll fall at p01nt win is glven approxlmately by pi‘?g“t(b) Here F total
* number of forecasted precipltation events and ay = climatic precipltatlon
probablllty (N POP) ThlS approalmate value for p; is most valld,for small

values of F and (a- Lga-') and is unstable at t1mes. Because of this 1nstabllity

the less sophlstlcated but more. stable Hughes sklll score was developed
ZFE

EPT

E = the approx1mate expected value of a randomlzed forecast, R total precipi—

Substitutlng the expre551on (b) into (a) gives E =

tation cases, and N = total number of stations. - If the climaticvprobabilities
" are uniform (ag =a}:=a), then the approximate value of E reduces to the standard

Heidke value given by: E = (N-F)(E*R)+FR.

“‘f“‘+ N-—F—-R where ‘
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- Appendix C

'The’HdgheS‘skill score is a genetaiization of the'Heidke_skill,écbre whete‘
the expected values are derlved from the observed prec1p1tat10n.
= total correct (hlts)

total number of forecasts (100)
expected number of hits

Heldke Sklll C-E P .G
NE . .. N
e L E E

- If the average prec1p1tat10n cllmate (NPOP) Qf 12 statlons hav1ng prec1p1~

tatlon is 25, then ‘the expected (prec1p1tatlon) is- 51mp1y 12 X 25 or 3 stations.

If the average NPOP of the (100—12) statlons not hav1no prec1p1tat10n is also
25 then the expected (no precipltatlon) is 51mply 88 X (l 0-. 25) or 66 stations. n
Ihe total expected'(E).then is 69 statlons; 1f the forecaster hit (C) 75 stations -

correctly,vhiavskill'scote-then isd(75469)/(100—69) x "100 or 19,




