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national weather service public forecast verification summary 
APRIL 1973 TO MARCH 1978

Duane S. Cooley, Frederick S, Zbar, 
Dean F, Dubofsky and A. Kristine Campbell

ABSTRACT, Both WSFO and NMC forecasts of temperature and 
precipitation made gradual improvements during the 5-year 
period from 1973 to 1977. One notable exception occurred 
during 1977, when the percent correct for precipitation 
decreased to the 1975 value after rising sharply during 
1976. WSFO temperature and precipitation forecasts con­
tinue to show an improvement over NMC guidance on a nation­
wide basis; however, the margin of improvement has generally 
decreased during the last 5 years.

1. INTRODUCTION

The public verification program consists of two forecasts per day 
based on the 0600 and the 1800 Greenwich mean time (GMT) surface maps. 
These forecasts are for three successive 12-hour periods:

SURFACE MAPS PERIODS OF FORECASTS (GMT)

0600 GMT 1200-0000
Today

0000-1200
Tonight

1200-0000
Tomorrow

1800 GMT 0000-1200
Tonight

1200-0000
Tomorrow

0000-1200 
Tomorrow Night

Two seasons comprise the forecast year: Summer, April-September; and
Winter, October-March. The forecasts verified are maximum and minimum 
temperatures and probability of precipitation.

For the 5-year period, 1973-1977, data used in the public verification 
program were verified for a maximum of 92 stations (hereafter referred to 
as FP) shown in Figure 1. There were variations in availability of data due 
to changes in the collection system. The following are stations which were 
hot available for more than one of the last 5 years: no forecasts have been
verified for Topeka, Kansas, since 1975, and data from Austin, Texas, and 
Baltimore, Maryland, are unavailable prior to 1975. Only data for those 92 
stations and Lubbock, Texas, when available, were used for the years earlier 
than 1973. As a result, these scores may not agree exactly with those in 
Previous Technical Memorandums on public verification, when many more sta­
tions were used.
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Up to 51 Weather Service Forecast Offices (WSFO's), a subset of the 92 
FP stations, were verified in 1973-1977* Back through 1966, all available 
data for these stations plus Lubbock, Texas, were used. Several of the 
present-day WSFO'3 were classed as Weather Service Offices (WSO's)~actually» 
Weather Bureau Offices (WBO's)—prior to the early 1970's. All data for these 
offices were included, regardless of their status at the time, so as to use as 
many of the 52 stations as possible.

Numerical guidance in the form of probability of precipitation (PoP) 
and temperature forecasts was not provided for the Alaska and Pacific Regions 
or for Puerto Rico. As a result, graphs for comparative FP scores include no 
more than 87 stations, and graphs and tables for comparative WSFO scores 
include no more than 46 stations. Both comparative FP (up to 87 stations) 
and non-comparative FP (up to 92 stations) scores are given in the appendix.

Background information in the verification program may be found in the 
1966 annual summary (Roberts, et al. 1967) and in the 1972 annual summary 
(Sadowski and Cobb, 1974).

2. ANALYSIS OF VERIFICATION DATA

Cooley et al. (1977) suggested data be analyzed with respect to the 
following questions:

a. What is the national level of 3kill in present-day precipitation 
and temperature forecasts?

b. How did scores of forecasters compare with corresponding scores 
of the National Meteorological Center (NMC)?

c. How much better were precipitation probability forecasts than 
forecasts of climatological frequency?

d. What was the percentage improvement of mean absolute forecast 
error in temperature over mean 24-hour temperature variability?

Statistical measures of forecast errors for precipitation and temperature 
used in the National Weather Service (NWS) verification program are found in 
Tables 1a and 1b. For the purpose of percent correct verification, the 
categorical forecasts of precipitation are those where probabilities are equal 
to 50 percent or greater; forecasts having values of 40 percent or less are 
placed in the no precipitation category.

All scores are presented by region, as well as summarized nationally for 
temperature and precipitation in the appendix. The results are given for all 
three forecast periods for each cycle and season and 3erve as the basis for 
the statistics quoted in the following sections for 1973 to 1977.
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Table 1a.—Forecast error measures and statistics

Precipitation

i ^ ........... .. number of precipitation casesI- Relative precipitation frequency: PF = number of forecast periodl

x F2. Brier scores: B = — I (F. - 0.)2, 0. = observed precipitationF i=l 1 1 1
occurrence (0 or 1), F^ = forecast probability, and F = total number 
of forecasts.

F3* Climatological Brier score: BC = — E (C - 0,) 2 where C is the
F i=l L 1

long term climatological relative frequency.

Percentage improvement of Brier score - BC - BS = x 100over long term climatology: BC

5* Sample Brier score: BS = PF (1 - PF)

£ _ BSDJ  —- BPercentage improvement of Brier score SS = —^ x 100

1 P P
^• Mean probability of precipitation: MP = — E F. where P - number

r i=l
of precipitation cases and FP = probability forecast when precipitation 

was observed.

F-P
Mean probability of no precipitation: MN = f E F where F = the

* r i=l
probability forecast when precipitation was not observed.

n ~ nf correct forecastsTotal percent correct: PC = NumD|----r---- ^ ^ —Total number of forecasts
(using .50 probability as the threshold value). Values > .50 are used 
as nyesM forecasts.
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Table 1b .-'-Forecast error measures and statistics—continued

Temperature

1 N1. Mean absolute forecast error: TE = — E |T_ - T~| where N = number
i=l

of forecasts, T^ is the forecast temperature, and Tq is the observed 
temperature.

1 N
2. Mean algebraic forecast error: TG = — E (T - T )

i=l
1 M3. Mean absolute 24-hour temperature variability TV = — E |Tq - T^_^|

where M is the number of pairs of temperature values, TQ is today’s 
observed maximum or minimum temperature, and T^_^ corresponding
observed value one day later.

4. Percentage improvement of mean absolute forecast error over mean
TV — TE24-hour temperature variability: TC = ——---- x 100

5. Mean absolute forecast error when TV exceeds 10°: TM = sum of
absolute temperature errors when 24-hour observed temperature changes
exceed 10 , divided by the number of such errors.

6. Percent temperature errors in classes:
T1 = less than 6° = 100 x (number of 0° to 5° temperature

errors) / (total number of temperature forecasts)
T2 = 6 to 10 = 100 x (number of 6° to 10° temperature

errors) / (total number of temperature forecasts)
T3 = 11 to 15 = 100 x (number of 11° to 15° temperature

errors) / (total number of temperature forecasts)
T4 = greater than 15° = 100 x (number of greater-than-15°

temperature errors) / (total number of temperature forecasts)
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3. PRECIPITATION

3.1 1966-1977

Figure3 2 and 3 indicate no clearly identifiable trend for probability 
of precipitation forecasts for the period of 1966 to 1977. The year 1972 
shows the lowest percent correct scores; yet that year field forecasters made 
the largest improvements to NMC guidance. Upon looking at more detailed sta­
tistics for 1972 than those given in this report, we find the climatological 
Brier score (BC) indicates that it was an unusual year with regard to pre­
cipitation. The BC for 1972 was 0.1625, while 0.1481 was the average for the 
12-year period 1966-1977. The BC for the cool season of 1972 was 0.1724, 
compared to 0.1515, the normal.

Values given below are annual averages for three periods, both cycles. 
The actual ranges in percent correct were:

YEAR WSFO’s NMC FP NMC

1972 82.9$ 81.6$ 82.9$ 82.0$
1976 86.3$ 85.8$ 86.1$ 85.8$

3.2 1973-1977
Verification scores for percent correct started improving 3lowly but 

steadily in 1973* then jumped over 2 percent in 1976, only to lose the same 
amount in 1977. No obvious reason could be found to explain this unusual peak.

Using Brier scores for the 46 WSFO's, Table 2 shows the percentage of 
improvement field forecasters made over model output statistics (MOS) 
guidance. In 1976, the improvement by the forecaster was suddenly cut in half 
for the first and second periods. During the next year, forecasters doubled 
their scores for the second and third periods, but first period remained six 
percent.

Table 2: Improvement of forecast office precipitation
forecasts over guidance (%)

Period 1 Period 2 Period 3

1973 11.6 2.4 0.9
1974 12.2 3.8 0.8
1975 11.0 5.5 2.4
1976 6.0 2.8 2.1
1977 6.0 5.3 4.3

One reason for the improvement in PoP guidance during 1976 may be a 
change to using the limited-area fine-mesh model (LFM) as input to the MOS 
equations. Before 1976, the MOS equations were based on predictions from 
the primitive equation and trajectory models.
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To answer the question of how much better precipitation probability fore­
casts are than forecasts of climatological frequency, the reader i3 referred 
to the comparative scores in the appendix. The columns labeled "S” give the 
percent improvement of Brier score over the climatological Brier 3core. When 
averaged over 5 years, the FP forecasts ranged from 17 percent better in the 
third period to 34 percent better in the first period, while NMC forecast 
improvement ranged from almost 16 percent in the third period to 28 percent 
in the first period. The improvement is also illustrated in Figure 4.

4. TEMPERATURE 

4.1 1966-1977

Figures 5 and 6 show a general improvement in temperature forecasting.
In 1968, both NMC and the forecasters reached a plateau, maintaining about 
six-tenths of a degree separation in mean absolute temperature error (MAE) 
for 5 years. Guidance has improved slowly but steadily since then, narrowing 
the difference to one-tenth of a degree in 1976. Values given below are 
annual averages for three periods, both cycles. The actual ranges in MAE are:

YEAR WSFO's NMC YEAR FP NMC

1966 4.0 5.3 1966 4.1 5.3
1976 3.6 3.7 1977 3.6 3.8

Figure 7 shows a marked reduction of the percentage occurrence of large 
temperature errors over the last 12 years.

4.2 1973-1977

The beginning of this 5-year period coincided with the start of NMC's 
improvement in temperature forecasts. This steady trend may also be seen 
in Table 3, which shows the actual percent improvement of forecasters over 
guidance using MAE for the 46 WSFO's. Forecasters showed less improvement 
each year in all periods until 1977, when they gained what was lost in 1976. 
One reason for the improvement in guidance was the change from using the 
perfect prog to using MOS temperature forecasts in July 1973. Further 
improvements were made in the MOS equations after that date.

Table 3: Improvement MAE, forecast offices over guidance (%)
Period 1 Period 2 Period 3

1973 17.7 13.5 6.4
1974 11.1 10.9 2.9
1975 6.7 4.8 2.8
1976 3.9 2.7 1.7
1977 5.6 4.3 3.1
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The percentage improvement of MAE over mean 24-hour temperature 
variability may be found in the appendix under columns labeled "TC."
When averaged over the 5-year period, FP forecasts ranged from 21 percent 
improvement in the third period to 38 percent in the first period. Forecast 
improvement by NMC's numerical guidance ranged from 18 percent to 32 percent.

5. SUMMARY

During the period 1966—1977» changes in most scores were 3mall from year 
to year. However, temperature forecasts have improved consistently and con­
siderably over the period. Mean absolute temperature errors for the maximum 
and minimum temperature forecasts dropped from 5.3 to 3*8 degrees (F) for NMC 
and from 4.1 to 3*6 degrees (F) for the FP stations. There has also been a 
reduction in forecast errors of greater than 10 degees (F) by WSFO's, dropping 
from 6.2 percent to 4.1 percent.

In predicting precipitation, percent correct scores have been on the rise 
since 1972, with an unexpected peak in 1976. During the period 1966 to 1977, 
the range of annual average values for the forecasts by NMC was 82 to 85.8 
Percent correct. The FP forecasts by the WSFO’s, or their predecessors, were 82.9 to 86.1 percent correct.

In general, year to year variations in scores for guidance and public 
forecasts can not be attributed to any one cause. Changes in the dynamic 
models and the periodic addition of new predictors to the MOS equations, as 
well as the field forecaster's growing familiarity with the guidance and its 
characteristics have produced a gradual improvement in forecasting by both.

Information on NWS verification of other forecast variables is available 
ih publications by Techniques Development Laboratory, such as: Klein and
Hammons, 1975; Glahn and Lowry, 1976; and Zurndorfer et al., 1979«
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APPENDIX

CONDENSED SUMMARY OF RESULTS

All scores for precipitation and temperature from 1973 through 1977 are 
presented by region and nationally. Results are given for 0600 GMT and 1800 
GMT forecasts for all three periods and both seasons.

Pages 17 through 76 give comparative scores for FP (up to 87 stations) 
and NMC guidance. Pages 77 through 136 give non-comparative scores for all 
FP (up to 92 stations) forecasts.

16



x>XX
vO
H
04

rnCO
x
MXHOl

1ST PERIOD PRECIPITATION FORECASTING PERFORMANCE
^ C/>
> x > c r> o m
h i> r“ n m c >m o > to 2 h c/>O *-• CO —4 —4 X -H

2m 2o2 2h 2o-n Zm 2o^ Zh* 2om 2m 2ox 2m 2on Zh 2om
■n is o> "n 3 <m> ~n 3 od ~n 3 eh*-* “n 3 o> "n 3 <r > ~n 3 o& "n 3 cp ;o “n 3 od-n 3 q\ x>-n 3 a>-n 3 on x-n 3 a>-r» 3 o> ;c 
x n rsi x ors« r* x n rs. t n isi o tj nrs4 x nisi 2 x n x n im 2 x n rs» x orsi n xor^ x nrvi 2 x ONi x ONt 2
MM mmCP (P roro 04 04 04 04
ioio cncn roio -P-PCP CP vOvO cdcd -P-P -P-P -P-Pvfl vO 03 CD 04 01-P-P -P-P MM 04 04
roro CCCD O'CP MM MM (PCD 0404 in in00 05 MM ON O'

CPCP cncn 030:roro oo oo 04 CP vOvO 04 04 -P-P MM OO CPCProro 04 04

• 1783
,2380

• 1783
,2380

XX WW CPCP HP MM
MM MM «-*M >oro roro CP CD 

908 oo OO II roro vO vO PJIO >N tPCP 03 03 
908 ^IH >N

2 CPCJI OO OO oo roro CPCP MM OO -P-P CPCP2
776

?3
c

776
 aa nllX ’I  sDsD03 03 CD CD 03H HH vOsO 03 03 03 03 03 CD 03H 03 CD (DH

835
LT 04 0410 OO oo O-P Hin roM roM -pro cp ro -PIO MvD roo MvD Xc xx 

835
oO-P vO-P oo oo Mvfl (PvO 0403 -ph MO* UUP HvO -P-P O-P vOvO

,1732
xx

.1732
Ox nd> ■P CP -P-P -p-p 04-P -PCP -P 04 -P-P -p-p 0404 -PCP Ol-P Ul-P
(fl (JlvX) CDCP oo oo M-P 03 H 04 4? -P CP cnro CPCP 030 OlvO M CP CJIvDh 3XW -P 04 03 03 oo oo vOvO cnro -PCD vOH CPCP ocn M-P 04 cn -PCD vOCP

i   
 

113
MM MM MfO Mro MM MM MM MM MM MM X»

113
CO CPCP OO oo HCP 03H H H HH 0404 HH HH v£> vOmen oi cn -penn (JlvO -PCP HH vOCT HH cpiooo oo CDCPc/5 -P03 -pro (pen -pen cncp

MM oo oo oo OO MMroro roro roro roro roro roro
vO vO -p-p vOvC vDvD MM HH MM -p-pmen roro

lOfO oo CP 04 OO CP (P vDvD (PCPiv) vO vO CD CD CD ro roro cncn(PCProro (PCP  CD vDvD CD CD vOvO HH
,2034
,2034

MM MM OO OO MM MM MM MM MM MM MM MM
• 1507 

oo ooOM MfO MA) Mro MfO to CP 1004 CD-PCP cncp cncp cncp rocp
.1507

OM J\ vO H-P CPHHsO cncn -p cn cncp rocn cncn rocn04-P cnepOvf) O-P veer CTvD -PCP■Pen 04 cn Hen cno loer CD CD

MM OO OO MM MM OO OO MM MM MM MM
CPCP (PCP CD CD HH (PCP CD CDcncn -P-PvOvO VOvO cnui GD-p-p CD 03 CD 03 MM n0n£cncnHH HH vOvO 04 04 n(PCP 0404 (PCProro 0404 -P-P

M 1 CP M fOMlo03ro 0410 TOMroro 04 r\) 04 ro O H CPH 0410 (pro(DO  M OO OO 040 HO OM M-P CPCProcn 1004 oro 0)CD CD (P-P OO OO MH (DCD MM MCD O CD vOH -PvD CPHh cn 0410

MM MM MM MM OO OO MM MM MM MM MM MM
-P-P -P-P oo oo HH HH crcr 04 04 HH HH cc(TCP crcj CPCP cncnOO (PCP MM HH roro OO OO C/5roro cncn cncn04 04 CP(DCPCD HH cnCPcnCP -p-p HH OO MMroro roro CPCP cncn

iom « • IOM M M COM ro m roM roro roro oi ro 
-PH OH -P-P vOIO 05M 03 CD H \£-PCP oo oo (Den cp-p CPvO oro cr

CP M vfiO -POD CP CD HCD 04 vO C/5-PCP03 fo oo oo vocn -pen oro -pro

Coa) OD X33X COCO(Ona3X2XO
11 II II II II II II II II II
X(/)XOCEX 3 3-42uu)unuc^J3H2^pxrxRPiroc2 r ^ ^3 n ^3 n 3 ru> 2 21> arorn3>XH rn
2n2H_ . • . — XV—MXX1 I  I X'
•H HO CO «C XXXa> rnnoonomxmco dcccx3HlQXT3l>l»n xnxMnxcDCDrn
XXXO HhhZXo oi> nrrnnonon '225® chhomm-<-<ox

2H2M -*mhixh XH
H HP1 HOOn>
_ » mxxd-o o onnnn^ nco 2no o

>> 2® ODO XCOCO 
_ ™ X-H-1 OO OP“ m- «< < ©n n czx rx x nox 
x CD z m oxoCO o -<XhmxOmHHX>M-| —«•—1 >oHZ



2ND PERIOD PRECIPITATION FORECASTING PERFORMANCE

_ O ►h ^ c/) -H -H -1 X WJH
— 2*-* 20-n 2h zo ;* sm son 2m sox sm son zh son

?oS5S^?^??.75r^^3?23r5Z!39,^3?'2Z:3®3!3?'2Z!3?T!5?'?^3®-n3ff'5xnNxn\n3nNxnNnxnNxnN2xnNxnN2DnN*on\rxnM3nN2xnMDN2

®® 
oo 
roro 
® ® 

<_ncn 
cncn 
oo
vfl vfi OO OO

->l^4 O'®
pp

roro

oo
®®

roro
®®
MM
®®

CM CM
-4-nI
vTvD
®®

CM CM
®®
-4-4
®®

PP
CM CM
roro
VDvD

pp
MM
®®
-4~>l

pp
cncn
MM
pp

pp
CM CM
®®
® ®

n

ii

s  
 
 

X 

n 

i 
 
 
 

cmcm 
'O'O 
fJKJI 
OO 

CD® 
MM 
• •
® vfi

iv>tv>
vDvO 
vOvD 
CMCM

®®
roro
• •
^icn

OO
• •
OO

OO
• •
oo

mm roro
cn c_n oo

-4-4
®ro ®P
• • • •
—4 M P®

roro® ®

vDvO
MM
• •
-40

roro 
®® 
Cm O

vDvO
OM
• •
®ro

® ® 
CM 04 
M M 

® ® 
OM
• •
vxro

® ® 
MM 
00 09

® ® 
OM 
• •
® O

XvX) 
CM 04 -4-4'jy  ji 
cncn pp

® ® ®®
OO roro
• • • •
OM >ip

MM 
•—*M 
OO 
loro 

-4-4
®vD

CMP

MM 
O O 
CM CM
cd®

\D vD

CM O

x
o

/j 
i 
 

PCM
OvD
• •
w ro

CM CM 
vD "4
• •
MCM

OO
• •
oo

oo
• •
oo

CMP CMP 
®ro ® CM
• • • •
OM M®

(MCM
^iro
• •
M-n|

CM CM 
cno
• •
M®

CM CM 
^i®
• •
CM®

CM CM 
vDvD
• •
®^l

CM CM CMfO 
®P M->J 
• • • •
®vD roro

PP
CJ1P

ocn

PP
cncM

®^i

3
X

MM
®cn
• •
o®

oo 
• • 
OO 

oo
• •
OO

roro mpo
O ® ® ®
• • ■ •
->4 O \£)-g

® ® 
• • >IM 

® ^
• •P®

cncn 
• • CM® 

® -4
• •®®

->l® p p
• • • •roi\> p o

roM 

Ov0 
MM 

vD ®
3
Z

• • roro 
OO 
roro 
®® 

• •mm
vO v0
cm cm 
oo

• • 
oo 

• •
oo

• • • •
roro roro
pp cncn
MM ®®
MM ®®

• •
oo

\0v0MM
® ®

• •
oo

V0V0CM CM
PP

• •
roro
MM
® ®
®®

• •
roro
roro
roro
cncn

• • • •
roro MM
MM ®®
® ® OO
OO MM

• • r\>ro 
-p-p 
p-p 
MM

• •roro
CM CM
-4-g

X
X

roro 
®® 
vorv> 

roro 
rocn 
vT®

oo oo MM 
® ® 
vi)M 

-4® 
MM 
®-^ 
p O 
OO

oo 
® ® 
p ® 
-4CT 

c o 
® ® 
Jl^l 
m®

MM 
CM CM 
® CM 
M® 

MM
CM CM 
® -4
®®

MM 
CM CM ® x 
® CM 

MM 
roCM->iro
UIC

MM 
p P 
cncn 
i\:->i 

MM
CMP
\o ro
®p

MM 
cncn 
pp 
Cn CM 

MM
cncn
oo
®a>

oo oo MM ®®vflvl)  
CM CM 

MM >l>4MM 
CM CM

OO 
"4 -4 
vX> vO 
CM CM 

OO
® ®
MM 
CM CM

■M'J 
MM 
CM CM 

-4 >J 
CM CM 
® ®

MM 
cncn 
® ® 
® ® 

MM
pp 
® ® 
®®

Mm 
® ® 
roro 
cm cm 

mm
->4
cd cx> 
roro

a>
n

MM 
M® 
• • ® vo 

MM 
05® 

• •cn®

oo 
• • oo 

oo
• •oo

PO 
• •
CM®

MM
O CM
• •
®^l

MM
vD®
• •
v£>®

MfO
enro
• •
OO

roro
MC 
• •
CM -4

M
®ro 
• •
O CM

MM
CMO
• •
MO

MfO
Pc

IOM

|\}|\)
MO

enM

MM 
PP 
®o
PvO

MM
PP
roro
CM CM

cn
-4

®®cncnroro
OO->4-4enpMro

OO
-4^1cncn
MM

MM 
® ® 
roro -4P 

MM 
® ® 
roro cncn

MM 
PCM 
vO^J 
-4M 

MM
cm cm 
®® 
CM CM

MM 
->i® 
PvO 
P CM 

mm 
® ®
vDvX) 
vOvfl

a
c/3

MM 
(MlO 
• • pen

MM 
CM M
• •®®

oo 
• • oo 

oo
• •oo

I M'Men • • ® M 

I oro• •-Jvfi

M 
CM® 
• • 
vDvD 

M
CMvO 
• • 
ro^l

MM ®-4 
p vD 

MMcncn
®ro

® ® 
• • 
■>4 vO 

>ip 
• •
vD®

MM 
® ® 'J®

• •
^iro

(A
(A

GO CD CD TJ33T3
c/n/)cor>cDnsxox

ii n ii ii ii ii ii it ii ii 

n>irxrrnocc*o c/5 tj n ac x is 2-«s 
x)3nMHr>i>H23
nTnim>22i>0DCD
nrnj>x-H rnn
2ri2H H-Q-0 X 
H -HOGOCXXX

h3xhco) nnn ooncDocxocn~
iH3cnix^i>n 
xnxn rnx cd CDnxT
xxxo nHMSXo
o o> nrrnnx
<(/icrm hhm on
non ■DHHnnn
30203 M-<-<OXl>
nxnx -h xhc
2nzw j>Trnn-
-* -in nooni»c/)

x hxxo—i 
o o ----------
x nco son o

n s
CD xo ncoco

X X—4—4 o
O on m- - r»
< c o CO
n n CSX n
X X nox CO

s n
CD CD oxo
CO r> -<Xm

nx
Dh

I
XJ>

i>o
-IS

18



»X
X

4)
4
M

4)
4
CM

3ND PERIOD PRECIPITATION FORECASTING PERFORMANCE
z CO
x» X o O n
-H I> r n n c t>
»—i n > CO z ■H CO
O m CO -i -i X -1
Z ZM ZOX ZM 20 ^ 2^-» Zorn zm ZOX 2M zon z*-» zon•ri 3 CP n 3 <M»-n 3 OD 3 0> *-• 3 a “T| 3 CM» 3 03 “H 3 ^ X "H 3 o>-n 3 0^ >-n 3 OJ-n 3 O'X-n 3 OD T13 0> X■DnMnNrxnNxnNnxnNxnN2xnN'cnN2xnNxnNrTnN’onN2xr!NxnN2

MM MM
mm mm row ww CMCM CMCM pp pp PP PP
men 4) vO CP03 03 05 CMCM MM CMCM DOO CPCP mm
men CM CM MM MM OO 4-J ww 03 ex MM (NT
CM CM 44 OO OO OO OO ww ww MM CMCM 03 05 mm ww 44

(

WW CMCM MM MM 
.0 4) OO ww row T3 CP 03 05 44 vDD OO OO
PP CMCM a><p mm CMCM OO 44 OO CPCP CPCP
MM 4) 4) OO OO OO OO CD CP 4)4) pp 05 03 44 44 ww mm

 
 

CP CP -4 CP 4)4) vO vO -44 44 05 03 4-4 44 44
MM 4)0 OO OO OO Vi) Vi)OO OO OO 05 03 ww ■403 403 CPCP X

 o
r 44) 03 M OO OO OO OO MCM -4 03 ww -4m OM W CM vC 4 PW

 
 

> CM CM CMCM CM W CMCM CMCM ww CM W CMCM PPww/) MO PCM OO OO OO 0)03 04 MW MMOO PW W 4 00 CP MO
H

4>M OO OO OO (PO ocn POP (PMOO mm 04 Mm O CM4®

MM MM MM MM MM MM WM WW
OO OO OO OO CD v£) 03 03 m4 CPCP PCM 4m 0 4) MM 3pm (pen Z

4>M OO OO OO OO vO W cpm CMM m p M 0> 405 MM(P4> o>w

MM OO OO OO ww ww MMww OO OO OO ww WW WW
CP 03 OO 4)4) MM4)4) ww 44 MM CMCM PP X

ww ww 4)4) OO VflvflvfivD CPCP mm CMCMww MM OO pp XMM MM OO pp mm 44 4)4)

MM MM OO OO OO MM MMOO MMOO OO MM MM MM
CM 04 04 04 44 (P4 pp mp CMCM mm mm mm
MPO 4® MP 4) W (P CP MvD 443 W CM WM mep
4 CM -4H vDO PCM -ja men wer CD (M wo (PW

MM MM OO OO OO OO OO MM MMOO MM MM MM MM
PP CD 03 44 4-4 -4-4 ppmen mm 44 03 03 03
4)4) pp OO vflvfl ww MM CPCP 4) 43 44 WW o
CM CM MM pp (P(P mm 05 00 OO CMCM CMCM ww

MM MM MM MH MM MM
MM OO OO OO CJ1P MW (PP P (M PP PP003 r\> vO
CP-P (PP (TH O vfi 03 4) O P H03

MM MM OO OO OO OO OO OO MM MM MM MM MM MM
PP PP 44 44 (per CPCP CMCM mm CPCP 44 a
OO mm PP mm ww ww 44 OO 4)43 (MCM (/)
434) 4)4) WW CMCM pp 44 MM OO CMCM CMCM

MM M
CPCP mm oo oo CMC 4 P 4)4) CP® 1 •OM 1 1 OO oc MW OO 04)

(A
(JIM cpp OO oo oo oo MCM 030 44 4)M M® 4) W M 4) W4> (A

WOD CD ~0 3 3~DCflCOCflOODnzXOX n
H H H II II II II II II II II
"Ot/njOttT) n>xrx^pinJ3HZ2ccc
X2rnHNrj»H33
nT3n3n>zz>wcD
nr nx>x-i rnn
2HZH HTJ-D XX
H HO(rt<XXX

c rnnoonoo
^hoc mccxn-^M3QXXX»X»031 n x m m x oa od mx n
3JXXO HhhZXO
o o> nrrnnx
<c/)<r »—«•—*»—i or
nnr -oHHDHn
30303 M-<-<OX J
nxnx -h xhc
2H2h J>nnX—<-
h Hn hooh>m

~ MXXOHo ° ornrn----4*-*n nc/) -200-- 9 j>j>® mo tiwwX XHH O
o on m- «• r> < < o co m n czt) n x x nox
03 03 oxoco n -<Xh

nxo •—i 
•-•-I 
XJ> •—•—I
>o
-IZ

Mo
z

19



APR
1973

SEP
1973

 
1ST

PER
IO

D
TEM

PER
ATU

R
E

FO
R

EC
ASTIN

G
PER

FO
R

M
AN

C
E

CD
o O> —i "D > > r~ t:n cm >CDm o > Cfl 2O *-• GO -t H I H

ztm zo^ lto "n zp :zo x zh zon :zm zox p'om zh zo'iTivc:-n3(rj>-n3(X)T,3(rw-n2a)'n30>j>Ti20JTi30'7)TizD'n3(M>‘n3cc'n30'3)'n303'n3o>?3xrMnNrTnMnNnxnNTnNZxnMnNZTr.NTrNrxnNxnNzxnNxnNZ
MM MM
CnG. 04 04 roro roro CxOi CXCX 04 04 04 04 WOi GmCn
MM MM or or LT Lfi ojoj pp cnai CJl CJl (D(D a cd z
oo 0-0 roro Cx Cm ace oo vXDvfi ww pp
cd a CnCs oo oo oo oo PP ->|-sl oo oo IV; f>o ->I-J oo v£vXD

rocx 04 04 oo oo oo oo f\>04 A3P OiP 04 P A3 04 A3 04 04 04 OiP

vC CD O vC oo oo oo oo voro vOC CxCx CJl CJl (JIM CJ1M oa roo n

-P P -PP H*H* M M 04 04 (X Lx 04 CJ PP crcD CJl CJl 0404 04 04 PP CJl CJl

Cx Cx aa o c> vflvB vfl vXD vXDvfl p p Ct CD CJl Cf CJl CJl (DCD oo <tier

 

Oil-* 04 M roM 04 H* 04 ro 0410 r\)M ro 04 M  04 ro
fVD CD cjkd oo oo oo oo ^Ivfl vOCD vXJO 03 M ^JfO vOvX) CJKD >IM

>IH 0403 oo oo oo f\DM CD vXD (DP CJl vXD vOCJl O VXD 04 CDoo OM o

1 1 • 1 1 • 1 1 1 1 1
OH* oo oo oo oo oo OM MM oo oo oo OMoo oo

05 04 PCD oo oo oo ^IvD 040 O vXD (DvXD 0103 0103 vD(Doo MM CT

CD CD oo oo oo (D -J cji a CJl CD CJl CJl CD (Da PCD CJl-siCJl ~>i oo
—1

->l CD oo oo oo tmo vXJP 003 03 CD OProa oo avo CJIOoo 3

0^1 03 CD CD 03-J 0^1 ~>l^l vXDCD VXDCD a ~>j a^i
(DOB PT» oo oo o o CD X T»p roo vO o OP OP OICD OiPoo

mio >IO oo oo 0403 O CD 004 04 04 ro->j MM ao P 04oo oo

MM MM MM MM m ro MfO M M MM MfO
roa oo oo oo oo rotn MvD (DP >IH vX) 04 aio 04 vO 040roa Hro
(DOi oo oo oo oo oo CJIO MO M vD rotn p^i OvX) VXD -sjacn

HOI fOP oo oo oo oo mio MCJ1 rocji OM MfO 004 fOProp -1
04

»-*o oo oo oo oo CTO OvjD >IO vO(D P(D M 04 vflIO 04 Mm ro

OO OM oo oo oo oo oo OM OO OfO oo OO OO oo -1

0104 oo oo oo oo fO IO LT CJl ro —j >IO- MM 04 a 04 vCroot pa

H-H-lpoiadm-l -H-l-l-l-l  3cnn<nz

ii ii ii ii ii ii ii ii ii ii
O J5 J5 ~0 ^32

qh rrrnrT,rrr*nc3H^OQJ»3l:m xzzn2ztr> • i i n n m
■hm  M M CJlm>>2>>x GO 03 f- -I CD CD 
XI CTO CDCT GO GOO

HOnnOOT
— rncirr
x xcx"Dcon
> 3H>XHHO2 xnHonnx

m n< m
m x-n nro"no
CJl >OT13PO>

-ixon i xw
o cmxzxm-i
n xom—ioocd
cr>X  m>oCD >0X0 o0
n rn-iooc -i
r-. x nno
cd xrn xxm

oxn cox 
xxxomx 

ox<xo 
oxon<x r>*: xxnO
CD X -1
cd rn cc
rrz! >
CD X

-i M
< >

CD
P' M
X r
o *—<
m -i
m -<
o
CD

20



A
PR

M
O
1
4

0
n
X

M
>
J
4

2N
D 

PER
IO

D 
TEM

PER
A

TU
R

E 
FO

R
EC

A
STIN

G 
PER

FO
R

M
A

N
C

E
ooX o

n c
x> oon

o »—•
zo x zh ZO oo X T7M *’*-• ZO X zmzo z ~zv"r»30o"n"Zno5>"r*30:T 2® i-ixiS® XIS® P'nZCfnitr XTl^3>T!3C'J>'n^CST’3C'XTil03'n3(rXxnNT'nNrxnNxnNnxn\xnN2TnNxnN2xnNT:nNrxnN'D o.ni zxnNiriNZ

04 04 IV) IV) roro 04 04 04 04 040 04 04 04 04 ooroiv) crcr cncn ro f\> rv>r\) enu* cncr crcr crcr zvOvD oo
iv>iv) roro CNCN MM oo 03 0? vDvO 04 04 ppCJLT

CO oo oo oo -P 4? 03 0? 04 0 44 iv> no 45 45 MM vOvOoo oo
v
^
0

0

oo 04 P 04 04 pen 04 P rV> 04 rooa 04 P 04 P04 P CN 04 oo o o o o H

oo cncn M 04 mm a: ON vCLT 03 01 ®IV) PM nUH> OO? oo oo oo 4
-
0

4? 4? 040 0404 -P 4? 0404 crcr. OO oo crcji -P pCT LT
• • • • • •• • • • • • • •IT vB 45 45 45 -4-4 CJItX • • 

OO CD CD ® 45 IT PP crcr • • oc • •®®-4-4

IV)M IV) MH iv)m IV)M m i ro IV)M iv)m IV)
OO OO a>03 noon -40 4>cn ® O M4 ® CT ®fV)PO OC-P03 • • • • • • • • • • • •• • • • 03 ro OM vfl^l P 04 0304 OO-P-4 OO OO oo

I I 1 i 1 « i 1 1 1 1I I I •
oo OO oo OM oo OO oo OH OO OH OO oo oo

• • • • • • • • • • • • • •• •• • • • ^i® 0 03 03 cr IV) M IV) O' LTvC 03 03
oo oo

O'03 O'O' O'-4 cn® O'-4 cncr ® ® fjl®®^l crcr oo oo oo oc
• • • • • • • • • • • • Vi® • • • • • • • • • •

-4 O' envo O'® ®cn PvO 04 vO MvDO'O' ®-4 OO oo oo oo

-4 O' CD CP -4 O' -40' ® "4 CD® -4-4 ®^l^1^1 03 —4 
4)4) 040 ro\) cn^l JlvO45 >-* -40 -4 M o\)HJI O o o o oo o o
• • • • • • • • • •• • • • • • • • • • • •

voro 4) CP PvO ® 04 ®M vO® O'vOoo cn-4 ®^lM[\) OO oo oo

MfV) MM IV) rv) xrv)MfV) MlV) MM MM M IV) MlV) 
oo O'IV) 4 O' o® ocrO'IV) cr o M®oo oo oo M O' ®IV) -4IV)

03 04 OO' oo O'O' pp cr oj O'ooo oo ®poo cn® cn® ® -4

04 01 M 04 oo iv) in IV) IV) tn-4oo oo oo cm tn m rv) OIV) 04 cn M 04

CNM ®-4 oo 03 03 OCT IV) Moo oo oo 04 vO ®v0 ®p PO PvO

OM OO oo oo oo oo OM oo MIV) OM oo oo oo OO

03 P c>cr O'® IV) IV) pp 04M cn® MM ® -4 p®oo oo oo oo

HHHHH*WI\)M 3Qn<rz 
1111 I' H II II II II II II 
rs 332P* r* n|-r»XJ2 |-r pn2Z rz
^OQ»XM>2 

7?znzzo 
7 1 <n n m
JL rnt>i>2t>>x

Min CO 031“-4 CD CD
*CU1c COO CO coo

HCrnOCT
I XCXnrrrXCCX^rr  

3H&XH-40$ xn-to'onx 

k, rn oc m
cji xx mono 

^OXZ^O> 
HXOn I XC/3
cnjizinn h

& xnnnonw 
n>n c> 

co t>o xco 
h n-ic/>< -I 

33 nno Co xn xccrx 
oxn cox 
xxxonx 

ox<xo 
nxoncx 
r xxn 
>*: o
COX -4 
con << 
nz >
CO X

T>
CD

n
x
o
n
m
o
co

21



APK 1973 SEP 1973 
3HD PERIOD TEMPERATURE FORECASTING 

PER
FO

R
M

AN
C

E

GOz TJ Oc 5»1>n COi>GO'OT ^M 2Torr' 31-* 7ZOX ZM _:?*-» zo-*Ti305'n3ir>“n3©“n3a'^-*«^09Ti3<M>-n3©-n3C'X"n3 0*“n2r23 5? 55SSE5332? 5S!T.5xnNxnNrxnNxnNrxnMnN2xnNxnN2xnMnNrxnNxnN2xnNxnNZ
MM
IV) (V)
vO vCr- jr
COCO

MM
CM CM
O O
M M
-J-nI o o oc oo oo

IV) IV)
crcr
IV) IV?
-P-F

IV? A?
CACA
CM CM0)0

CMCM
IV) ro
MM
-T -F

CM CM
IV) IV)
CM CM
IV) IV)

CM CM CM CM
caca crcr
->i^i vCvC
OO act

CM CM
OO
CM CM
MM

CM CMOO-f-t
vCvfl

z

CM -F

CD IV)

-F-F

O -F

o o

oo

o o

oo oo

o o

oo

CM CM

-F O'

F -F

M vD

F*JI

CAO

F' A

MM

CM CM CMCM

fV)CA OO'

F* F

OFT OO
H
n

-F -F

Cm Cm

-F-F MM

CD 03

MM

c>o

CM CM

crcr*

CM CM

vflvO

CM CM

vflvfl

-F -F

vflvfl

CACA

F F

CACT

•M-M

CM CM oo

CACA crcr

F F

CD O'

CACA

c c
-i

m
IV) CM

CM M

M
-Fen

-FO

OO

oo

oo

oo

oo

oo

oo

oo

M
IV) ->l

CD -F

M
(DO

IV) O'

M
->KD

(M->l

MM0>0
PF

1 i
a>iv) FT o

cjhv) vOM

M
O-F

IV) O'

rv)M
OF

IV) OD O

• 1
m ro

CMC

oo

rv)CM

oo

oo

oo

oo

oo

oo

oo

oo

1 • MM

CM CM

oo

OCT

• 1 
MW

a> *i)

OC

IV) CM

• i
OM OO

"-4 CM O'CD

« 1
MlV)

fct

• 1
oo

IV) F
—1
CD

OO

CM nD

-JCD

oo

oo

oo

oo

oo

oo

oo

oo

oo

CD^I

CD IV)

"nJvD

CA CM

CD -J

CM IV)

03

MM

CD O' ■>103

OIV) OM

O'O'

MOD

O'O'

-F vO
-H
3

^1^1 
O M

OM

pro

emu

oo

oo

o o

oo

oo

oo

oo

oo

^->1
vO^I

vflM

^ICD
CM O'

-jcd

CD O' 
>|M

vOCM

O'O'
O'CM

-PM

03 -M 
CM 03

M F

CD -M 
\)03

IV)-4

^10' -M-M
M03 F?0

OCA CD -4

MlV) 
vO CM

vDIV)

MIV) 
voro

-FIV)

oo

oo

oo

oo

oo

oo

oo

oo

MM
^IvD

M CM

IV) IV)
O -F

rv)o

iv) rv)
CAvO

CAM

IV) IV) 
CACA

009

MM
FT®

43 0

MM
FT O'

OCA

IV) IV)
rotn

CAvO

MfV)
vOO

FT-F

-1
IV)

CM-F

CAvO

Fr CA

~4^l

OO

OO

OO

OO

OO

OO

OO

OO

ro o FT O'

CAO 03 vO

CA 0>

FIV)

CD CD

•F O

IV) O
iv) ro

IV) CM

CD O'

O-F

'MCD

CA-F

0 03

-1
w

oo

CD 03

MM

F\fl

oo

OO

oo

oo

oo 

oo 

oo

oo

oo MlV)

CAO OCA

MM

M-F

IV) O

IV) M

OO

OO

MM

OIV)

OM 

CAO 

MM

MM

■H*

—I—< -H—I—I3(?o<nz
ii ii ii ii ii ii ii it ii n

□ 32T]2JZ<dm rnrn'^nc3JHffNOCT>>3J>I>2 n X2ZOZZ03j> i i i n n r.-h n>:>ZD*:r»x
m m m uuo gd r —i cc od xcao coo coc/io

HOHhOCT
-h rmrr
X 73CX-DCCZ
I» 3HUXHHO
2 T) izh o n n xn oc mm xn ui otizmrv)~nr> > ^o>

hxoh i xcoo cmxzxm-*m xnnnonw
ox  mtgo»o j>  oxd  jco>n rn-icoc -in x nnoco xn xcrmoxn cox xxxonx ox< xo0X0 XC Xr xxm j>*: ocox -i 

H2con  <<>
CO X-I M< >03n >-• x r~ on -i n -< o co

 

 
 

22



0C
T197J 

M
A

R 
1974 

1ST 
PER

IO
D 

PR
EC

IPITA
TIO

N 
FO

R
EC

A
STIN

G 
PER

FO
R

M
A

N
C

E
2 GO
> u 2* o o n
-4 > r m m
►H n i* 00 C 5>2 -H 00o »—« 00 -I -i

‘ X Zm ZOX X -4--------  ZM 3oX------ zm_.  zo    m tm zox Zh* zon zh 2“omn30>m3(M> "HIS® T13ff'H'n303'n3(r>T1305'ri2a'30'n30)‘n3a'J>'n30)'n3o>xnv?0:'n30>33xnMxnNr xn\xnNrxn\TnN2xnMrN2xnMnNrxnNxnNZxriNxnNZ
MM
04 04
OCD
MM
(TON

MM
0*04
OO
M M
vCvO OO o o O O OO

ww
OO
04 04
OO

rv>rv>(J1CJI
v£v£>
(JILT

04 04~4^J0 05~4~4
0404-4-4
MM

04 0* 04 0404 04 w wOO OOOO OO
-p-pOO04040404

04 04vDvDCD CD^1^1

*▼>

II

c

3

ww
® D
-p p 
~4-4

ww
"D CD 
4-»M

®® OO OO o o OO

men
Jim
OO

J1 J! 

®® w w

772
772 4-4

row
04 04

471
471p p

mm
vTvO

MM
OO

®®

1062
1062 u

T

x 

®® 09 09 
~4in -4®

O P LT O*

OO

OO

OO

OO

OO

OO

OO

OO

CD 09 09 09
>IP >IP

04-P O vfl

09® a>09
^iin 4®

wo ®W

09 CD 
vOvO

®04

CD CD
4) CD

m®

09 09 
P 04

0404

09 09
®m

004
UO

x
 

>

-i

CJ1UI men
oro 09 04

004 ® ®

OO

OO

OO

OO

OO

OO

OO

OO

®m ®in
M 04 win
040 OO

p-p in-p
43® M4

MM in®

pp
■>104

PP

pp
vocn

090

®®WO

MW

®®cno

P09
3*U

MM MM
M 04 M 04

U14 4) M

OO OO

OO OO

OO OO

OO OO

MM MM
WP wen

vDvC 44)

MM MM
OW OW

04 PM

M M
090 09 0

WO 09 in

MM MM
in 4 ®P

WP o®

ww WW
OO OO
® ® ® ®MM 4)43

OO OO OO OO WW WW
OO MM
4>4> ®®
MM ®®

WW MM
OO 4)4)
0404 MM
4)4) 44

MM MM
04 04 PP
®® PP
PP WW

WWww
®® ®®pp ®®0404 PP

OM OM 
vOO vOo 
P 04 OO
04 vO MO

OO OO OM OM 
vOO 0»O 
M \U vD vO 
®04 M ® 

OM OO 
vOO ®v0 
4 *4
-4® vfl^O vOvT 

OO OO
-4® ->409

(XO-P  w (J1 -Pp®

MM MM 
MM OO OO' W ®wp ®p

03

• 1543
• 1543

MM

men
04 04pp

OO OO OO OO MM MM

PP pp
-4 -4 WW 0404pp

,1503
,1503

MM

mm
*4-4
®®

• 1190
• 1190
• 1125
• 1125

.1917
.1917
.1908
.1908

B
C

0404 P 04 ®w Mm
in 04 ® w

OO OO
OO OO

OO OO
OO OO

04 W 04 W
in 04 vom
mw m®

04 04 P04
OCM 004
O® win

04 W 04 W 
Ptt ®®
® ® ® ®

P04 pp
W vO ®p

WO pm
C/5

MM MM
PP PP®® ■4 >4
MM WW

OO OO OO OO MM MM
04 04 04 04

®®PP
MM OO

MM MM
mm PP
OO PP
pp OO

MM MM
OC MM
®® WW
WW PP

MM MM
a® a®
0404 mm
MM 4)4)

CD
C/5

04 W 04 04
m® ®w
PvO ® o

OO OO

OO OO

04 M 04 M
OO OO M® P vO
OO OO mp mp

04 W 04 04 
m® 40

004 ®®

04 W 04 W 0404 PP
O P WP 4>® P w

VflP 4>® ®P -4®
C/3
GO

CD X33-0
Wt/)C^ OOD m 2 “DOU 

11 " 'I II II II II || II II 

n&xrxmmmoc

^ *-• *h r- > t> -h 3 
^hi>xh nmm
21^2-1 h-<T)T} XX

HOC/JCXXU
® rnnoonoc

”XmOC 0CO3XX
^inxxi. i>n 
onxHnxoDCDmx
XXXO HhhZXO
o os> nmn-im
m^<r” hhh om
non x-hoho
^03CD m-<-<oX
5Jmx -h xww

j>mmx-i
-in Hoon>w

X ►xXXO-l
O o omm-n-4
X m® 200 o

n >> 2CD IO moo go
X X-t-4 oO om m- - >< < © GO

n C7X m
X mox co

2 m
GD CD ouoCO o -<X*-H

muo*~<*-«-4
XJ>
4-4-1
—1 *—<
>o

23



o
n
-4
H
nD>1
w

3
J>
73

vO>1
P

N
Z
o
■0
n
M33
o
o
*0

n
o
M
*0

H
>

O

z
*n
o30n
o
D00
z
o

-o

o
X
3>zoPi

 

z CO
> d» JC o o n
-1 > r n n c >
HH o > 00 z -H </:
O *—1 00 -i -1 X -i

Zm 202 2m zon zm zo^ z>-» Zo n Zm ZO X ZM Zo.n Zm zo n
n 3.03 "n 3 > n 3 os n 3 O'. »-h-n ^ ex? n 3 om>-n 3 od n 3 O'x n 3 (P "n 3 (T j> n 3 od n 3 o> x-r, 3 0= "n 3 o> x 
XDMr\r xr\TrNr.xnNxnN^xnNxnN2xnNxnNnn\Tni\2Tn\TnN2

mm mm
OlOJ 0*04 ro ro roro 04 04 (MCM 04 04 ww -P-P 04 04
03 CD <r cr O'O' O'O' -4-4 ^1-4 O- 04 roro OO vOvO n
MM mm roro oo vjDv£ O'O' 03 03 CM(M vCvO
~>l->l -p -p oo oo oo oo roro O'O' O O 03 03 CO 03 03 men roro

!OfO no^o MM MM 
D 03 D T> mm ^->1 •>1^4 mm P-P OO OO 

~4~>l OO P P O'O' oo CM CM O'O' O'O' T
03 03 mm OO oo oo oo roro MM oo MM MM -p-p -p-p

 
550

 
550

◦3 03 03 03 03 03 03 03 CD 03 03 03 CD 03 03 03 03 0D CD CD 
-P04 -P43 oo oo oo oo -pro CM CM -P-P -PCM O'O' CD CD roro MIO X

o 04 03 •pm oo oo oo oo roo (TWO cm no M vO O' O' Od CM mcM CJivO

-P-P -p-p m-p mm -p-p -P-P CM CM CM CM mmvO 03 03 v0 (>4 03 CM -P mmoo oo oo oo MM Mro 03 03 vO CD 0'->l men 3
X

O'VO O' ro oo oo oo oo vO O' rovo -PCM O'03 M CM -4(D vO CM ^i-p

MM MM MM MM MM MM M M MM MM
e>4 m 04-P oo oo oo oo -per -PO' ro-p ro-p VOM 030 Od 0d 3

Z
cr> ro (M^l oo oo oo oo mo' (M-4 voro 43 O' O'CM v00' (MvO vO-P

no no no no oo oo oo oo rv> ro roro MM roro MM MM ror\D roro
oo oo MM MM V0v£> OO -P-P CM CM O'O' O'O'
CD CD mm CD 03 MM mm MM 03 03 MM CMCM O'O'
CM CM -p-p roro MM mm -4-4 ~4^J MM ~4 -4 mm

MM MM OO O O OO O O MM MM MM MM oo oo MM MM
om mm o ro MM MM MM vOvO CD 03 rono rorosoro oo cx>rv> rom OM -P ^4 -p-p Mm -* ro 33 roO'O' CM (D Q:jO IV>CJ> vocr O'er -P O' os ro -p-p cr -p

MM MM oo oo oo oo MM MM mm mm men men -p-p -p-p mm mm roro oo vO vO vD vD mm roro roro roro mm MM vflvOos a> OO MM 0D
roro O'O' oO'O' vO vO -p-p -p-p-p-p mm

Mfo roro MM roM m ro roro Mro roro rocM (MCM03'•J oo oo oo m-4 M 03 O'O' O' -P MIO mro -pm roo'• • 0'-P • ~>J • -P •• oo •• oo ••oo • • • • • • • • • • • • • • • •vom fO\0 CD vO mo' -PM roM 03 03 v0f\>

MM oo oo MM MM MM oo MM MM-P -P •p-p MM MM(mc* OO- -P-P -P-P MO oo 03 03-p-p a a aCD0> O'VO ^->1 rom >im vO 04 01 -p-pa>a> vO 03 03 mmroo rorO'O'v> -pm c/jMvO0>O MM

ioro roro roM MM roro roro MM roM CM CM CM CM O'43 CM CM OO oo oo oo MM O' (M -PCM roo (D^l o O' 43 CM OCM
MO (Dm OO oo oo oo M-P M0' 43 CD mm MvO rovo om Mm

00 CD 0D "0331300 CO C/o o CD ~n no o ~c ^
II II II II II II II II II II II

xc/3xnaox:s_s-izzn>xripr»rrocc
n"0P3r>2?j>crcD
mrn>xn rmn
^nz-i m-dtj xx
-I HOW< XXD

cl' rnnoonco*-»X»-CC CDCCX-HT
3m 3G0 xxt> i>n 
x m x m n x od cd rro n
XXXO RhhZJO 
o ot> m—-«nx 
<c/)crm mmh on non T3HHDHO 
30303 M-<-<0'0 J>
nxnx -h xmioo
znz*-i > nnx-i-i
-i -in noon j>c/>

X •-4XXO-I
o o onn-HH
n noo zoo o

o >J> z
X CDO ncooo

X XMH O
o on n- - e>
< c o oo
n n czx n
X X nox c/3 

z n
OD OD oxo
CO n -< X»-H

nu
Dh

m-H
XD
*-H-|
HW
i>o
H2

24



OCT
 1973 MAR 1974 

3K0 PERIOD PRECIPITATION FORECASTING PERFORMANCE
2 (A

X > s: o O
*> r~ n m c >o C/l 2 -H 00H GO -i -1 X
X 2H 20 X 2m 2om 2m 20 X 2M 2on2m 20 2 2mx:2©x:3©>~ri:s©"n:s©M-n3®'n:s©i>x:3©x j£©xx:s® xz^^-nzsttxis© x*n3(rn3(r xxnNxnNrxni\n:nNnxnNxnN2xnNT3nN.zxnN'cnNrxnNT3nN 2xnNxnN2

mm 
0*04
03 03
rv>ro
©©

mm
04 04
©©
04 04
4)4) OO OO OO oo 

rv»ro roro
©© (JKJ1
04 04 4)43
m m -4-4

04 04
-4^1
n®
OIO!

04 0.
-4^j
©©
4)4)

04 04
04 04
-4-4
oioi

04 04
roro
03 03
roro

-p -p
oc
04 04
OIO!

04 04
4)4)
vCvD
M M

rv> ro
TO 03 
GOOD 
OO

ro»v>
T3T»
MM
MM OO oo oo oo

OIOI oioi
T'O' ©©
^J~4 03 03

^1^1
03 03
-p-p

735
735 p -r 

JIOI 
03 03

P P
03 03
03 03

MM 
OO 
4)4) 
04 0.

1040
1040

00 03 
i\jm

«P©

03 00 
roro

f\)^l

oo

oo

oo

oo

oo

oo

oo

oo

03 00 ®®
rof\> oro

040 03 M

03 03 
roM

ro©
CD 03
m ro
©l\)

03 CD 
03 03

03 04

CD 03
03 03
-p-p

-4-4
©-4
4)-P

CD©
OO
04 03

Xo

 

 

-P-P
H»ro

m-p

pp
MM

04 ro
oo

oo

oo

oo

oo

oo

oo

oo

-p-p pp
©oi 0103

004 pp

04 04 
0-4

voro

0404
0401

-PO

roro©4)

MM

04 04 
MO

0104

-POl
vDO

MM

-P-P 
4)-4

O ©
3X

MM MM
4?-4 -POl

vOOt -4-4
OO oo

oo oo

oo oo

oo oo

MM
Ol©

oro

MM
Ol©

ro-P

MM 
-P -4

MM

MM
-POl

MO

M
4>r\o

oio

M
4)M

©M

roro MM 
004 4) 4)

©o oio

roro
OO
©©
04 04

roro
oo
03©
MM

OO oo OO roro
MMoioi
OIO!

roro
MM
©©-4 -4

roro
oo
MM©®

MM
4)4)oioi
OO

MM
0404oioi
MM

MM
-P-Proro
<73©

roro roro
-4-4 ©©
oo oo

©©4)4)

MM
roro
01-404©

MM
roro
■P 04
04-P

OO OO OO OO MM
roro
M -4
©-P

MM
roro
Ol©
TO-J

MM
04 04
OO
MO

MM
0410
MJ3
0-4

OM
vOO
©o
vO-P

oo

4)4)4) 4)MOl

MM MM
-P-P 04 04014) ®-4040 ro®

MM MM oo oo OO OO MM MM MM MM MM MM MM MMOIOI OIOI -P-P oioi oioi-P-P MM MM 4)4) ©©
© © ©© roro0404 -p-p -P-P MM -4-4 04 04 ®©

4)4) oo ©© 4)4) 04 04 oioi ©© OIOI roro
X
o

MM MM MM MM MM MM MM MM rorv) roro
© -4 4)4) OO OO OO OO OIM Ol-P ©© -P© MO OIOI 4? IV) ©-4
© O 04 4) OO OO OO OO 4)4) 4)4) ©© M 4) -PM -4 04 ©4) -40

C/)

MM MM OO oo oo oo MM MM MM MM MM MM MM MM
p-p -P-P 04 (X OO -P-P PP CO MM ©a
©© ©© oioi ©© 4)4) © tt©© oioi MM oioi MM
OIOI 4)4) 4)4) 4)4) oo OIOI OO roro 4)4) 4)4)

a
GO

MM MM MM MM POM rOINO 
•PIN) Ul© Ol-P Mv£) -P -POO OO OO OO roro oo4)©
0103 -PO OO OO OO OO CD -P 4)01 0303 004crro vO o> >J0d ©© cr.

(A

Wd CD X3 3X
WWCOOCDTI^TJOT) X

1111IIIIIIIIIIIIIIIIII
T)00T)nCD;o 23H22
_>*r xrrnnccc

2P12H HTD rnnXX
"I HO£/)< XXT3

® rnnoonco
mxm°c jxccx-n t
xnxMnxcDCDnx
^>33X0 HhhZXO
2, o> nrrnnx)

*—«•—*i—• on
"D-HOHn

^O30D h-<-<OT3>5S2:° H »
“I HP1 HOOni>M
_ HXXO-I2 2 onnnH^ 200 O

n m2 >> 203 ©O XC/5C/)

o-  on*  33n--i --h  nr»5 < o oo5 2 C2TJ n 
* 33 nox c/3 

2CD OD oxow o -<Xm

proOw
M-H
Xt»

Hw
>0-12
o2

25



H
C/3
4

*0
n
73
H
O
o

-4
rn
3
u
rn
73
p
4
C
>0
rn
■n
o
3
rn
n
p
(/)
4
M
?
O

V
n
30
n
o
50
3P
Z
o
n

COX S' o O rn> m rn C pn > C/3 2 -4 CO
-H2M 20 o2  2 m *-•rZoTI  ZH 00TOT Z*-* 2DP I -4

20 X 2m zon ?M 2o rn■n 3 a-n 3 (M> “n 3 CD-n 3 O'-n 3 a>-n 3 CT >-n 3E <X>-Tl 3 (T X-n ^ CD-n 3 ON >-n 3 Q,-n-2 ON ^-nm-n ^ m XxnNT3DNn:nNxnNnxnNxnNzxnNxnNZTnMnNrxr:NxnN2-cnNTnN2
MM

roro roro roro roro 04 04 04 04 04 04 roro 0404 04 04CD CD oo 04 04 -p-p 04 04 mm vO 4) -4-4 cdcd
CXCX LTLT MM 4) 4) 04 04 4? 4?ct CD MM 0404 MMCTCh -p -p oo oo -P4? CTO vC 4) -4-4 vD vC oo 4? 4? (P<P

 
CXP 0404 OO OO OO OO 04 04 CXCX PCD 04-P 04 4? 0404 044? C* 04 OO OO OO OO CP CD M P POM 4JCX J>4? f\JCD ^cVl CTvOCD CP CD03

 

 -4^1 oo roro MM O'er -p-p CD CD 4?-P -4-4 ^i^l ^1^1 ON O' CD 03 -4-4 4
MM 43 43 crcr MM o> cr> M M 43 4) 43 4) CD CD oc c*c* MM O'O' C

4? 04 -p p CXPO cxro 4? CX PP -PCX PP (DP t_n x: ocn ^iro OO oo oo oo fOCD CD 43 -4 CD 4)4? 00ON 4)4? roM IN) CD
-4

CD^J 04 O OO oo oo oo CX CD 4? CD M CX fOM (DON CD CX rooN M 4) O

1 1 1 1 1 • I |MM OO OO oo oo oo oo oo MM MM MM OO MM OO
-4

f\>04 Ovfl OO oo oo oo CD CX cxro ON 4) OON IN) CD -44) cxcx P^l <P

-PCD 4? cn OO oo oo oo (TON CD CD CD ON CD CD 4?(D -P-P PCD PCD

4)4) CD O OO oo oo oo ex-4 (MT fOM OM (D-P P O' ON 4) CD M 3

IO^ 03 -4 a>a> -4 ON -4-4 -4 ON 09-4 -4 ON -4-4 -
^10 sDO OO oo oo o o Mi-*M^| CXO pro 09 4) ro 4) CD (D CD CD

ocDr PM -4OO oo oo oo 4? 4? 4)4) HP O' M 4) IN) CD 09 CXCX CD CD

roM MM MM MM roro mpororo MM roro MM30  4? —4 4) OO oo oo oo 4?-4 4? CD CX CD OCX -4 CX PCD OON 09 4) -4

OO oo rop-jc oo oo oo O'4) 003 ON 4? CD CD INJ-P O 43 -4-4 O CD

4(T0  0404 OO OO OO OO 0404 MfO 4? 0? PCD 04 (D POCX 04 QN 04 4?

NtnO  ovO oo oo oo oo cxo> cdcd pm mo ro(P -4cd (too om

 O M OM OO OO OM OO OFO OM OO OO OM OO

04-4  (DO OO OO OO oo CD M 04 0 4)0 CD -P -40 -40 4? 04 CTO

PCX^OM 3CO<n2

ii ii ii ii ii ii ii ii ii ii
033-0 332G3h» P’mrnmmmciXM0NO<T»D»X>>3

ix xzznzzoc>h • i i n m n-  fTu»>zr»>x
xcno CD CD CD CD O

HOrwOOT
-4 rrncirr
X xcj-DCcn
D> ZHD33HHO
2 unHonnu

m oc m
M xm nrvjTin
cn >o-nz40>

-HXOm 1 X CD
a CRX2I m-H
m Xom-H OO CD
CD mi>n cj»
X CD > O XCD
m m-ic/x -i
n x -h mo
CD xm x in

oxm cd x
xxxonx

ox<xo
oxom<x 
n xxm
D t O
CDX —4
com <<
m2 j>
CD x

-4 M
< >

CD
m m
x r*
O M
m -4
m -<
o
CD

M
O

26



0CT1973 WAP 1974 
2N0 PERIOD TEMPERATURE FORECASTING PERFORMANCE

2 CO
r» X i> s: n o pn
•H r» r- n n f— I>
M n r» CO 2 -4 CO
O t-4 CO -H -1 X -1
'2 -^o*n -*m 20X 2^ 2om 2*-* 20 X Z*-» 20 m zm 2o nTi2(y>"n3(M>“n2C3'n3a'»-H-ri^o3“n3(rt»"n3CD■cnNinNrTr.Nxr.Nnxors “n20>XTi3C33 ~n^CM>~nisCDTijccj'X~n^a:~n3;cr'XxnN2xn.\xnN^xr.Nxr.Nrxn\xnN2xnisixn\2 

rv> ro rvrv IVIV CM CM CnCM CM CMl—* 1—* roiv CM CM CM Cm
-P-P -p-p MM -p-p MM-4^4 MM -4-4 -4^1 CM CM
iv rv CnCn ^TvCvC vG CT LT -p -p crtn OO-4*4 IV IV

PP pp OO OC OO OO vDvD CM CM OO CD O' CM CM IVIV v£v£>o o

P P Pen OO OO OO CMP PP pen cncn CM 4T Pen p p penz> o
IV CT CD IV OO OC OO OC CD IV o P CPM M CP pro PO cm in CD IV

CD CD MM IVIV p p cr CD pp uun -4^i -4^1 cr <d -4~4 -4~4 pp

^1-4 LTCJl J> CD MM OJCP MM CP CP vfl vjOMM vD v£ CM CM OO cr en M M

CM IV IV M ivm CM CM CM IV CM CM CM IV pp P CM CM CM 
CJl^l OO OO OO OO PCM IVP (PP in-4 vDP (D -4~>jro CMM pen

IVP -4P OO OO OO OO IP p M CD PP IVM PO PP CM M PM

1 1 • 1 1 1 1 1 1 a i
OM OM OO OO OO OO OM OIV MfV OM OM OO OMOO

IV CM (PCD M vO (DO PM MM PPOO OO PCM IVP *4 -4OO OO

crcr CP CD OO OO 0s CD CD CD <Dcn CD CD ininOO OO cnir in in cnin

CP CD vDO OO OO OO CM IV ~4P IV-4 CM CM (DenOO (Din pro PvO

^4 CD CD CD ^1^1 ^1-4 CD CD CDLH -4^1 CD CD -4 CD CD CD 
^|M O O OO ~4 CM PM LTVo o (Men D CM;v 4> OO 4DV MP CD O

IV M -40 OO OO OO OO CPP O CD vDvD 0^1 MP IV M Cm PM

IVIV iv ro m ro rvrv rvrv IVIV MM IVIV rvrv IVIV
MP OO OO O O OC CPH* OO cncDp^i CD 4) CM CD fVP invo

ivm CJIO OO OO OO OO PO (PCM Men P-4 vDP •>io IVP \DM

M
tncn CD CP OO OO OO OO CMP CMcn SM Pin en p in in CD P
IV vO M^l OO OO OO OO rvo CP^I M vO VOM (DO ^iin CMvfl IV CD

HAM miv OO OO OO OO OM MfV MIV IV CM MIV MIV MM MIV

pa ^icn OO O O OO OO -4 CD CTIV -4 CD CM IV cm a PP MM

hhhh•^CMINiM 3(?n<nz... I ii H n ii n ii
- □32X332

^00»Xrnpr>^3rxc  
X22n220D ^ i in n n Zj. rni>3>2>i»x[j1M M Ui in CD T~ -103 03

Aj(-nc GO CD GO GOO
HCnnOCTZ? iTrii3rr

t 3CXXCCX~ 2HJ»XHHO2 xnHonnxrn o< m x-n mrono>0X3^0> HJOn I XGOcnj2inn XOn-HOOGOnx>o cr* w>oxw nnw< -IX HHOxn xcrn oxn cox xxxonx ox<xo nxorn<x i~ xxrn >*: ocox -I con cc H2 >CO X-I M< J»CD

X
nmnoco

27



O
C

T 1373
ttAR

1*37H
 

3R
D

PER
IO

D
TEM

PER
ATVJRE 

FO
R

EC
ASTIN

G
PERFOKMANCE

2 C/)
1> X > jr 0 0 m
-4 r rx m C
HI n CO 2 >-1 U)
O >t—• C/0 —i -i X -4

20 2 2*-* 20 X 7M 20 X 7H 2oX 7H* 20 X 2H» 20 X TV* Ton
■n3o»'n30'>'n3Cfn2ff'H-n3o: x 3 (A i> ~n 3 (A x 3; cj" ?3‘Ti30)Ti3(r>'Ti3crn3(r'X'njo) x is(a x xnNxnNrxnNxnNn XDNTnNZxnNxnNZTnNTnNrTONxnNZxnN xnrvi2
H*H* 
roro

4)43
4)43

h*H*
*-* H»
WW
onercact OO 00 OO 00

roro
pp
-p p
on on

roro
H»H»
aa
roro

WW WW
-P-P H* H*
^l~4 WW
-4~4 vCvO

WW roro
H*H* ">4 ->4
(A (A WW
roro H* H*

WW WW
-4--J WW
H*H* 00
or on pp

2

H* P

pp

4)43

OO

OO

00

00

r»o

00

0 O

OO

pp

on (A

pp

4? on

fJ1 !A on on
>io CA -4

on on P P

oro POT

onen p p

IOCA 4) 03
H
n

^1^1

H»H*

(ACA
-4-4

roro

ao ac

H-H*

or LT

CA (A
H* H»

PP

(A (A
on on
ro ro

-p p

03 OD

-4^1 ^J^l

4)4) 0)03

^1*4 (ACA
00 WW

03 03 -4 -4

H* H* (A (A
-4
c

roro
>IW

on ao

roro
^4(A

OUl

00

00

O O

O O

00

00

OO

OO

H»H*
roo

(Aon

H*
OCA

0-4

roro roro
-4P 03 (A

03 H* WvO

roro wro
^ion 003

03 W (Aon

WW WW
ono p -4

43 on 4) on
-r
0

1 •
OH*

4)P

OH*

CAP

00

00

OO

OO

00

00

OO

OO

00

03 P

00

H* (A

• 1
H* H* oro

-P 03 VOM

• 1
H»H» OH*

oro 03 W

• 1
OH* OH*

(A 03 PP
-4
O

CACA

CAP

CACA

CAP

00

00

O O

O O

00

00

OO

OO ro»-» H*H*

^ICA ^4 CA

0-4 003

(Aon (Aon
4? 03 H*4>

CA (A CA (A

O W PO
-4
3

(Aon
rv> >0
A>4)

CACA
on on

oon

00

00

OO

O O

00

00

OO

OO

(A (A
4) D
O -P

~4(A
0 03

^14)

on on on on
03 Jl 03 03
H*on on w

(A (A (A (A
roo 4)4)
^i->i H*on

(Aon (ACA
H» -4 P CA
row ro 03

-4

roro
caca

a>o>

roro
pp

03 0

00

00

OO

OO

00

00

OO

OO

roro
wo

OvD

roro
row

CAP

roro roro
~4^l ~4CA

p^l 03 00

roro roro
(A 03 roro

4)fO tnn*

roro roro
0303 on 04
ono rop

-4
ro

H*
03 0
IOIV)

->1^1

(A (A

00

00

OO

OO

00

00

OO

OO

on <a

4)Q>

-pen
4)3>

H*H» H*H*
oro OO

H* H* H*ro

03 09 (A (A

H*4) ion*

H*
4H 03 -4

4)4) oon

-<
w

row

vflfNJ

roro
CA 4)

00

00

OO

O O

00

0 0

OO

OO

roro

ro vd

H*H»

OD 4)

-P-P W-P

P~4 -4 -4

roro roro

p w row

roro roro

P 03 (A W

-4
p

-l-l-H-l —t —«—I -H —Ipwtom 3cno<: r'Z’

II II II II II II II II II II
ohXH(roQ* 03JDrr\xrTrrr332-r,mc »33J>I>3 n X22n2Z3Dj> 1 1 • n m m h' 2
XUIO
*  
 
ni»n»—H*CJICOCGODr~- CD 

i»xHCDCCOC/DjC 

HonHOCT
1i>-«   rrm3rr3HJ.3cx-XHHCocc*n
2 TjnHonnxm oc m 
»-* xx mroxo on >on3^o>nxon I XGOo cnxzirnn xnmnonwCD m>n czi>on >0X00 rn n-ioo< -<n x -nmo00 in xomoxm cox xxxorxx ox<xo oxor

r~
x<x 

j>* i xxmo Cfll -4 nzc/>m  «>
00 

C-1 3>
x
OD

O
n hhx  r-HIn -hom  -<00
o

28



t*
X
X

M
vO
4
P

C/5
X
X

4)
4
P

X
rn
x

o
a

x
x

n
m
“0

O
X
m
o
->
C/>

CD

X
n
x
xoX
2
o

00
X I> O 0 m
D» r rn rn c d»
n > 00 2 -H c/:o M 00 -H -i X —K2M 20 2 2m 20X 2M_ 2oX___  2m_ XOX___  2*-*_ 30_  X 2H_ 20m____  2*-* 2o___  _ rn-n 3 o> ti :s o> t»-n :s o>-n 3 O'-n 3 o> "n 3 <m> ~n 2 a> ~n is O'x "n 3 o> “n 3 (r >-n 3 od-n 3: <r x-n is o> "n 3 O'%xnNxr.NrxnNxnNnxnNxnN2xnNTnN2xnMjnNrTnNxnN2xnNTnN 2

.1877
MM MM

.1877
roro rjio iv> rv> »\>ro 04 04 0104 04 04 04 04 04 04 04 04
O'O' CXCX CnO roro IOrO HP -P P pp LPCJ1 -p-p x44 *V»0 cr cr vO vC roro 04 04 4>VD 00 ©© vOvO

.1820
44 OO OO OG OC OO 434) MM 44 1—* t—* roro mm \CvO -4 -4

.1820

.1570
.1570

*v> rv> roro
04 04 p p roro A3 X X O' O' X 44 33 “D ©©

.1337
ro*0 M *—* cji 01 PP C7'T‘ OO 

560 O O CJI CJI 44
.1337

x
3)03 crai OO OG OO OO pp MM OO PP

560
OO PP OO

03 03 03 03 vO 03 4)4) CD 03 3) CD 03 CD 03 03 ©4 CD 4
CJ1CX P 04 OO OO OO OO a 43 MO 04 ro PP OIP MM MvO ro 4) IDO
O O' O'er OO OO OO OO 4P P4 43 4) 4) CJI 01 r\) 4)P -4 "4 ro4)

-P 04 pp P 04 P 04 P 04 P04 0401 P 04 PP 01 p
4? O' 030 OO OO O O OO 0104 O'P MCJ1 PCD 03 M 014 43 ro 04P

04 O' (om O O O O OO OO 4)P 04 M P 04 04 vO PO 04 01 voro 44

MM mm MM MM MM MM MM MM
04 ro P 04 O O OO OO OO 03 4 vO -4 0401 04l\3 04 01 O'O' 401 CD O'

0103 PIO OO OO OO OO -4 P OO IOM 04 04 O'P roM 0443 OO

MM MM 0 0 OO OO OO MM MM roro MM MM roro IOIO IOIO
CD 03 4)4) O O OO 00 4)4) O'O' 00 04 01 PP -0
04 04 O'O' 44 OUT pp roro OO cjicji 44 03 03 x
O'O' OO roro roro CJ1U1 4)4) PP CD CD 4)4) CD 03

.1518
.1518

MM MM 0 0 0 0 0 0 00 0 O OO MM MM MM MM MM MM
OM OM O' 4 O' 4 MIO OM OM M 04 10 04 10 04 03
44 0133 P 04 roo 4 4) O'O' PP J'fO 03 03 -X 4
fOP 4)0 04 0? per 4 P PM 40' O'O cr m O'P

MM 0 0 0 0 00 00 0 0 O O MM MM
PP 03 03 CD03 O'O' CHOI X
O'O' 4)4) O'O' OO 04 04 o.
O O PP 44 03 03 4)4)

IOM 04 ro IOM IOM IOM 04 ro roM IOM roro 0410
O'4) oro 00 00 00 00 CD 4 CD CD O'4) Op MP CJICJI 4)P PO'

GO
O'O' 04 01 00 00 00 00 roui M4 03 01 ©O' 404 a>4) PM ro©

MM MM OO OO OO OO 0 0 OO MM MM MM MM MM MM
04 CX PP CD © 44 crer pp roro PP 44 44 CD
44 IOIO MM 4)4) roro CJUJI pp CJICJI PP 44 00
O'O' IOIO ex ex roro ex ex 44 CJICJI CJICJI MM MM

IOM IOM IO roM IOM roro M M ioro CXfO
rop 014 OO OO OO OO 04) MM iocji 40 cr© 4)4) ere oro

c/:
M© OIO 0 0 OO OO OO 4)10 roo 40 OP 4)0 4) ex 104 rop C/3

oc "033-nc/wconoD-nsxo'o-n
11 11 •• H II II 11 n || 11 11

rEi^ncn^j-S s—i22T?irXrrirT:fT1CCC
nrmJrT':t>22i>roo:^fSS33-1 rnrT5 5^ W-0T3 3J3

M̂:T5̂£n°r r,°ocOcrcT1x0-mC ^c:iT5>i>n555«nxaDacrr,'°“r
<C/>2£- °nr“ HH3
20?m ^HHnwr mSmS H~<'<OT!t

Hn HOORJ>0
3 I-COXO-I 

o o cmr^HM ^ ^co 2nn o 
^ " *T|C/)>i>C/> 2
o on srr< < ©n n C2Dx 7j nox 

2 m C3 03 oxnC/> o -<XMr'UDh ►-* —I XI> 
m-H 4m 1>0

29



>XX
HnA-I•P
c/>xX

»-*A-I-P

M2O
XmxH
oO
X
XnnMx
H
-I
P

H-io2
X
o
X
n
n
p
CA
-<
H2O
X
n
xX
o
X3J>2nr

BS
2 in> X > s: n o nI> r n rx c >—4t-H n > in 2 -1 C/3O m GO -1 X—i -4

.1777
20 t» zr«“* 20X 2*-» 20 X 2*-» 20 TJ 2>-* 2o«X 2*-» 200■n3 20 2 2«-*0D"n3(M>"n30:T"«!cr 30s >"n3!o:“n^(r 3J"n^cx)“n3(M>'n2o:~n3<rx“ni2a)

.1777
TjnNxnNrxnNxnNnxnNxnNzxnNTjnNZxnNTnNrTnNTDN^xr: \ xnN2
MM MM
roPO iv>r\j rvjro i\j rv> C'JW CXCX 04 04 04 04 0404 04 04
O'er* CXOJ ex ex roro r>o rv> MM PP 04 04 cncn -P-P X

.1237
-l-l M M tr cr cdcd M M 0J04 vflvfl vfl vfl v£v£ vflvfl

oo oo oo oo cr O' a cd vOvA (NJfV> POfNJ -l-l
.1237

oo MM 04 04

.1223
• m

s
ro'V? ror\>
p p rv> (\) roryj 13*0 0> T» ^ T>T* on on i) p OO
-l-l vO vfl cncn PP OO P P vOvfl pp \>ro _ncn X
oo OO oo OO OO OO OO CTCfl M.\3 on on PP oo PP vflvfl

oo CD CD vfl 03 03 vfl 03 05 CD 05 05 05 05 03 -l-J -l-l
04 rv> 04 fO oo oo oo oo OvA vDO P 04 MO MO PP vflvfl CD vfl X

O
PO M vfl oo oo oo OO P-4 CT> O ocd PO) 002 -iro CD ro v£ O

P 04 04 04 P 04 04 04 04 04 04 04 04 04 0404 pp P04
0-4 vflen oo oo oo OO OfV3 (JNM (TUI 0>P 03 P 04 0 CAM IP vfl 3• • 050 •• OO •• OO •• oo •• oo •• oo ••04  ON •• or\j •• CTO •• PM •• OQN ••P  vfl •• vAP •• PP x

MM M M MM MM •-» M MM MM MM
P 04 P 04 oo oo oo oo vO —4 vflCD 04 04 CTP a>cn PP CD a> 05 cn 3

2
vfl O' 03-4 oo oo oo oo cnvfl per vflP MvX) l\3(D 04 04 05 M M —|

MM MM oo oo oo oo MM MM MM rv> rv> MM MM roro roro
vflvfl 05 05 oo oo 03CD oo vOvfl CT LT cr c_n pp X
PP O'O' cncn -4—4 -l-l (JNJN 03 05 vflvfl -i-i cncn X
vflvfl OO —J -4 MM oo 04 01 -4-1 OO rv>rv> vflvfl

MM MM oo oo oo oo oo oo MM MM MM MM MM MM
Mf\> m ro (DM -1-4 MrV) 04 04 f\3 04 MM PP PP CD
-IPO vO 04 CD 04 04 JN 03*-» 04 CD —JM Men M ->J 04 -J
vflen POJ 04 vD -1C MC vOO' crcr veer OO -403

MM MM OO oo OO OO oo OO MM MM MM MM MM MM
cncn PP 05 05 0)05 cncn ON ON cncn 04 04 vflvfl 03 05 CD
OO -l-l -4-4 vflvfl OO roro MM 04 04 roro -4 -4 O
03 03 vD vfl 04 04 -1-4 MM MM 04 04 roro 05 05 PP

MM MM MM MM MM MM M MM MfO 
M 03 vfl O' OO OO oo oo -icn M Vfl -IP -404 O'04 rorv>rotn 04 04 04 M

GO1005 fOO' OO O O oo oo M 04 03 04 POP ONM OOpen p-l 04 ro

MM MM OO oo oo oo oo oo MM MM MMP 04 04 0. CD —4 CD CD pen 02-4
— cr 05 05 OO' oo MM 04urn 04 Mf\Jonp -4-4 PON CD 03 Vfl ON vfl vfl vflP

MM MM M MM MM roM MM O'04 CX M OO oo oo oo cr (D 03 cr O' P 040 vfl —4 vfl O' IV) vfl vfl ON
cr.03 CP vAM OO oo oo oo MM —4 vfl CD-4 OO vfl C cno4 cniv) M vfl cr

00 CD CO X33X
GO C/> GO O X "H 2 X O X 2

II II II It II II II II II II II

‘DC/n3D0DX3 3^22p&xrxnnnoccT]T;pMMr!>>H33nxo3n>z2>03a3
21X2-4 M-Q-Q X X
-1 HOC/XXXX

gd rnnoonoc
MXMOO CD (XX tit

xnxHnxoDOJnxx 
XXXO IXHH2XO
o o > nrr-Hnx 
ccrcr- hhh orx 
non "0-4-4OHO
303ID h-<-<OXJ>
nxnx -i xmc/)

-Iznzw-in HOon>wj»-n-n;o-4-i 
X Hjjrn

O o onrHH
T| ~n go 200 O

n >> 2
X xo TOO GO

X X-l-l O
o on n- - I>
< < © GO
n n C2X n
X X nox GO

2 n
X X 0130
GO o -< ^)H

mx
Om 
m-4 
13 X>
»—• —1
—«•
P-O 
M2 
»—«
O
2

30



APR 1974 SEP 1974 
3K0 PERIOD PRECIPITATION FORECASTING PERFORMANCE

2 COX s: 0> T> O n-1 T> r n n cCO 2 j>H n -100 -1 C/3O M -i X -120 2 2*-* 20 X ?M 20 X 2 m 20 n 2m 20 X 2m 2o m ion-n 3 cx> ti zs <ri» "n 3 as-n 3 <m-* ti 3 cd-n 3 > “n 3 <x-n 3 o> ;o-n 3 a>-ri 3 cm>-n is a> "n is a> x n 3 a> ti 12 o> ;cxnNxnNnn\xriNrn3nNxnN2'DDNxnN 2xnNT)nNrxnNT3nNzxnM;nN 2
MM MM
IV) IV) rv)iv) xx IV? IV) 04 04 (>104 04 04 04 04 0:0: 04 0;O'O' IV) IV) 04 04 i\'rv) xx MM PP 04 04 W LP pp
pp or or aCT MM MM era crcr crcr a a00 MM OO OO OO O O vCvD pp MM 0)03 O'O' 04 04 pp cro>

IV) TV) 

cr a

TV)!\)
pp
pp
00 OO 00 OO OO

XX 
CM 04 
O'O'

XX
XX
VOvO

O'O' 
cnoi
MM

O'O' 
MM
04 04

MI'JI 
P P 
CD CD

O' O' 
vOvO
O'O'

DTD 
P P 
04 04

902
902 X

a>a>
XX
04 P

a>o>
00

vfl®
OO
OO

OO
OO

OO
OO

OO
OO

vflCD
OvD
04 OD

vOOD
OvO
MP

0)0)
OO
vOM

CD JD 
OO
VOOD

CD CD 
PP
M (Jl

^1-4
a>vo
ODP

O'^l
O'er

^1-4
-nI0>
M O'

Xo

0404
MO
Uix

04 04 
CJIX
0104

OO
OO

OO
OO

OO
OO

OO
OO

04 X 
XvO
vox

04 X
04
vOP

X04
vOO
cpo'

04X
OvO
O'O'

XX
0104
cd a

04 X
xa
PO

04 04 
O'P
MP

P04 
M OD
O'O'

3
X

MM
pp
mm

MM
(JIP
(MJI

06

OO
OO
OO

OO
OO

OO
OO

vOvO
voa>

vD OD
P^l

MM
end'
M 04

MM
PP
OD P

MM MM
04P O'01

ODX PM

MM XM 
OD —J 0 03
040 Ol O'

32

MM
CDOD
OO
XX

MM
vOvO
ODOD
ODOD

OO OO OO OO MM
OO
OO
OO

MM
OO
OO
0404

XX
OO
XX
■4*4

MM
vOvfl
O'O'
O'O'

MM
UICJI
^l~>l
XX

XX
00

CJICJI
XX
04 04
CJUJI
XX

XX
(Jim
CD CD
-4^1

mm 
rv>ro ^JnD 
(MV) 

mm 
01 cx mw 
->i ->j

00 00 00 00 
"j >j 
pod 
trio 

00
>i>i 
ro -4 
100

MM 
P P 
MP 
-J04 

MM 
04 04 
JIO'
xx

MM 
roi\> 
M ro 
P vfl 

MM
pp
Mp 
cx P

MM 
UUJI 
X* jl 
oro 

MM 
(JIUI 
3)0) 
iv) iv)

MM
PP
0404^1^1

MM
men
04 04
vO vD

OO OO OO OO 0 0
ODOD
pp
-4''J

OO
CDOD
0404
vOvO

MM
mm
vOvO
O'O'

MM
mm
O'O'
04 04

MM
04 04
MM
PP

MM
mm
-'4-'4
PP

MM
CD CD
O O
04 04

MM
vO vO
PP
04 04

X
o

MM 
MO 
IV) M 

MM
P 04 
PM 

OO 
OO 

OO
OO 

OO 
OO

OO X^4 
M —J 

040)
vD IV) 

M 
*“*vD 
XCT 

MM 
04IV)
UI0E>

^lO'
O'P

MM 
04 04 

MM 
00 OD 00

MM
04 04
mm
pp

MM
PP
04 04
MM

OO OO OO OO OO
-4*>4
O'O'
O'O'

OO
^1^1
O'O'
pp

MM
mm
MM
O'O'

MM
pp
^l->l
^1-4

MM
XX
XX
04 04

MM
PP
mm
MM

MM
XX
pp

MM
(DOS
OO
vDvO

aC/5

(Jip 
O0(J\ 

(DO' 
O 0> 

00 
OO 

00 
OO 

00 
OO 

00 
OO 

xx 
03 M 

tno
(J»0»

(TP 
CTO) 

(D^J 
PCX)

C 
00 
CD 01 

roo 
O'P 

\0 vO 
CJI vO 

MM
xx
O'er c/300

fJS, T ^33-D w 00 c/> o od -n 2 x n x x
11»' 111111 11 11 11 it 11 11

■5501)03x33-122jjxrirrrnocc
£jo3mi>zz>ajCD 5r“n>x-i rnn fni2-« mxx xx1 HOW<33JT3
,®Iw I^noonoc60 CD CD X TIT,

'nmJl<r:CXl>*>n o n n x a) cd n-o-n 
pxxo nHHZxo2 o> oi-rnnx ;w<r i-m-ih-i on

DHHOwn
*H Xm(/3fH2Mnn -ioom>c/)_ x mxjoh0 o onnHH^ ^00 200 o

113 tro ticoco
X X-t-t o2 on n- - d»

^ < O Mn n C2U rn * x 2 n QD □□ mox c/) 
Co o oxn-<XHnxdm

M-i
x
•—«

 r»
—4

HH
DO-12
O
2

31



APR
197H

SEP
1S7

* +
1ST

PER
IO

D
TEM

PER
ATU

R
E

FO
R

EC
ASTIN

G
PER

FO
R

M
AN

C
E

co"0 on£» c
3761

O co
3761

w (/) H I
202 ZH 20 “H 2H» 20 X zh zon ZM Zo x zh 2on 2M 2 0 rnTi3tt'nit T:nNxnN >Tiio)T^(jNM'n305,Ti3(r>'n3ios'n2ff'7)Ti3 0)'n7CM»'n3©*n2a'33'n2a>ni—con’DDNnxnN'DnNZxnNxnNZTDNTnNr ■cnN'criNZT on*  t oi\j z

M M 4—* M
CMCM 04 04 rvjpo roro 04 04 04 04 CMCM 04 04 
cncn foro men -p -p -p-p 04 04 O'O' 09 0) 2
oo 04 04 -p-p O'O' IV) A) iv>rv9 CD 09 CMCM 
vDvD crcr oo oo oo oo oo rv>r\> oo vOvD

3773
04 04 09 O'

3773

04 01 oo oo o o ro'V) 04 04 04 04 ro rono 04 oo A3 CM A3 f\) 04 04 04 04 H
vxiro vDvD ®ro0 04 oo oo oo oo p^l O' ->l UlvO U109 OP M CM n

pp men loro 04 04 -p-p CM 04 p p cnui 09 09 04 04 CMCM cnuiMM U1U1 •4
ror\) CD QD vflOl £T> cr> o>o> 09 09 cnui -4^4 09 03 cnuiO' O' MM MM c

CMCM PCM MM 0404 -P CM pp 04 ro 04 ro PCM pp
oo vfl Q> 090 MUI enro M CM 04 09 ui^lOO M09 oo oo oo O'M

oro oo oo cnui muiOH oo oo cn^i M -J 090 OP 04 01 OP n

1i i 1 1 1 • 1 • 
oo oo oo oo oo ooOO oo OO oo oo OM OM oo

-1
oo oo oo CM M -p-p0^1 U1U1 oo 09 vD -PCM 09 CD vDO 090 04 04 CD

oo oo ON ON U109 -p-p cnui p-p cnui penP(J1 mui oo oo cnui
-1

OO PCD oo oo oo oo CM CM vDO 09->| CM CM U1-4 vDsD CM M M O'

05 05 cc* a> 09 09 a>a> 09^1 ^4~>l vO 09 09 09 09 09 a> a> 
ono -pro oo oo o o oo -J U1 "J 04 M J9 09 09 O J9 vO^I mo pro

—4
M04 vCON oo oo oo oo CM O' vO 09 -P'M "4 CM M^l CM vO 09 09 MP

MM MfV) MM MM MMMM M M M M f\>cn l\)P oo oo oo oo »-»ro vO CM 090 ^4\0 09 M 09 vO 04 09 CMP H
l\3P09 O'M oo oo oo oo vDO U109M-4 oo vD 09vX> ^409 O vO PO

mm foro Mf\> MM Moo oo oo oo MM Mf\3 A3 04  A3 Mf\3 A3 04 -1

A3 CD 04 09 09 09 09-P A30 040409 oo oo oo oo vO CM OM 09 no MO

oo OO oo oo oo oo oo OO oo oo OO oo OO oo -4
roc* -PM p-per oo oo oo oo -P09 04 04 U1U1 rocM nop rocn P->J

pojajm z<nn<nz 

ii ii ii ii n ii ii ii ii ii

<T5m 3331332mnnmmrHc  
XH0\O(?»X»3
m xzznzzc: 
^ i i i f m m 
-i nj>i>z>i>3 
n M M CJl co cd r~-4 CD CD 
xcro coo MwoHOHHOC-n
x-<  rxcxt rx^rjccr ti

I» 3HJ»XHHO2 13m nHOFFXoc m 
m x-n ni\>“no
cn >oti3^o> 

Hxonixc/) 
a cmxzin-i 
m xnnnonc/) 
o mi>n ci>
x coi>oxco
n m-ic/x -i
n x nno
co xm xcdo

oxm cox 
xxxonx 

ox<xo 
oxon<x 
n xxn t» r o OX —4
con << 
nz >
CO X

<-H I>
CD

n • 
x nO *-«

COO

32



>
X
X

v£>

-p
CO
n

x
sO

^1-p

r\)zCD
Xn
x
moc
n
3x
X

c
X

oX
n

o2>CO

z
CD

X
n
x
x

oX
J>z
nn

z CO
T> X I» s: n 0 rn
-1 r n n >
*—( n CO z -1 CO
O »—1 CO -4 -4 X —4
Z Zm ZO X zm ZOX ZM zon zm ZO X Zh zo n zm zorn

X3©X3©J>X3©X3©»-*X3©X3© >X3©X3© XX3©X3© >x3®x3©xx3®^3©x xnNxnNrxnMDNnxnNxr!N2xnNTnN2xn\Tr,M-xn\xnN2xnNxnN2
MM MM
0-04 rv>iv> ro ro loro 04 04 0404 04 04 04 04 04 04 04 04
CnOJ -P-P -p -p 04 04 04 04 MM -4-4 -p-p ^J->l men z
-4--j cn cn vT vC 04 04 ©© -P-P rorv) LTCTI vX)vC IV rv)
®© UKJl 00 0 0 00 00 cn cn K) ro IV) IV) vDvD rv>rv> 00 vOv£) -P-P

04 -p 04 04 OO 00 OO OO 04 -P 04 04 -P-P 04 -P 04 04 rooi 04 01 0404

ITH ro-p OO 0 0 OO OO -PM OM ro^i 33 0 O-J vxjro cnvc 04-P

cncn -P -P MM roi\) -p-p 04 04 -p-p 04 04 CD ID tner 0404 04 Cn cncn cncn

MM © CD roro MM vflvC re 03 CD CD CD CD crcr CD CD -J-J -4 -4 CD© cncn

roro 04 rv> IV) M MM 04IV) 0104 M roM 04 04 -P 04
vDO otn 00 OO OO OO (JIM cn 04 -P^l -PM ©ro IV) IV) "4 M O -4

vOO M -4 00 -4® vO-P -4-P ©04 vOIV) rovDOO OO OO -P® IV) -P

1 11 1 OM 100 OO 1 1OO OO OO OM 00 1O O 1 1OO O O 00 OO OM

04© -P-4 00 OO OO IV) 04 MO IV) IV) cn© vC© 04-4 MO (JIOO O

CD CD ID CD ©cn ©cn cn -P ©©-P-P 00 OO OO OO cn-P cncn -P-P

OO 00 OO OO OO -4cn CD CD Ovf) M® MvDvfl^l cncn 04 cn^1^1

CD —4 © -4 ®© ^1© ®© -4-4 33 CD 
•^1^1 ^1-4O 04 -P 01 ©<■>4 ©-4.0-P r\)X 00 OO 0 0 -P®OO ©ro vO© \) 0M —4
MM -p© OO OO ©vX) ^1© ©MOO O vO -JO ©00 0 ro© ■P 04

MM MM MIV) MM rv) rv) l\)IVJ MM MM MM MM
CD vD cn-j 00 OO OO OO (JIO rv)-p IV) 04 OIV) M —4 Men ©® cn^i

-P-4 04 cn 00 OO 0 0 OO M 04 vO IV) rovo ©IV) vOM ©© -PO ^jcn

04-P IV) IV) 00 OO OO OO 04-P IV)M cn^i 0404 IV) 04 MIV) 04 4? MM

CD© M-P 00 OO OO OO IV) 04 M® 00 M© ©© enM cniv) -4 vO

OM* 00 00 OO OO OO OM OO m ro OO OM 00 OM OO

vfi-P 0404 001 OO 0 0 OO vflen OUV3 IV) O 04 04 ©M CN-P voro1 rooi

hhhh hhhh-13cr»n<nz
11 n 11 >i 11 11 11 11 11 11

OM S3-2'02-32P n rp pr rr| m q2'M(J'o & l> > X1> r> 3
> 1 i • n n n 

5nnZ; r>(J1C/5®f~ —I CL 03 
XLP° C/5CD COCO O 

Honwoo'n Z?2  ^rx-o^riirrcc-n 
£ 3HDX-IHO
^ TinHonnx 
^ n n< rn 

xx mioxo
cn >OX3-POD»

nxom 1 x go 
cnxzinn 
xnn-Hooco 0 n>n ci>

x CO t> OX CO
n-<co< -h 

Hno co *>rn xocm 
oxn cox
X^33DonX 

OXCXO
oxom<x 
r- xxn 

COX>*:  H o
con << 
nz >
CO x»

33



/\icd> X>e_ii¥ sid
 CHQ d3«IOQ 13Uic3i>^.i\r4>3 i0H30/\SHNje

 OHW 1>N03

(/)“0 o> cJ> C/5 2o_ C0 -I -« X -H202 2m zoti 2ox ;zm zon zh 2ox zz*~* zron -7^ 2on
X "? 03x 3<r > *n3<P T| 3£T» •-« "H 3OD X 3<M> X 3oo "H X X 3 05 X 3 CM> "H3C3 X| 2 (JN X "H3 03 X 3 (T> 53
T3nNxnNrTnNTONnxnNxnN2XDN‘coN2xnN'Dr!Nn3nNXON2xnNTnNZ

r— F— 
CM CM 
rorv) 
05 05 
O O 

— —
rV5fO
ercr
MM 
MM OO

rv> rv>pp

CD 03

poro
CM CM
cncn

CM CM
CM CM
P P
PP

CM Cm
MM
00 Cr
r\5fo

CM CM
O'O'
vOvfl
CM CM

CM CM
-P-P
v0v0
OO

CM CM

CT CP

*>1^1

CM CM
CP CT
CO 05

CM CM

-JCD

PP

OM

OO

oo

oo

oo

oo

oo

oo

oo

CM CM

LP-P

p p

o Cm

PP

pen

PP

^1^1

CM CM

CMP

CM CM

P O'

CM CM

03 OD

PCM

O vfl

PP

O'O'

cncn

MM

roro

oo

MM

no rv:

CM CM

03 05

-P-P

vflvfl

CM CM

O'O'

P P

O'O'

cncn O'O'

cncn

CM CM

O'O'

CMC* cncn

p p

crcn

O'O'

MM

rovo

POM
MO)

MOD

oo

oo

oo

oo

oo

oo

oo

oo

P'J

-PO

M
CM-J

O' P

rv>ro
CM M

O'O'

roro
O'O'

03'J

v£) O'

O'fO

M
OP

POO

CM CM
MO

MPO

ro cm
vflO

cro

• fl
oo OO

cn^i O'05

oo

oo

oo

oo

oo

oo

oo

oo

1
oo

mct

OO

i\) cn

1 1
OO

05 vO

OO

cno'

1 1
OO MM

CMcn W0'

1 1
OM

vocn

oo

CMP

cncn O'O'

O'M -Jen

oo

oo

oo

oo

oo

oo

oo

oo

'JO'

CMP

->10'

O'VO

men

JM

O'O'

chp

O'er

OP pen

enp

otr

O'O'

roM

-J^i
ji P CM

ro^i O'^l

oo

oo

oo

oo

oo

oo

oo

oo

CD CD
MO

cno

'j^i
PO

03 M

O'O'
vO -J

CM vO

O'O'
O'O'

CM'J

03 03 3>3>
-* o M o

'JO cnrv>
'J^i
'Jen

ocn

cncn

O CD

M f\) MM
030 vOvO
vocn 003

OO
OO

oo
oo

oo 
oo 

oo
oo

MM
cn^j
CM M

Mf\> 

vO CM
IV) O'

no rv> 
Pen
vO ->J

rv> rv> 
pp

>ip

MM MM
cn->j CMP
PM vOP

Mro
vOm

CM O'

MM 
03 03

^4cn

cm cm -Pen • • • • rOCM vflM
oo 
• • oo 

oo 
• •oo

oo 
• • oo 

oo 
• •oo

rv> f\) • • CJ1-J 

Pen• •CUM

PU1• • • •-JCM CM O

rv) fV> CM CM 
• • • • CM P |\>vfl

CMro 
mm r\>^i 

p &
mm

vxj->j

OO MM 
• • • •
oocn enp

oo 
• • 
oo 

oo 
• •
oo

oo 
• • 
oo 

oo 
• •
oo

OO 
• • 
Oo t\j 

MM 
• •
cn cm

MM MM 
• • • •
fV)0 CD v£

OO MM 
• • • • 
^ICJl PP

OO 
mm 
UUV) 

MM 
mm
CM M

P CM f\3 M xorxnz
II II II ii ii ii ii ii ii ii

033X332
75 M n rn no rr n n cz
xmj»oq>j» xi>r»3

X22D22CDn> i i in n n
-i nx>i>2r 3>>X
nMM(JK/)Q3r -HODCD
xeno COO) CO coo 

Hcr.Hoo-n
-i rrairr
X xcxxccx
J> 3 —11> X —1—1 O
2 xnnonnx 

n o< n
M xx nroxo
cn l>OX3«POt> 

HXOP1 1 X C/3
a cnxzmn

xnnnonwno n>n ct>
X CO J> ox 00n n-ioo< -in x nno
CO xn xoon 

oxn M3) 
xxxonx

oxcxo
oxoncx 
r xxnA W DS H T  S E V VE N AS R

-1

 

< >
Xn *-i

x r
n n mh

rn -<o
GO

M
O

34



OCT 1974 MAR 1975 
1ST PERIOD PRECIPITATION FORECASTING PERFORMANCE

2
> X GOT> c
-« I> r* rn o m 
M O j> CO c x> 
O M CO -1 (n2 2m 2o-n 2M 20 X 2m 2om^as-SSSF?SS?SKS?SS?S£S?SS?S?;?^S£?SKl?ls?ls|?|£?|R|

03 03 vflvfl
vflvfl IV)IV) MM MM iv) ro iv) r\) roiv) rorv) IV) ro IV) IV)cn cn O' (JN CM CM -p-prv)ro crcn cncn O'o' p 

O O OO CP cx> p cncrO' CT rorv)vOvfl 03 03 MM rv>iv) oo vOvO tt oi\>ro rvjro vOvO MM MM cnm ->l->l OO

MM ro rv>-OvD OO CMC* CM CM JICJI CJI'JI CMCM pp g\g\ ,g
CM CM ■p-p cm cm vO vo p p cnui OO
OO OO r\>roOD  03 P pMM PP ->l -H OO ->J ->J pp CD cn

030) men 
03 P 

0309men
vflc

oo 

• • oo 

o o

• •oo

oo
• •
oo

oo
• •
oo

03 09
OP
• •>lo

03 03
C^-P
• •
(MV)

CD CD
cn-p
• •
vDIO

03 03
O'P
• •CM O'

03 03 
vfl^j 
• • 
-PCM 

03 03
»jcn
• •
P^l

03 03
cncn
• •IV) CM

03 03
O'cn
vO CM

-0n

CflUl>IM CJ1-P•>1  vO OO
• •
oo

oo
• •
oo

oo
• •
oo

oo
• •
oo

UUP
^IP
• •
CM 03

cn-P
^lO'
• •
-PM

cn-P 
CM -H
• •
CM O'

-P-P
VflP
• •
vAP

cn -P
M^|
• •
MO

<JIP
OP
• •
vX)-g

O'O' 
-P o
• •
CM IV)

O'er
>>103
• •
-PO

MM 

>HvA 
MM 

ON-P
OO 

OO 

OO 

OO

OO 

OO 

OO 

OO

MM
MM

MM
(\>M

MM 
MM 

MM 
OO \flM 

M^| 
vflM 

vOOB

MM 
-pcm 

MM
-pro

IV) IV)
MM
-P-P
O'O'

IV) IV)
mm
vflvfl
CM CM

IV) IV)
OO

CM CM

iv) ro
OO
cncn
iv) ro

IV) IV)
CM CM
CM CM
O'O'

IV) IV)
ro IV)
IV) IV)
-4^1

mm
men
-p-p
^i^i

MM
MM
O'O'

roro
O'O'
MM
vflvfl

IV) IN)
CM CM
CM CM

OM
vOO
Jt P
-HP

OM
vOo
CM 03
CMCT

oo oo oo oo OM
vOO
CM 03
ro(T

OM
vDO
CM 03
O-P

MM
OM
M\)
O'O'

OM
VflM
vflP
IV) vfl

oo
■Hvfl

IV)
vfl -P

OM
030cncM
-4 O'

MM
OO
IV) O'
03 M

OM
vflO
cn^i
enp

OD

cncn
vO vfl
O' O'

MM
O'O'
CM CM
cncn

oo oo oo oo MM
-p-p
IV) IV)

MM
-P-P
cncn
03 03

MM
-P P
cncn

MM
MM
43-P

mm

IV) IV)
O'O'
PP

MM
CM CM
vflvfl
O'O'

MM
03 03
-H^l
MM

mm

vflvfl
MM
'J-J

CD
o

-P CM
H -P
CM O'

-PCM
CM CM
• •O-sl

oo
• •oo

oo
• •oo

oo
• •oo

oo
• •oo

CM IV)
O'er
• •->irv)

CM IV)
(Ten
• •IV) O'

-PCM
Men
• •03 cn

-PCM
IV) IV)
• •
M vfl

CM IV)
0)0'
• •-Pvfl

CM IV)
03 cn
• •O'03

44
cncM
• •MCM

enp
OP
• •IV) o

GO

MM
CT CT
MM

mm

oo
MM
03 03

oo oo oo oo MM
CM CM
CM CM
vflvfl

MM
CM CM
IV) IV)
CM CM

MM
O'O'
CM CM
cncn

MM
men
vOvO
O'O'

MM
MM
vflvfl

MM
IV) IV)
vflvfl
O'O'

MM
•H'H
0303
-P-P

MM

vflvfl
O'O'

cc
w

CM CM
H O
cn-p

CM IV)
03 03
O'O'

oo
oo

oo
oo

oo
oo

oo
oo

(MM
O 03
-Pvfl

IV)M
vfl 03
HO

CM CM-JM

03 M

CM IV)
■H 03
030

CM IV)
-PIV)
vflOB

CM IV)
CM O
vflM

-P-P
rv)o
pen

PP
(TO
vflIV)

C/3
GO

^cono-ni^oTCD -n-c-c-nj-n
11 11 •* H II II II || || || ||

sggnjKSSSS
2n?S3,H rpiriH 5^ «*D“D XX~rr *^2C/)^ X3)"D HT^
5it°°

np
 
°
ojcr
onoc

x-n-n'nm3X 55C!XXm n 73 03l>& DO mn -0 -nQXXP nHHZXO <ca2$. nrrHn;D nnmr om322m '°HHnwn
?2h J>TrniHH 
n nn_*  noomxxon>o-i o 
^ 2'nco  zooonnnH o* *8 -n5S Z

o ° on n^r1 >< Q~ CO3 n C2T) n nox c/> 
® CD 2 nOTJO W o -cdmPVT)

Oh
m-H
X>
M-|
Hh
i>o
HZ
M
O
2

35



O
C

T
1974

W
AR

1975
 

2N
D

PER
IO

D
PR

EC
1P1TAT

 1
O

N
 

FO
R

EC
ASTIN

G
PER

FO
R

M
AN

C
E

 
 

 
 

 
 

 
z CO
> X > s: o o rn
H r~ n IT c
M n > CO Z -H CO
o M CO -i —I X H
Z ZM ZOX ZM zox ZM Zorn zm ZOX ZM Zorn zm zorn

Tt 3 (t-n 3 ^ >-n 3 o>-n 3 ^ -n 3 cd-n 3 ^ >-n 3 cd Ti 3 ^3 “n 3 cx>-n 3 cm* "n 3 u>-n 3 o> x ti 3 03'n 3 3
TOM-cnNir-TOMTcirMc: tom Tjnrviz to im to r^z xr:rs»Tr>rvif- -corn tom ZTJnrsj xa/\iz

00 03 XX MM MM f\)(V) r\>rv> roro roro A)fV> roro
vflvD oo cp cp cnai CM CM CM CM cncn cncn PP cncn
A3A3 MM oo XX roro CM CM MM crcr CPCP pp

X X OO OO OO OO PP oo CTON LTCT CM CM MM •P pr CM CM
.1296

.1224
.1296

.1224
.1163
.1289

 MM MM
XX XvO CM CM CM CM cncn cnai p p pp 'H tPT>
T3T3 cncn CM CM CM CM M M pp roro oo mm X
CPCP OO oo oo oo oo MM CM CM roro cncn ^1^1 CP 03

 
.1717
.1717

CP 03 CP CD (POD CP CP Ip CP 03 OD 03 03 03 CP 03 03 03 03
CM CM PCM oo oo oo oo CM CM CMfO rocM CM CM CJ1CM (Pen MM CM CM X

 CMC MX 'HP M CP cnM PCM (PCD pro PCP o
.1483

oo oo oo oo rox
.1483
.1485

.1310
.1485

.1350
PP PP uip PP pp PP PP PCM cncn cncn
03 (P HP oo oo oo oo o cp cno CM M pro OM ox cncM enro 3

X
10^1 ^IX oo oo oo oo MX xcn CM X CM CP CPP PM (JIM

MM MM *-»M MM MM MM MM MM MM MM
PP fOCM oo oo oo oo PP roro PCM fO CM M P oro '•Jen cncM 3
iNjen XM oo oo oo oo PCP -H(P (P->l xro M CP XX IOm zcncp

.1613
roro roro oo oo oo oo roro roro roro roro MM MM roro roro
roro MM OO oo roro CM CM CP CP cncn 03 (P CP<p

.1613
roro ~H~H cncn CD CD roro roro CP 03 CP CP (PCP
cncn OO roro CM CM cncn XX CP 03 (PCP CP CP

.1657
.1657

MM MM OO oo oo oo MM MM MM MM MM OM MM MM
Mro MM MM MfO roro MfO OM xo OO MM
^JM MOI OJ1 CM O CP CP xro oo HP XX 03 00
HP XCP OM OIO CTM -JIO xro -JIO PIO (MO

oo oo oo oo MM MM MM MM
CM CM XX CD 03 

pp -J~H XX XX OTncncn PP XX CM CM

mio CMfO Mro roM Mf\) euro MM roM IO CM CM CM^ICP o(p oo oo oo oo oro (MX ^ICP MX ^ICP PX Men
COCPX CPP oo oo oo oo MP xo p-cn PX PP (PCP (pp cncp

MM MM OO oo oo oo MM MM MM MM MMCJP crcr C>CM crcr (PCP
PX act aaMM pp XIV) A>l\> ->iro MM OTCOCMX (PCP (PCP P CM XX (JIM MM

roro roro MM MM l\>r\> fOfO roM IOM CM CM CM CM CMM CP CM oo oo oo oo CPP CPO oo cp cn OCX OP MM PP
CO^icn MCP oo oo oo oo cn^i M -H HX cno roc M<p OM CP 03 CO

COOT OT X33X
COCOCOOOT'nZXOX""

ii ii ii ii II II II II II II II

XCOXOOTX3 3MZZ
rri>xrxrrnnocc
X3nHHn»H3!3
nxio^npz zpgdcd
nrmpxJH rmm
zrnzM MXX XX
—< HOCO< XXX

ot rnmoomoc
mXmCO OTOTXXX
3m 3 (TXXDl>n 
xmxt-tmxOTOTmxx
xxxo HhhZJO
o o> nrrnnx
<co<r MMH-I on
rnnm THHOhO
303OT M-<-COXP>
nxmx -1 XMCO
zmzM P-XXX-I-I
—< -in noon>co

X wxxn-i
o o onn-iw
X xco zoo o

o P»J> z
OTO xcocoOT X X —1 —1 o

O on n- - p»
< < o co
n n czx n
X X nox co 

z n
OT 0X0OTco o -<Xm

nx
Om
mm
X>
MM
—IM
i>o
HZ

36



oo
v£>
H
P

3>
.0
H
cn

oj
Xo
T3mX
Mo□
XX
PIoHX

oz
oXmo
GO

z(7)
XPI
X

oX
zJ>o

z CO
X J> *: 0 0 n

H r- n n c i>
H 0 j> c/) z H0 00 H H X cnH

ZOZ ZM ZOX ZH ZOX ZH 2 on zm ZOX ?w zom zm 2 0 PI
x3®x:s®i>x3®x:5®M-n:s®x:s®j>x:!$®x:s®xx:3®x:3® >-n;s®-n:2® xx:s®x3® x 
TorsiTJOfSirxnNxnNnTnrs»xors.zxorsixnrsi^'Dnrs.Tjnrsir- xnNxnNzxnisixorNz

M M MM roro rv>no
HH !no rv> CP CP (TO roro 04 04 pp CPCP pp CPCP
CP CP 00 CP CP PP HH OO cr 0 OO pp aa>
M M MM OO OO OO OO OO (TO HH OO oa cr cr OO 00

M M roro
OO 00 04 04 04 04 CP CP CP CP 04 04 p p ®® HH
03 HH MM PP Mnj 04 04 HH 04 04 ®® cncp
MM roro OO 0 0 OO OO OO OO PP HH OO cr 0 MM vflsD

  
 
 ODQD 00 OO OO HO OO OO OO HH HH

rorv> OO OO CP CP ppMM MM C O OO OM OO T)OO 0 0 \D O
0 ro o

-POP ® P OO OO OO OO 0 04 PM PO OO OH HCP MH

 

P 04 04 04 04 04 04 04 0404 PP pp04 P 04 04 04 04
vDO vDH OO OO OO OO OO MO CP® CP CP 04 H 04 ro CPP CP M

h 
■PC' vOO) OO OO OO 04 04 OM nro CP® l\>® M 04 vDH vO OOO

MM MM MM MM MM MM MM MM MM
our P 04 OO pcp 04 P cno PP M CP MM vOO HPOO 0 0 OO 3Z
MvO r\3H OO OO OO per OM 00 ®o 04M noo 004 PCPOO

i\>rv> rv> ro 0 0 0 roro rv>ro ro rv> roro MM MM roro roroOO OO 0 00 04 04 roro cpcpMM roro OO cr® HH vOvD
pp (TO OO ppP P men 04 04 OO 00 PP

vD vO roro MM 00 MM OO roro cr® 00 roro

MM MM OO OO 0 0 OO MM MM MM MM MM MM MM MM
0404 04 04 04 ro roro PP 04 04 OO MM PP PCP
-• M \>04 O H 04 O 04 CP O O PCP >4 ro vDO sOj4
vCH tocn OH CP 04 OO cr 04 HO PH OH HP

MM MM OO OO 0 0 OO MM MM MM MM MM MM MM roio
OO ®® pp PP HH HH roro 04 04 vD vD 00

OO 04 04 04 Cn 00 00OO HH CP CP OO OO 04 04
04 04 CP CP PP oMM PP CP CP HH OO ® ® 0®

MM rv> ro MM MM MM MW MM MM roro roro
HH MO OO OO OO OO 010 004 HO OO HH HO MJO OP

ON® MIO OO OO OO OO MlO HCP MP cpro PM vOP O O p®

MM MM OO OO OO OO MM MM MM MM MM MM MM MM
PP or or 04 04 O O. ocr ®® MM roro OO vCvC
vOvX) 0:00 MM PP roro MM OO vDvO roro MM
vX)v£ coMM OO 04 04 04 04 roro 04 04 HH MM vfl vD

MM MM MM MM MM MM MM roro
roro CPP OO OO OO OO 0 ro OP MC 04 P MM roo4 OO roo

cr
ph pro PtO ®M cn

03 X33X
wt/iwnai-n^-onx'n

" 11 » 11 11 11 11 11 11 11 11

2>:*HMXr*rnrr oc:cnr252^z>a:aD
322>XJH rnn
2^2-1 m-ox 30 x
1 HOCfl<333TJ

® ronoonoo
,xhOO (EOCXXX
tanxMn5£3qxx1xoDOD:* &nmTi'n
*X]?n HhmZTJO
% 05. nrr-inx
>22 "CHHOmO
5m2x H »—• 00
<h2m >xxx-i-
^ nn hood>w

^ Hxjnn O 2 onn-iH ’ll ^C/) 200 o 
o X>3> 2

20X  TIGOCOX-l-H  Oo on m« « j> <0 c/>
n rn czx rn * x nox c/3 2 m CD OD oxoco n -<3Jh 

PIT)
Oh 

*-»-H T)l>MM
Hh
i»oHZ

37



sD>1P
3DX
►*
>i01

P
E

R
IO

D
TEM

PER
ATU

R
E

FO
R

EC
ASTIN

G
P

E
R

FO
R

M
A

N
C

E
 

 
 

z GO
X nX> c O m-1 X> r n n c i»HI n i> co z -1 coo hi CO -i -1 X H

ZOZ 2H ZOX ZM ZOX Zm ZOX ZM ZOX ZH zon zh zon
"n 3 ob "n 3 (M» "n 3 a> “n s (T ►-« "n 3 o>'n 3 (M> ti 3 cx> *n 3 (r 33-n 3 a> 3! c> > "n 3 a> ti 3<r 33-H3 oa “n 3 O'x 
x n rsj x n n r" x n n x n n» n -o n rs» 33 n pm 2 x n rs» x n Ni z x n fM t> n rsi r x n pm x n Ni 2 x n T3 n fM 2

MM 
ro r\j
pp
O'er
v0v£>

MH
ruro
O'O'
crcn
MM oo oo OO OO 

furvj
nor\)
OO
MM

rv> ro
MM
ex ex
CM CM

CM CM
rv>r\>
vC vD
-P-P

CM CM
CM CM
-P-P
CD CX-

CM CM CM CM
-P-P men
O'O' O'O'
oo CM CM

CM CM
cncn
MM
PP

CM CM
crcn
crcn

2

CM P
v0-M

CMCM
envo

OO
oo

oo
oo

oo
oo

oo
oo

CM -p
-40

CM CM
CM -P

-per

CM CM
CM-P
>IM

CMP CM CM
sOO' ITvO

CMP
-4 in

CM CM
O'VO Hr 

OO
O'O'
a> cr

roro

O.CM
H»H»
-4 -*

cr.cn
O'O'

-p-p
crcn

crcn

Cm CM
crcn
ro ro (T cr crcn

■>1—4 O'O'
OO O' CD

^*4
03 CD

^l-J
A) A)

-P CM 
CM CM
-4M

pp
O' H*
03 vO

OO oo
OO oo

oo
oo

oo
oo

rorv)vXJ-P
^J(T

CM CM -4-P
MO

-P A3 A3 vO
PO

enpmct
O-J

PCM
PP
oo cr

PP —4M cr pA>A3
crcn

PPvOO'
(DO

1 1 MM OO
OH* O'CD

OO
OO

oo
oo

oo
oo

oo
oo

1 1
oo OO
-PM O'A3

1 1MM
CM 03

oo
O'^l

i •MM oo
OO eras

i • MM OM
OM O'A3

crcn -pen

oa> (DA3
oo
oo

oo
oo

oo
oo

oo
oo

O'-J crcn

cn o p^i
cro'

CM CM
-per
03 CM

per cncr
(Dcr OP

per PP
PCM in vo

-JO'O'^l vOcn
0'-P envo

oo
oo

oo
oo

oo
oo

oo
oo

vOO'
v0 CM

00 03 -MO
CM vO
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