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NATIONAL WEATHER SERVICE PUBLIC FORECAST VERIFICATION SUMMARY
APRIL 1978 TO MARCH 1982

Paul D. Polger

ABSTRACT. Both WSFO and NMC forecasts of temperature and 
precipitation continued to improve during the 4-year period 
from 1978 to 1981. The NMC guidance for temperature was more 
erratic, but on average the difference between NMC and the 
WSFO1s remained consistent with the previous 4-year period. 
The percent correct for precipitation climbed steadily to a 
peak in 1980 before a reversal. The percent improvement of 
the probability of precipitation Brier score over climatology 
was at its highest levels for the 4 year period, prior to the 
reversal in 1981.

1. INTRODUCTION

This report presents the results of the public verification program. The 
program includes temperature and precipitation, but does not verify several 
important parameters, such as heavy precipitation. It is not the intent of 
this document to explain variations in trends, but simply to present in a 
general format the results of a basic statistical summary. It is intended 
that this report will be the last in a series with a similar format that began 
with data from 1966.

The forecasts for the public verification program are prepared twice a 
day and transmitted as the Coded Cities Forecasts (FP4). The transmission 
times are approximately 1000 and 2200 Greenwich mean time (GMT). These 
forecasts, which are based on the 0600 and the 1800 GMT surface maps, are for 
three successive 12-hour periods:

FP4 PERIODS OF FORECASTS (GMT)

1000 1200-0000 0000-1200 1200-0000
TODAY TONIGHT TOMORROW

2200 0000-1200 1200-0000 0000-1200
TONIGHT TOMORROW 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 4-year period, 1978-1981, data used in the public verification 
program were verified for a maximum of 92 stations (hereafter referred to as 
FP) shown in figure 1. However, the summaries presented here include a
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maximum of 90 stations. Two stations, Los Angeles, California and Atlantic 
City, New Jersey were not included because of large disparities in the 
locations being forecast for and the site of the corresponding observations. 
There were other stations deleted for one or more seasons due to problems in 
the data collection system. These included: Jackson, Mississippi, summer and
winter 1979; Honolulu, Hawaii, summer 1979; San Francisco, California, summer 
1980. Variations in the number of stations used in verification should be 
kept in mind when comparing scores from previous Technical Memoranda on public 
verification.

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 85 stations and graphs and tables for comparative WSFO scores 
include no more than 44 stations. Both comparative FP (up to 85 stations) and 
non-comparative FP (up to 90 stations) scores are given in the appendix.

Background information on 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 skill 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 la and lb. 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 serve as the basis for 
the statistics quoted in the following sections for 1978 to 1981.
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Table 1a.—Forecast error measures and statistics

Precipitation

n ^ ^ „ number of precipitation cases1. Relative precipitation frequency: PF = ---r----z-----—z-----1—3-n J ----number of forecast periods

1 2. Brier score: B =* - ? . (F. - 0.) 2 CL = observed precipitationF i= 1 i i
occurence (0 or 1), F^ ■ forecast probability, and F = total number of 

forecasts.
v3. Climatological Brier score: BC = | (C^ - 0^) 2 \diere C is the long

term climatological relative frequency.
BC - B 4. Percentage improvement of Brier score S = X 100BCover long term climatology:

3. Sample Brier score: BS = PF (1 - PF)

6 BS - B. Percentage improvement of Brier score SS = X 100BSover sample climatology:
1 \7. Mean probability of precipitation: MP where P = numberP i=l

of precipitation cases and F = probability forecast when precipitation
i

was observed.

8 J- . Mean probability of no precipitation: MN = F"P FN whereF_p j. * wnere
i= 1 1

NF = the probability forecast when precipitation was not observed, 
i

9. Total percent correct: PC = Number of correct forecasts
Total number of forecasts

(using .50 probability as the threshold value). Values > .50 are used as 
"yes" forecasts.

3



Table 1b.—Forecast error measures and statistics—continued

Temperature

I NMean absolute forecast error: TE = ^ | T^ - T^j where N = number of

forecasts, T^ is the forecast temperature, and T^ is the observed 

temperature.
I N

Mean algebraic forecast error: TG = .Z, (T_ - T )N l=* 1 r 0
I MMean absolute 24-hour temperature variability: TV = M i-j J Tq “ |

where M is the number of pairs of temperature values, T^ is today’s 
observed maximum or minimum temperature, and Tq_^ is the corresponding 

observed value one day later.

Percentage improvement of mean absolute forecast error over mean 24-hour
TV ■■— TFtemperature variability: TC =  — X 100

Mean absolute forecast error when TV exceeds 10°: TM = sum of mean
absolute temperature errors when 24 hour observed temperature changes 
exceed 10 , divided by the number of such errors.
Percent temperature errors in classes:
T1 = less than 6° = 100 x (number of 0° to 5° temperature

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

errors) / (total number of temperature forecasts)

^ H 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 1966-1981

Figures 2 and 3 show percent correct of the NMC guidance and the forecast 
offices for precipitation and no precipitation forecasts. While no steady 
trend is evident over the entire period, since 1972 there have been 
successively higher peaks in 1976 and 1980. In comparing NMC to the FP the 
values below give the percent correct for the poorest year, 1972, and the peak 
year of 1980. The values are annual averages for three periods, both cycles.

YEAR FP NMC

1972 82.9. 82.0
1980 87.3 87.0

Figure 4 shows the percent improvement of the WSFO Brier scores over the 
climatological Brier scores for probability of precipitation. It is evident 
that there has been an improvement for the 16-year period. Note that the low 
point in figures 2 and 3, for the year 1972, shows up as a relative maximum in 
figure 4 for the 10-year period 1966-1975. In an earlier publication (Cooley 
et al, 1981) it was pointed out that the climatological Brier score was 
unusual for that year.

3.2 1978-1981

The last four year period shows a steady improvement in percent correct 
for the FP to a peak in 1980 and then a decline of 2.4 percent in 1981. By 
forecast period the difference between 1980 and 1981 was 1.9, 2.4, and 2.9 
percent for the first, second and third periods respectively.

The percent improvement of the probability of precipitation Brier score 
rose to a high point in 1978 and then declined in the next three years. 
However the improvement remained above all but one of the preceding 12 years 
(See Fig. 4). The values below show how the latest four year period compares 
to the three previous four year periods. They are shown for three forecast 
periods, both cycles, averaged for a four year period.

Period 1 Period 2 Period 3
1966-69 30.3 19.5 12.3
1970-73 33.2 22.0 14.4
1974-77
1978-81

33.7
37.8

24.8
29.1

17.4
22.8
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It is evident that the most dramatic gains have been in the second and 
third periods. Identifying reasons for the improvement is always difficult. 
Factors most likely contributing to the gains would be improved guidance and 
forecaster skill in interpreting the guidance.

4. TEMPERATURE

4.1 1966-1981

Figures 5 and 6 show a general improvement in temperature forecasting as 
measured by the mean absolute errors. The spread between NMC and the 
forecasters remained about six-tenths of a degree for a five year period 
beginning in 1968. Thereafter, the guidance improved gradually through 1976, 
but from 1977 to 1981 has been more erratic. The FP forecasts have shown a 
gradual but consistent improvement for most of the entire period.

Figure 7 shows a marked reduction in the percentage of large forecast 
errors over the 16 year period. The values below show the percent of errors 
greater than 10 degrees by season and forecast period for 1966 and 1981.

Period 1 Period 2 Period 3

Summer

1966
1981

2.2
1.5

4.1
2.2

6.8
3.0

Winter

1966
1981

6.6
3.2

10.9
4.6

15.1
6.7

The reduction in the percentage of large errors from 1966 to 1981 ranged 
from 32 percent for the warm season, first period, to 58 percent for the cool 
season, second period. Overall, the reduction of errors averaged 50 percent.

4.2 1978-1981

The latest four year period shows a continued decline in the percent of 
errors greater than 10 degrees, as illustrated in figure 7. The statistics, 
presented in the appendix, also show a comparable decline for errors of 
greater than 5 degrees.

In terras of guidance versus the forecaster, the values below show results 
averaged for each of the four year periods from 1966 through 1981. The 
numbers are the mean absolute error for the WSFO's and NMC as well as the 
difference (DIFF) between them.
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WSFO's NMC DIFF

1966-69 3.93 4.78 .85
1970-73 3.83 4.43 .65
1974-77 3.70 3.93 .23
1978-81 3.55 3.78 .23

While the performance of guidance was more erratic during the latest four 
year period, on average, the improvement by the forecaster remained consistent 
with the previous four year period. The gap between the WSFO’s and NMC was 
much larger for the two prior four year spans. A similar result is evident 
from the percent improvement of mean absolute forecast error in temperature 
over mean 24-hour temperature variability. For the first half of the 16-year 
period the WSFO’s averaged 12.9 percent better than NMC, but for the second 
half the difference averaged 2.4 percent.

5. SUMMARY

For precipitation forecasts during the period 1966-1981 the percent 
correct has been on the rise since 1972, with peaks in 1976 and 1980. The 
range of annual averages for the 16-year period is 81.6 to 86.9 percent 
correct for NMC, and 82.9 to 87.3 percent correct for the WSFO’s. During that 
period there has been steady improvement in the forecast probability of 
precipitation Brier score over the climatological Brier score.

Temperature forecasts have improved consistently for the 16-year period. 
There was little variation from year to year in the mean absolute errors of 
the maximum and minimum temperature. There has been a dramatic reduction in 
forecast errors of greater than 10 degrees by WSFO’s, dropping from 6.2 to 3.4 
percent.

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 forecaster’s skill in interpreting the guidance have produced a 
gradual improvement in forecasting by both.
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APPENDIX

CONDENSED SUMMARY OF RESULTS

All scores for precipitation and temperature from 1978 through 1981 are 
presented by region and nationally. The results are given for the forecasts 
based on the 06Z and 18Z surface maps, which correspond to the FP4s released 
at approximately 1000 GMT and 2200 GMT respectively. They include forecasts 
for all three periods and both seasons.

Pages 17 through 64 give comparative scores for FP (up to 85 stations) 
and NMC guidance. Pages 65 through 112 give non-comparative scores for all FP 
(up to 90 stations) forecasts.

16



APR 
1978 SEP 1978 

1ST PERIOD PRECIPITATION FORECASTING PERFORMANCE

2 CO> 33 > £ o O n-1 P» r* n n c►H O > CO 2 -1 COO *-« c/> -i -1 X “1202 ZH 2on zh 203; ZH 2on zh 2033 ZH 2on 2h 2on“n 3 03 “n 3 <m> 3 a>-n 3 <M-« Ti 3 a>-n 3 <m> 3 od "n^ x-n ^ cx>-n 3: o>j> 3: a> “n 3; on 3 *ti 3 cp-n 3 ^3 "oofsj-uorsii—ooMi3 0Nio“oofsj“oofNj2-oofsi’oofNj2-oofM-ooNir"’oorNjT)oiM2-oorNj-oorvj2:
MM MM
rv> rv> rv>rv> roro roro 04 04 04 0* 0*04 0*0* 0*0* 0*0*
vOnO ^i->* -p-p -p-p (OfO roro OICJI -p-p cncn cncn n
f>o ro o*o* CD CP MM (PCD 03 03 ON ON ON ON vD vO
r\>rv> "4 "4 oo oo oo oo 0*0* 04 04 -P-P oo -p-p ON ON MM CP 03

roro
roro
CP CP
M M

r\)iv)
040*
0*04
-p-p oo oo oo oo

0*0* 04 04
-p-p MM
oo n0vX3

roro
ON ON
04 0*
MM

-p-p
ON ON
03 03

ON ON
0*0*
MM

->l^l
-p-p
ON CP

cncn
0*04

CP CP
ON ON

oo

CP 03
cncn

0404

oo

oo

oo

oo

oo

oo

oo

oo

CP 03 CPCP
CP03 CPCP

(PO (P-P

(PCD
0*0*

(JNO

03 CP
OtOl

03 vO

CPCP
->ICD

oo

CPOD
roro

CP M

(POD
men

-p-p

a>a>
-pen

vDON

"0
o

-p-p
vDcn

rv>(P

CJKJ1
mo

03 VO

oo

oo

oo

oo

oo

oo

oo

oo

-p-p 03-P
cpo OJN

004 0*03

-P-P
ONcn

ono

OIOI
oo

UUP

-PO*
OON

-PvO

-p-p
chon

04 VO

CJ1U1
00 04

"4 v0

cncn
03 ON

030

X
13

mm
-PW

uim

MM
(JKP

"4<P

oo oo

oo oo

oo oo

oo oo

MM
oo

V0V0

MM
MW

^104

MM MM
-PON -pen

oion -4 CP

MM
(JHJ1

M-P

HIM
030

043

MM
CPCP

cn-P

MM
->|0N

-PCP
2

MM
^1^1
CPCP
cncn

MM
0300
040*
rv>iv>

oo oo o© oo MM
0*0*
(PCP
V0V0

MM
040*
rorororo

roro MM
roro vOvO
MM roro-p-p -p-p

MM
wo*MM
0*0*

MM03 CDroioMM

roroOO
^i-^i

~>l"4
loromm
OO
cncn

33n

MM
OO
oro
INJCD

MM
OO
OO*
cp ro

oo oo oo oo
CP 03
OCP
O* M

OO
^KP
(PM
CP-P

MM MM
M fO OO
"4-P roio
(PM MO*

OO
vOM3
-PO*
vOO*

MM
MIO
OIM
^l-P

MM
OO
0*43
roro

MM
OO
OIM
roro

MM
-p-p
MM
"4 "4

MM
4343
-P-P
MM

OO O O O O O O MM
MM
OO
"4-4

MM
OO
cncn
"4~4

MM MM
^1^4 cncn
00 roio
CPCP ~4->i

MM
MM
0*0*
0*0*

MM
43 43
OO
040*

MM
CPCP
-P-P
cncn

MM
(PCP
cncn

OD
O

roro
vfl^l

0443

04(0
OCP

M43

00 OO

00 00
00 00
00 00

roro 
■>* ro

in o*

roro
"404

040

0410 04 04
M"4 04 04

M43 roo

MM 
CP ^4

O* "4

MM
vD 04

ocn

04 04 
"4CP

IO (P

04 04 
"4(P

"4v0
C/>

MM
0404
-P-P
04 04

MM
0404
"4-4
0404

OO OO OO OO MM
O O
-P-P
-P-P

OO
vOvO
M3v0
vDvO

MM
(PON
MM
CPCP

MM
-P-P
ON ON
vOvO

MM
OO
CP O'
v£ vO

MM
04 04
0*04
ON ON

MM
cncn
"4"4
MM

MM
cncn
"4~4
rv> rv>

CD
CO

ror\> 
in o*
-pen

roro
(p-p

(PCD

00 OO

OO OO

OO

00
OO

00

wm

o*->*
MON

pom
0*03

Men

roro
"40*

04 0*

0*0*
00
in 43

MM
MIO

IO CP

M
-PvO

vOfO

0*0*
-PO*

04-4

0*0*
-pen

■PCP

SS

C/)C0 03 -03313c/3C/)c/)oa3Ti2i3oi3*n
II H H II II II II II II II II
-0WT3O03P33H2Zri^xrxnnnocc332nHHr»H33n'oosnpzzpojajnrm>x-H r“mrnznzn *—«~0 T3 303-I HOW<33Uod rnnoonooHXhOQ J3Q3^0T1TI3*h 3<D»T3>3>0-o n^o »-i n ^3 03 CP n tj331)330 HMM230o Oi> or“i“-iri^3<c/)cr~ ♦—» onnon T3 HHD hO30303 m-<-<0133>rni>m;o —i dmc/3znzn >"nn33-H-th -in nooni»wX H33HHo o onn-o-i2  *n ~nc/) oo oO I»> 203 030 T| C/3 C/333 33 -H-H Oo on n- « r>< < o con n czu n33 n033 C/3

2 n03 03 0 330C/3 O -<33»-«nuOh

13 3>
M-|
Hh
>o
H2
H
O
2

17



APR 1976 SEP 1976 
2ND PERIOD PRECIPITATION FORECASTING PERFORMANCE

GO> *U > ac o o
> r* n n d >M O > GO 3 -1 GOO M GO —4 -1 X

3 3M ZOl ^M 30^ 2!M 3 on z:m 30X1 2M 3on

'UOis.-ooMr-DoisjnDorsjo-DOMTjoisjz-DofNJTio^S-TiSS^oisin-DoS'SoSz^oS-DoSz

mm mm
roro roro rv>rv> roro 04 04 04 04 04 04 04 04 0404 04 04O'O' pp pp MM roro pp PP mm mmoo oo rv> rv> oo vOvO ^1^1 CD 03 mm oo O'O'roro mm oo oo oo oo MM 0)03 CD CD mm oo mm 04 04 0404

rv> rv> roro
04 04 roro 72504 04 O'O' O'O' pp ^1^1 04 04 roro 0404 roro

725 04 04 mm O'O' MM^l"4 0303 oo oo oo oo roro MM vflvO mm oo O'O'

03 03 0303 03 03 0303 0303 03 03 0)03 0303 03 03 0303P 04 pp oo oo oo oo CD CP 0">4 0404 OM roM *>40' 04 ro 0410 -V
o

rop ct.m oo oo oo oo O'm v0>4 vom voro roo OO pro "40'
317
317

PP PP P 04 0404 PP PP 04P 0404 mm mmPP 04P oo oo oo OO Ov0 V003 IOO ro 04 vor\> P0' roro M04 3
• • • • • • « • • • • • • • • • • « • • • • • • • • • « -o(JIvO P -P oo oo oo oo VDM MOD MvO "im pm O'P M"| 030

MM MM MM MM MM MfO Mro MM MfO M(\)mos mos oo oo oo oo MM row mo' >40 >40 mos CDM ->IM 33vDM O'"! OO oo oo oo PvO OM !OvO MG' "4(D MG4 OP 040'

MM MM oo oo oo oo MM MM MM roro MM MM roro roro(X>a> >4->l 04 04 04 04 vOvD rv»rv> 0303 0401 MM OOmm mm OO PP MM 04 04 MM "4 "4 MMpp pp vOvO vOvO roro pp CT'CT' OO OO

MM MM oo oo oo oo OO OO MM MM MM OM MM MMMM OM CDCD vDvO MM 04 04 roro VOO MfO MfO a?*-*P \0O4 rv>o4 OO "4CD roc>4 fOP O'04 O'lO 040(DP UKT' cOP O'm mro OvO Off\ vom PP ■>4 P

MM MM OO OO OO OO MM MM MM MM MM MM MM MM-P-P -P-P OO MM -p-p MM O'O' CT'CT' CDmm oo men ->j->i-P-P OO 0404 OO MM 0404 v0v0 OO fOfO CD CD O
-P-P vDvD OUT O'O' IOIO 0404 >>1>4 0404

Mro roM MK) MM m ro roroO'M M Mrovo OO OO OO oo ror\) rororoo 0303 •>4 04 roM >JM PCD CJl-^4 vOP• • • • • • • • • • • • • •vOIV) • •04 04 • • • « • •oo • •oo oo oo • • • • c/3PM 04P MM »4m v0»4 P^nI MvO MvD

MM MM OO OO oo oo OM MM MM MM MM MM 0404 0404 MM MM
vDO oo PC' O'O' WO OO CD 04 0404 O' m mm CD
cdm men -JM MM cn vD O'O' op roro C/3PO' men cn cjn roro 0104 OIOI roM men "403 vOvO

MM MM MM MM roMvD"4 MW roroCDP OO OO OO OO mm 04P OvO CD->| vD->4 voro ->404 (JIM• • • • • • • • • • • • • • • • • • • • • •OO OO OO • • • • • • GOroc>4 OvO OO vO 04 vOO PvO 04M 0303 OvO O'VO O'04 GO

CO 33 CD XZ2I2Xc^GooonoDx^xnx-n
II II II II II II II II II II II
32nHHr>t>n>xr xrnnocH33c  n*DD3rnj>z2J>03CDmr~n >  

xi h2n<Z-H -m XX rnn7370 -I -lOC/TCOX-O
MXMOO□3 rnmo 03 JDono JDTJT1o 3H3(D73TJI>J>n 
7J13  73m T) m 730  n Hhhoo UD ZJOrn "o
o o> nrrnn^j 
<c/xr mmm on 
nonISO303  unnoHm-<-<o XI>O
nxnx h t)h2H2w {/)
-H HH HOOH>W 

do HTJDjnn o o omn-HH 
n ~noo nn o 
CD 030o  

2
T1G0G0>J> 2

73 73 —i—i oO on n- - I>
< c ID CO

n C2UR n nox GO
z n B

C o-oo
-COM

nx
Oh
m-h
13 J>
M-|
Hw
>o-12

18



APR 1978 SEP 1978 
3RD PERIOD PRECIPITATION FORECASTING PERFORMANCE

oo-0 s: on cgoo D»GO -H H X —<2H 202 2M ZO"n 2H 20^ ZH zon 2M 20X 2M 2 on 2on*ti 3 oa ti 3 o> > "n s 03 "n 3 “n s a> *n 3 ch > "n 3 o> "n 3 x "n 3 03 ~n 3 ^ > ~n x 03 ~n ^ 73 ~n 2 cd ti x g\ xiDO(M-QOf\ji—oor4xr>!SJoxor4XOis4 2Xoi\ixorM2Xorsixor4r"xorMxof\i2xor\ixorM2
mm mm
roro roro roro no no 04 04 0404 0404 04 04 0401 0404
mm roro -p-p 0404 roro MM p-p 04 04 pp pp -n
vflvo mm roro MM oo men 03 03 04 04 v0\0 PP 

oo oo oo oo CD CD oo cdcd OO men0303 cm cm oo 0303 PP
755
755
720
720

roro rorororo roro 04 04 rv>ro (DCD PP CD CD 
roro -4~>l roro CD CD MM MM X
OO 0104 OO oo oo oo roro vCvfl 0404 oo CD CD

03 03 CD CD CD CD CD 03 -4*>l 03 OD 03 03 CD->l CDCD CD03
oo oo oo cdcd04 04 roro OO ->4CD vOvD roro cjicd OvD ro»- MO X

r>
CJ1M LHP OO oo oo oo P 04 ^IP •xIP O'04 -4ro M->| ~4M rovo

70S
708

0104 PP 04 04 0404 04 04 0404 roro 04 04 PP PP
^kd OM oo oo oo oo 04 no (DCJ1 aicn CD CD vOCD 0103 Olp CDvO 2X
mcd 1003 oo oo oo oo -4 no rop 04 CD V0O4 PvO -J CD OKD M CD

MM Mrv> MM MM MM MM MM mjo Mro roro
en--i ^io OO oo oo oo roro root Olvo CDCD U1CD vor\> (DM 004 2

2
no-J 040 OO oo oo oo M CD 0401 v0 04 lOCD M(D ovO vDM rop

MP MM oo oo oo oo MM MM roro MM MM MM roro roro
-4-4 CDCD 0404 roro roro vflvo 0404 CDCD oo MM x
CDCD men 0404 PP MM PP UICJ1 PP aim vOvO x
roro mm MM -4-4 roro roro MM ->l-4 CDCD roro

MM MM OO OO OO oo OO OO MM MM MM MM MM MM
Mro roro vOvD CDCD PP roro oo 0404 roro 0404
-oo 004 Pen CD-4 MM enen (DCD OU1 rovo oro
pro oro PM 04-4 en^o povd P04 CDvD rop f\0P

MM MM OO OO oo OO MM MM MM MM MM MM MM MM
PP PP oo OO -4-4 men MM pp CDCD —4-4
MM enen -4-4 O O OO 04 04 mm no no ex 04 OO
0404 0404 CDCD enen CDCD mm CDCD OO roro vOvO

MM MM MM MM MM MM roro roro(DP (Dm oo oo oo oo noM pro -4 CD CDCD -4 CD >4P mo exro
• • • • • • • • • • • • • • • • • • « • « • m moo oo oo P-4 GOvOvO voro oo MCD MCD PO vXJCM vi)(M M—4 (Dm

HH OO OO OO OO MM oo MM MM MM MM MM MM0404 0404 OO vOvO CDCD pp oo CM CM mm CDCD CD0404 0303 MM mm MM -4-4 NDvC mm pp oo GO(DCD OO CDCD roro ex ex pp MM pp CDCD -4—4

MM |-»M MM MM roMOO OO MMtoo roo oo oo -4 CD vX>-4 roro mp roo 040• • • • • • M(T vfl-4• • • • • • oo oo • • • • GOM 4-* tn-4 oo oo Mp 04 vD 040 MCD en-J -p-p MP OO GO

CoSr 00 ^3313',,W(rtncDnz*DnDTi
1111 >1IIIIII IIII II IIII

^nHHr»HZ2 
>:ZC>» 2 ^ > 0°°° h rnn<n^H H-.XX XX3 \iow<3ijn)
>^ooron ooncdcdxxxoo 

^^nxaacDrix-n
o2 HhhZ^O

§r nrrnnx 
»-h»-h»-h onlss” X HHOhO »-4-<-<OX> 
*H XMW?^12h >*n*nxHHHP1X h
HooXXDHn>w 

O onn-iw "nw
ODOo

2 00 o » 2 'll GO GO 
X X -4-H O

on >
c n-£>  - mn cz*o nx nox GO

2 n00 0X0 o -<X»-i
nxOh 
M *H 
X>1-4-1
3>o-12

19



APR 1978 SEP 1978 
1ST PERIOD TEMPERATURE FORECASTING PERFORMANCE

T> O o> n c GOOO ►—1 C/3 ■H —i X -1
2M 202 2M 2om 2H 203 2M zon 2M 2033 2M 20m 2M 20m

m 2 03 m 3 p> m ^ 03 ~n 3 cm-« rn 3 oa-ri 2 ch > m ^ 03 m 2 33-ri x a> m 3 ^ > m 3 cd m 3 O'33-n 3 a» m 3 33
•OOISITJOIMI—OONITJOfSlOTIONi-Or)rsi2T)OrM~UOrM3TJOIMUOrMr“330rsJTJOrsi2T)OISiT)OISJ3

MM MM
0*04 04 04 roro roro 0404 04 04 0404 0404 -P-P 04 04
CDCD U1U3 men oioi 04 04 0404 CD CD CDCD OO 4)4) 2
oo roro *-4-4 oioi -4~4 PP OKJ1 CDCD OO -J-4
rv>fv> cdcd OO oo oo oo MM MM oioi OO OO OO CDCD aim

ro ro roo4 OO oo oo oo roro ro 04 04 04 04 04 roro roro roro roc>4 -I
-4-4 4) r\3 OO oo oo oo 03 CT' voro OO -PCD pp 04 CD 03-4 4)04 m

0404 pp MM MM 04 04 -P-P 04 04 pp -P-P CDCD 0404 0404 PP aim H
03 03 03 03 roro oioi 04 04 MM CDCD 4)4) OIOI MM OO 0404 roro p-p <

roro -P 04 roro -P 04 0404 -P-P MM 04M 0404 -P 04
03 03 004 oo oo OO OO i\xd om -P 04 -PM 03-4 O-P -PCD P^l -I
04) 04IV) oo oo oo oo CP 04 0104 -44) 43-P OIM M4D MCJ1 CP4) r>

1 1 1 I t 1 1 1 1 1 1
oo OO oo oo oo oo oo OO OO OO OO OM OO OM

M|\) 003 OO oo oo oo OM 04 CD MU1 IV3-P M-P OfNO IV) O MM (7)

CJIP PP OO oo oo oo (DCJl -P-P CJIP -P-P CJ1U1 CJ1U1 -p-p -P-P -I
003 -4 CD oo oo oo oo 0-4 4)4) 003 (DOI -PM ai ro -pro oioi

0303 03 03 (PCD (PCP 0303 03-4 434) 4)03 0303 CP03
03 03 cmv) oo oo oo oo ^14) 0104 oioi OCP MO 003 0343 aiM -HI\3v0 4)4) oo oo oo oo (JIO -4v0 04-P (PM M(P 4)M 014) 03 CD

MM MM MM MM MM MM M M MM
OO rooi OO oo oo o o MO rv>-p 04 P CD 03 03CP (PM O 4) IVXD -Hro
-401 040 OO oo oo oo CD -P 040 PO 0403 OCD PO P04 CD 04

MO MM OO OO OO OO oo Mf\> MO roro OO OO MO MM -H04OCD 014) OO OO OO oo 4) CD CPO MCJ1 P4) 4) CD CD CP OCD 014)

OO OO OO OO oo oo oo oo oo oo oo oo oo oo -HP
MM oo oo oo oo MM rvjiv) roo MM OM MM MMroro mi\>

llltlP04|\>M 2on<nz

II II II 11 ii n n ii ii it

□23U^3Z
G") M rnrnnr rnirc
33 MCD OQ>I»73>>3
n ^zznzzcc
> i i i m m n
-H m>>2>;i>3J
FiMMaiwcpr- -nee cd
3)010 i/>(7> C/3 GO o

nonHooTi
-1 nr~cD3r~r-
X 3oc^ucc'n
j> 3H>7JHHO
2 TJHHonn^ 

n o< m
M 3)-n mro-no
c_n >0-H3P0> 

-43)0^1 1 3)00
a CHX2IPH
rn ^nnnonw
o n>r> c>
3) 00 >03) 00
n m-Hoo< -i
m 3) HHO

33 n 3J corn
03Jn 00 33
33 333JOm33

033 <330
O 330 n < 33

Ar~ 33 33 D mW  S H TS VE VE N AS R

-1 

 

•-<
< >

03
m *-h
X 1“
O M
m h
m -<
o
CO

m
O

20



APR 1978 SEP 1978 
2ND PERIOD TEMPERATURE FORECASTING PERFORMANCE

2 CO
J> ■u > s: o O

C m-1 J> r* j>m m
M 00 2 -H 00o >►H CO -i -H -1o X202 2H 2o-n 2M 2oX ZH 2 on 2h 2 073 ZH 2 orn 2*-* 20mTi309'Ti3Ch>“Ti3oa“n3S{M-ni30»*n3a'>“n30J“n3cr‘50Ti309Ti30N>*n3o»"n^o'^3“n3a>*Ti3aN33 UOJSJTJOMI—OON“OOI\lO"OON“OOrsJ2“OON"OOfM2“Or>N“OOrs4r“T30M"OOr\42'T)r>N-UOrNJ2

MM MM
04 04 0)04<p<p men
MM row04 04 CPCP OO OO OO OO

ww ww
mm cncn
-4 "4 -p-p
cn cn 0303

04040404-4—4
04 04

0404040404 044)4)

04 04(P<P
cncn4)4)

04 04(PCP(P(p
cncn

-P-P 0404OO 4)4)
OO -4-4(P(P (P<P

2

0404 ro ro
-PCD 4)4)

OO OO
OO OO

OO OO
OO OO

04 04 roro
cn^i 4303

04-P
vDM

04 04

roM
rv>04
-404

row
(ptp

0404 04 W
cn4) 04) -Hn

-P-P
cx>o>

0404
00 CD

MM MM
-P-P I\)IV)

0404-p-p
ww 0404

men 0404
OO (P<P

cpo>
MM

-p-p
cncn

04 04
04 04

0404
OO

cnui
0404

-P-P

ww

TV

rowvDM
vDCJI

roro
0404
OCJ1

OO OO
OO OO

OO OO
OO OO

04 roocp

-pro

Mro
03 M
4)04

0404 04 04(PM OO
04) UUP

M 1~4M
vocn

MM04M
-PM

04 ro-Pen
M CD

ww03 4)

otp

TC

1 1 «
OM OO
OIIN3 -PM

OO OO
OO OO

OO OO
OO OO

1 1
OO OO
-44) MM

«
OO OO
W4) 04 (P

OM OO
Men 04-P

1 1 
OM OO
-P-P -4-P

TG

mm -P-P
P- 04 0004

OO OO
OO OO

OO OO
OO OO

cncn cncn
<P04 vono

cncn -P43
roM (JIM

(Per cn-P
otn 0401

cncn -P-P
M 04 040 ■H

2

a>~4 03030(T> (P(P
vOO CJKJ1

OO OO
OO OO

OO OO
OO OO

03-4 0303OfP 0^-4
envo -4-4

-4-4 0303
0404-pro

(PO CPCP

CD 03 03CD—4 M 4)43
vocn 03 04

03-4 CD CD
004 enm
ro 4) 0D(P -H

Ml\3 mm
UIO WIV)
(P-P wrn

OO OO
OO OO

OO OO
OO OO

MM MMenvo wm

03 vO roro

MMroroo JO -Pen
04-P cd-p

MMOCP 434)
03 03 -P4)

MW MM(PW W04
cn-P cn 04

—4
ro

MOroc>4
\JDI\3 rovo

OO OO
OO OO

OO OO
OO OO

04 ro OM
M-4 030

-pen MO
-PO (POD

MM OO
04 cn -44)

0404 MM
cn moui

-404

OO OO
-P04 MM

OO OO
OO OO

OO OO
OO OO

OO OO
-4<P l\3M

OO OO
(Pen OM

OO OO
Mro MO

OO OO
04 W WM

-4-P

3Qn<nz
" U '» II II II II II II

&K. 033D33Znrnnrnnc
^1 . . ^ZZO220D'i 1 • rn m m
^Ulr^^CEf-HCDCD ° CO CD OOCOO
'i HoniMoo~n
* nncDjirT-^ xci7)T3c:c:~n
* jSH3>73H-IO"onHonn^J
^ m o< mOi 33-n mroTin>0T13^0>^ -HTDOm 1 7300h cnTJzxnH^ ^oorHoow*) Ht»0 CJ»h OOJ>OTDCO
toh  rn-Hoocx Hm o-i

^orn Tooorn 
OT3m cox xxxonx
073 <330 0730riC 73r~ xxm i>s: ocox *H 

con << 
nz >CO 73—4 M
< J>□3n mx r~
o mn -i
n -<oCO

1C

i
1

21



APR 1978 SEP 1978 
3RD PERIOD TEMPERATURE FORECASTING PERFORMANCE

2 C/3
2> 73 x: o O m
-1 J> i~ m m C >H-l O 00 2 -1 CO
o M C/3 -H —1 X -i'2 ZH zo-n zh 207: ZH 20m zh 2073 ZH zom 2m 20m

"H 2 as “H 3 (M> Tl 3 Ct> "n 2 -n 3 00 “H 3 O'T13 0> "H 2C O'"n 3 05 T13 CM> "n 3 a> "H 3 O'3) "H 3 00 “H 3 0> 73
TJOrsl*DOINI—OOM'DOrsiO-OOrs|-OON)2'aOISI“DOISl2"DOfM-OOfMn'OOrsl“DOIM2“DOfsj-DOIM2

MM HH
0404 0404 ww 04 04 0404 0404 0404(Jim(DON CJ1U1 0404 CD CD CDCD vOvO

4007 2MM ww pp pp CD CD CDCD-J-4 vOvO oo oo oo oo vDvO
4007

oo oo pp CDCD

04 04 * p o c oo CO oo 04 04 pp 04 04 pp ww 04 04 0404 04P
Hroro ^|M oo oo oo oo 004 04P CDvO O CD 04W >JO mrow men

3375
3375

0404 -P -p MM HH 0404 pp 04 04 men pp CD CD 0404 0404 pp mm -403 CD 03 CD ww pp 04 04 CD CD oo MM oo 0404 ww 0404 <row men

2575
I

2575
MM WM MM MMrocji ww ww M ww 04W-PCJ1 oo oo oo oo OH vow M 04 vOCD mp CDO ow Op

-4CDCD >lH oo oo oo oo (JIW 04 vD VD04 CDvO ww CD 03 Pm M04 o

1 • 1 • 1 « 1 1 1 1 I 1 1 1 1
oo OH oo oo oo oo oo OM oo OM oo OM oo OM

-1OP CMP oo oo oo oo ww vO CD W03 oo MCD WCD 04 W ww CD

CJ1P men oo oo oo oo CD til CD CD mp mm mp mm pp mm
—404*>l P 04 oo oo oo oo PvO MO WCD WM PCD (DM V0O4 WM 3

CD CD ->l~4 CD CD "4 CD ->4-4 "4CD 0303 CD ^4 CDCD ~4^4roo4 CDW oo oo oo oo WP 04 vD vUvD MOB CDCD p^l ww (DW
HvOO vocn oo oo oo oo CDM CJ1V0 WCD wm "4 CM 04 VO 0 04 vDCD

MM mw MM ww MM ww MM MM MM MWtnm 03 ro oo oo oo oo pp otn 0303 WP MW CMvO cn<D V0O4 H
w

MP O' 03 oo oo oo oo (J1P cno P 04 wm ^IvO CD 04 VOM MW

HH 04-P oo oo oo oo MM pp ww meD MO MW MM 0404 -4
04CD-P >iH oo oo oo oo (DP *>4W 040 mM PCD VOCD CDCD PCD

oo oo oo oo oo oo oo MO oo MO oo oo oo oo -1
p

WM 03 CD oo oo oo oo MM PvD MM Mvfl wo ww PM CDP

HHHH HHHHH p cm wm 3on<nz
II II II II II II II II II II

03JSTJ33Zcdm nnnnnncXM(JNOQI»73J>>3n /Qzznzza)j> i • i m n n-I m»2»7)n M MmC/> 0DI~ -I CD CD 
7)010 i/3G3 COCO OHOHHOO'n-h rnr-cD3f-r-
X 73C30-DCCT1
> 2H>7HHO2 -um-ionriT)m o< mm 7)“n piwtioui >o"n2Po>”H730m I 73 C/3O CDTJZinHm 73 Om-400C/3CD n>o cj>7) C/3 J> O 73C/)

mm  m-4C7) HHO/)< -i
go 73 m 73 camOT)m 0073 

7373730m73 
073 <7)0 

0730m<73 1“ 7) 73 m>*: o001 -H
com <<mz j>C/3 73

< 3>
CD

m m
x r
n mm -hm -<oC/3
o

22



OCT 
1978 MAR 

1979 
1ST PERIOD PRECIPITATION FORECASTING PERFORMANCE

2 GO
J> -0 > z: o O n
—i D» r” m m <Z
t-4 o > C/) 2 -H 00
O GO -H -1 X ■H
»Z ZH ZOT1 ZH 207; zh 2on zh 2073 ZH 2 on zh 2 on

T| 3 00 “H 2 O' > 71 3 a> 7| 3 CD *-• "H 3 CD "H 3 (M> “H 3 03 7| 3 O' 73 71 3 CP "H 3 CM> "H 2 CD "H (D 7) T\ 3 CD ~n 3 O' 7) ~OOfMTJnrsil—OOrM’OOMO“OOM‘OOI\l213 0l\l730rM2T3r>MT)r>Mr"“DOfS4l30M2“OOf\|-OnfM2

MM MM
0104 0404 r\>ro fOlO 04 04 04 04 04 04 04 04 04 04 0404
mm oioi (JNCTN mm (JKJ1 PP ON ON CJN ON ON ON CDCD
oo pp oo 04 04 roro ON O' vOvO —J—4 (D CD ON ON
roro pp oo oo oo oo roro VO VO ON ON MM OO ON CD PP 0303

71

rv>rv> IV>fV>
-l-l ON CD pp pp -i-i ON ON ON ON ON 0> CDCD v0\O
oo ON ON ON (JN ON ON cnui ON ON 04 04 OO mm 0404
OnO> O'ON oo oo oo oo vDvD oo pp vOvO OO OO 04 04 -l-l

13

CD CD CD CD CD CD 0303 CD 03 03 03 03 CD CDCD CDCD CDCD
-4-4 CD —4 oo oo oo oo -HO' CD—4 -HOn CDCD CD O' CD-I -4 CD ON-4

0104 OCD oo oo oo oo —4 vO op OP -4(JN rOHD J3vO 04 ON -404

“0

O

U1U1
CDOI

PCM

0NCJ1
M CD

vOCD

oo

oo

oo

oo

oo

oo

oo

oo

(J1P
—403

oo

(Jim
ONO

ON(J1

mm
pp

PM

mm
vO (D

M-l

pp
CD—4

r0o4

mm
P 04

CD 04

-ION -ION
O0N MQN

MIO rom

2
13

MM
IV304

MO

MM
IV304

vi) 04

oo

OO

oo

oo

oo

oo

oo

oo

MM
f\)f\)
M 04

MM
l\)l\)

MvO

MM
M 04

ON 04

MM
roc>4

MIO

M
voro

CD-4

MM
oro

04P

MM MM
men ONP

rom vOP

2
2

roro
oo
oo
pp

MM
vOvO
ON ON
0303

OO oo oo oo MM
CD CD
oo
roi\>

MM
axD
MM
roiv>

fOfO
MM
0404
CDCD

MM
vOvD
04 04
04 04

MM
—4—4
OO
—4—4

MM
ON O'
0404
roro

roro roro
04 04 pp
MM roro
mm roro

“0
7|

oo
vOM>
oro
UIP

oo
0303
P-l
vDIO

OO oo oo oo oo
CDvD
mro
M 04

oo
03 vD
(JIM
OvO

OO
sOvi)
m<D
04 fO

OO
03 03
1004
P 04

OO
CD vO
vom
ON 04

OO
—4 CD
mio
-Ivi)

OO OO
vOCD vOvO
004 mM
mvo -ION

03

MM
cnui-l-l
0404

MM
oioi
pp
roro

OO oo oo oo MM
pp
CDCD
roro

MM
PP
vOvO
vOvO

MM
ON ON
mm
CDCD

MM
mm
MM
CDCD

MM
04 04
CD 03
mm

MM
04 04
04 04
CDCD

MM
-l-l
PP
ON O'

MM
-4—1
CD 03
-l-l

CD
O

pp
IUM

0104

pp
0104

ooi

OO

OO

oo

oo

oo

oo

oo

oo

P 04
ro-j

CJN —4

PC*
04CD

04—4

pp
roo

mos

pp
mm

>|M

04 04
mM

0410

P 04
04 CD

PM

pm
CD M

rovo

pp
ON CD

mos
C/3

MM
pp
CP CD
MM

MM
pp
oioi
pp

OO oo oo oo MM
04 04
MM
M M

MM
0404
0404
MM

MM
mm
CD 03
ON ON

MM
PP
mm
mm

MM
04 04
MM
MM

MM
roro
-4—1
-l-l

MM
ON ON
-1-4
roro

MM
-l-l
OO
OO

CD
GO

04 04
CD-I

vDCD

pp
MO

(JNO

OO

OO

oo
oo

oo
oo

oo
oo

04 ro
UlvO
MQN

0404
ONM
roo

0404
vOCD

vOM

pp
0410

P-l

0410
M—4

-404

P 04om

-IM

pp
mvD
VDCD

pp
04 ON

-IM

ss

CO CD OD “02373
ooooooooD'n2T)ox'n

11 II II II II 11 II II II If II
■DM"DnCD»33HZZ
m>xrxnnnocc
x2nMMr»H33
n'Dnj£n>Z2>CD03
nrn>^)H rnn
2ri2-i h-OD 737)-1 HOW<^»‘Dup nonoonoo
MXhOO OP CD 737171
2MlS<r>7)“0I»J»O
13 mj h< m 73 a? a3 n “o ”ti
7)73 730 m*-M~»273 0
O OJ> OI~l"-in73
<oo<cr* hht—i*-■* on
non T)HHOhO
30300 HK-<0*D>
nTJHT) -1 73*—»(/)
2n2*-« 3> “H 7173-1-1
*H HH -ho on i> co

73 ►H73 730-H
O O onn-o-i
71 71CO 200 O

O J>> 2
CD CD O 71 COW

7) 73-1-1 O
o on n- • >
< < O 00
n n cztj n
73 73 no 73 C/3

2 n
CD CD 0730
CO o -<73»-4

n“D
o*-*
hH
73>
*-«—1
—o~*
j>o
-12
►1
o
2

23



OCT 1978 MAR 1979
2ND PERIOD PRECIPITATION FORECASTING PERFORMANCE

2 c/>
> "o > o o m-h j>O  r-J>  nGO  n2  c-I  >GOo *-t GO H -I X -H2H 202 2H 2o~n 2M 20^ 2M 2om 2H 2071 2M 2on 2H 2oH

“H 3 CP "H 3 (M> "H 3)0r\l3>0!Mr”33 2 C» *T| 3 O'H-I “n 3 a> “H 2 ON > “H 2 a» *n 3 O'33 "H 3 a> "H 3 O'> "H 3 oa-T13 J\ 73 T13 OD-n 3 (J\ 0rs43J0ISj03)0IM3)niM23)0IN3J0fSl23)0l\l3)0NI“3)0fNJ3)0M2330N3)0ISJ2
BC

H*H* MMCMC* f\3 r\) rors>
3870H*H» CM 04 04 CM CM CM CMON CM
3870 31men mm -p-p -p-p -P-P  ON mm00 CD -p-p CM CM ON ON®® -p-p (POD vflvD O O oo oo oo oo ®® men Ml-* 00 03

.1722
.1691

rv3i\)fv>romen -p-p ®® ^I'j vOvD
■>i^i -p-p ON ON ON ONss -p-p 0303 CD 00 ^4-M 33

3600
ON ON oo CM CM CM CMpp -P-P00 03 ^1^1 oo oo oo oo oo vflvO roro i\>ro -P-P mm i\>ro

3600

00 00 00 OD CD 03 0303 CP 03 03 OD 03 03 a>03 0303 0303cn-P cn-P 33oo oo oo oo cnui ®cn men -PCM ®-P c\m (PCM aifu O
vX>® -PM ->l®oo oo oo oo M® CM'*'l 04 r\> om M-P CM»“* CM ^4

mm -p-p -p-p cn-pvO-J MsO mm -PCM -P-P ON ON ON ONmeCM*-n* 204 CM oo oo oo oo vocn oo CM vO roro CM-P mm 33
(J*M M^| M-p -pm MIV) IV) 00PCM MOoo oo oo oo mvD vx>®

MM MM MM MM »-*»-* MM MM MM MIV)
-PON -P -M OO OO OO OO CM CM CM-P -P® *-*04 »-*ro-P03 O-P ^|M ®iv> 2
O CM CM ON OO OO OO OO -P^4 -PCM vom 2® CM OO *-»CM-pm -pvfl

oo oo oo oo MM MM mm*-**-* HHiv>rovOvO oo CD® \X)v0 mm pp roro iv) roO'® 0404 -p-p 33mu* ®®mm -p-p \0v0 IV) IV)mm 0404 31^1^1 roiv)CP ON ON®mm mm 0404 vO vD iv>rv> iv>ro *-*»-* -p-p
3560
3560

.1510
.1445

*-**-» MM OO OO OO OO OH* OO H*H* H*H» OH* MM H»H* MM
oo OH* V0O sOsO OO H»H* vOO OO OM OM a*
om PP vflO ®v0 04® ®mrv>-P om MM ®®
CMvXJ ^l-P vAvO vO® -P -P vO® ®CM-PCM 0404iv>m

MM MM oo oo oo oo MM MM MM MM MM MM MM MM
mm mm mm mm ®® CM CM CM CM ^l~>4 ®®
04 04 vXKO M M -p-p CM CM vDvO ®® ®® CM CM oo
vOvfl -p-p mm -p-p00® -p-p CM CM mm -P-P mm MM

roe* 0404 IV) CM CM CM IV) CM CM CM IV) IV) IV) IV) CM CM •PCM
MH -PO oo oo oo oo ® CM CMM -PM 040 oro *>104 mm M-P

c/)
CMMrnro oo oo oo oo -M® MO M® OM ®^4 ®® O CM

MM oo oo oo oo MM MM MM MM MM MM MM
mm CM IV) IV) IV) -P® ®® CM CM CM CM •>1^1
OO CM® ■>H>I ->IM oo O® MM CM CM a)C/>
MM ®® -P-P Mm ®® OvO men OO

04IV) 04IV) IV) IV) IV) IV) CM IV) IV) IV) rv>M rv)M CM CM CM CM 
O® om oo oo oo oo mm CMM o® vO® m® CM \0 ® M®ro C/3

IV)® oo oo oo oo >IO OvO ®® ®® CO®^l \0® m-p -p® oro

GOOD 03 333333
C0C/)C0OCD“rl233O33”n

II II II II II II II II II II II
33 00330033333-12 2rjsxrxnnnocc7J3nHHri»H33O33O3n>22>C303
nrZHZH“nx>3o -H»-« 3333rnn 3333
—I -4000<L 707033

w
03 romoomoo33hO O 03 (33 33 “H 31 3^H203J33J>>0 33 PI 33 hi m 3303 OD m 33 31 

3333330 n»-«*H2330
o o> nrrnnT) 
cc/xr •—«•—*•—* on 
non 3J -homo30303
n33n33 -I 70 i~i(/)202*-. 3> T1 ~n 33 —I —I*h -in33  I-I333JOHoon>w-I
o O onn-HH
■n ■nw 2 00 Oo >> 2
03 03033 nc/)c/)

30—1—I O
<O <on n- *• J>o CO
n33 n33 02 33 nno 33 CO

03
2OD  n
0330

V) o -< 3)»—«n33 Om 
HH 
33 J>
HI—|

i>o-12►Ho

24



OCT 197S MAR 
1979 

3RD PERIOD PRECIPITATION FORECASTING PERFORMANCE

2 C/3
I> “0 2> ox: o n
-1 j> 1“ m n c 2»

o > 00 z -1 C/3
H C/3 -1 -i I -1o2M 202 ZM ZOTl ZM ZoX ZM ZOX ZM zon zm zonz on zmn 3 o>-n 3 (T^ j> "n 3 o> ti 3 ^ m-ns cd-ri z <tm» n ^ O)-n _s cr x-n s o>-n ^ on > n 32 03 n ^ o> ^3-n:s ca-n 3DN^3T>oi\i-oorvii—dom'd nNr>"DoiMT3orsj2'DOfM-ooiNj2”oorsj“DO!Mr“'uorsn3r)fsi2'Dorsi“oorsjz:

MM 
ww
MM
vDvD
on on

MM
0404
rorv>
MM

OO OO OO OO 

rv> rv>
on on
pp
CD CD

rv> rv>
-p-p
0303
roro

cm cm cm cm

-p-p CM 04-p-p -4->JM M ^1-4
CMC*
0VQN
OO
-p-p

CM CM
cncn03 03cr* <r*

CM CM
O'O'
OO
CM CM

CM CM

-4*4
-4^1MM

"n

IV) IV)
->1-4
-p-p
CM CM

iv) ro
0N(7>
pp
OO OO OO OO OO

-p-p
cncn
roro

-p-p
CM CM 
0303

-4-4 
on on 
CM CM

673
673 ON CJN

MM

cncn
v0v0
0303

03 03 
ON ON 
-4-4

<D -0
CM CM 
MM

"0

0303
CM(\3

JN^M

03 03 
•PCM

cnrv>

OO

OO

OO

OO

OO

OO

OO

OO

03 03
cncn
-PM

OD CD 
-PU1

^ICM

0303 0303
MO -PCM

CJ1-4 CM O

0303
-PIV)

O 4)

03 03 
cn-P

CMro

03 03
PM

Of\)

03 03 
CMM

^IM

~0
O

PP
cncn
PON

pp
03 03

MO

OO

OO

OO

OO

OO

OO

OO

OO

pp
PM

vDvD

PP
PP

cnoN

pp pp
IV) IV) cncn
cnvD ocn

CM CM
pen

PCM

CM CM 
-4-4
rv)o

cncn
ON^i

p -4

cncn
03 03

vocn

3
~D

MM
POD

PCM

MM
0103

fV)P

OO

OO

OO

OO

OO

OO

OO

OO

MM
pen
CM ON

MM
PON

PO

MM MM
0103 0103

Mp r\)03
MM
Men
rv)M

MM
HOI

03 CM

MfV) 
^4 CM

01^1

M IV) 
vOFV)

M 03

3
z

roro
OO
-4-4vOvO

MM
vOvO
Vi) NX)
03 CD

OO OO OO OO MM
-4-4
-J-4PP

MM
-4-4ON ON
cncn

roro MM
IV) IV) vOvD
MM nDvO

CM CM^1-4
MM
03 CD
CM CM
PP

MM
ON ON
ON ON
0303

iv) ro
pp
OO
O'on

rv)rv)
pp
ON O'
vDvO

-Q
"n

MM
MfV)
ON CM
0DCM

MM
MM
0-4
fV)^l

OO OO OO OO MM
OO
CM CD
(MV)

MM
OOcnoN
cd cn

MM MMro cm MM
03 M IV) vD
vOO Pvi)

MM
MfV)
0NM
O^J

MM
OM
PIV)
ON IV)

MM
Mf\)
U1G)
rocM

MM
m ro
ON 03
(JNP

CD

MM 
ON ON 
MM 
IV) IV)

MM
cncn
cncn
CM CM

OO OO OO OO MM
pp
cncn
CM CM

MM
pp
pp
ON ON

MM MM
0MJN cncn
vfi v0 cncn
vD4> ON on

MM
pp 
ON ON
MM

MM
CM CM
cncn
ON on

MM 
^1-4 
vD vX)
MM

MM
CDCD
OO
^1-4

CD
o

roro
-4 CM

cncn

roro
\0P

oro

OO

OO

OO

OO

OO

OO

OO

OO

iv) ro
0301

->I0N

roro
ON ON

03 CM

roro loro
PIV) ^4 CM

Mvfl 030

iom
Off*

0N*>J

roM
IV) ~4

vOCM

CMIV) 
til 03

-4P

cm ro
0103

cn vo
c/)

MM
cncn
MM
OO

MM
PP
ON ON
OO

OO OO OO OO MM
IV) IV)
O'ON
CDO>

MM
roro
ON ON
->4-4

MM MM
ONON PP
MM 0303
cncn CM CM

MM
CM CM
O'O'
vDvO

MM
IV) IV)
vOvO
cncn

MM
-4-4
IV) (V)
IV) IV)

MM
-4-4
IV) IV)
CM CM

CD
C/)

IV) M 
IV) 03

-4 CM

IV) M
P vO

UIP

OO

OO

OO

OO

OO

OO

OO

OO

4-»M
CTP

CM ON

MM
men

envo

roM roM
003 PvO

rovi) IV)M

MMenM
IV) M

MM
vOCM

CMP

CMIV) 
CM CT

Men

CMIV)
iv) cn
CMcn

SS

oo CU CD “D3ZS~D OOOOC^OCD'HZ'TIOTI'n
II II II II II II II II II II II
T3WDOOJiD3:3H22
ni>xrxnnnocc
?)2nHHr»H23 
OT3n3nJ>22J>030) 
nrnj>3H rnn2P12H HT3T3 ^333 
-I HOWC»»T3

cd rnnoonoo 
hxhoo oDaa^Tvn 
3H3C)3JU»n“D rro »-i m 50 cd cd m ~o ti 
^^jxo mHH^^o 
o oj> oi~i”-<rnx 
<oo<r* mmm on 
non dhhoho20303 nan^j h-i -<-<0'0> 3DhC/3
2H2H j>-n-n ^o—i—i
H -in HOOn>GO

73 HXXOH
o o onnnH
"n ■nc/3 zoo o

o D3> Z
CD CDO noooo

73 73HH OO on n« « j>
< < O n 00n czd n33 73 no^j c/) 

z nCD 03 O “DO
(/) O -COMn-oOh

Hw3>0
-IZ

o

25



OCT 
1978 MAR 1979 

1ST PERIOD TEMPERATURE FORECASTING PERFORMANCE
2 CO
D» “0 5C o O m
-1 r" m m C >
m O GO 2 —4 c/>
O HH GO —1 -1 X -i

2om 2h 2o?; zh2H 2 2M 2 on zh 2010 2M zon zh 20m
~n is cx> tvs ^ i> ti a> ti 3 O'*-h-n is cr> ti o> :c> “n :s«.c n o > ;c'h a> ti :«; <r* j>-ri :§ a> "n <r* 3D ti i2 a> “n 3 a* 20TiofsiTJOisji—DON'onNnTnN'DON2'DnN'unN^ don uorvjr““Oorvn30fsiznooMTJorMZ
MM MM
pp pp mm mm xrx CXCX CXCX 04 04 PP -P-P
pp CHOI -1-1 CT'«T> Uim aim CD 03 03 03 mm mm 2
p -p vOvD POPO v£)vD <dcd cdcd vOvX) (DOD o^o^ mm
-1-1 vDvD OO OO OO OO P P 03CD -1-4 mm OO CD CD CD CD OO

-P-P 04 04 OO o o OO o e 0404 MCX P-P 04 P 04P 04 04 pp 04 04

>-*04 P-4 OO OO OO OO \0v0 voro m03 JIM voro PvO OM p-l

aim vD(D mm MM mm -P-P -P-P -P-P CD CD -i-4 mm CD CD CD CD CD CD

03 03 04 04 mm CD 03 -P-P -P-P 0303 vD>C -l-l 0404 -l-l MM MM CD CD

mm PP MM -PCX 04 ro mp 04M PCX 0404 pp
vOCD CDO OO OO OO OO -l-l M04 M-4 MP MCD p-l PM vom
vD-P -P 04 OO OO OO OO 03-1 OvO vOP -4 CD —ICD PO OO CX —4

1 1 1 1 1 1 • •
OO OO OO OO OO OO OO OO OO OO OO OO OM OO

03 \D -P04 OO OO OO OO 03 vD M04 -JO' PM -Jvfl MCX vOO vfl vfl CD

CD CD PP OO OO OO OO -ICD -P-P CD CD pp (D CD Pm mm pp

04M m-i OO OO OO OO P-J CD CD 04P P-l 040 -40 vXHD cxm

-l-J CD-I -i-l CD 03 CD CD -l-l -4-1 CD—4 -4—1 CD-4 
040 MCD OO OO OO OO mtr cmv (Dm v£M mo Mm PO OCD

-pro -PM OO OO OO OO OM M-P (DM m^d vflvfl MM MM3 mcD

noro MM MM MM roro M|\) MIV) MM MM MM
o o. mo OO OO OO OO vDvX) Mm o»m -ICX v0O4 CDM Op —40

M
cnm vO-P OO OO OO OO MIV> 040 ma rom PCD MM OM Op

-PU1 roc>4 OO OO OO OO -P-P MM CD-4 roo4 CXP MCX pp MM

mo MM OO OO OO OO PM MW OO VOvD p-l 04 M MM V0VX>

MM OO OO OO OO CO MM OO MM OO MO OO MO OO

CD 04 CD -P OO OO OO OO -pm -P-P vCM -ICD 04 vO pm CD-4 CDM

HHHHH
pcxmm 3(?n<nz

ii ii ii n ii ii ii it ii ii

03313332
omXMf f'OrnnrrnQ»3l»c3 m> >02202
—  i « • pi4 nJ> J>2m 

20
DJ>n3

riMMmc/DCJr- hbo 
IDUIO 00(7) G0(/)O

HonwooTi
-H mr“CD3r“r“
X ^Dex-oczeTiJ> 2-1 J> 73-I-IO
2 unnonna

n o< m
M 73m mr\>"nn
cn t»0“H3-P0>

H^JOH 1 73 o co
cnxzinn

m annnonooCD m>o c>73 C/)>OIOGO
m m-icoc -i
m id nno
oo 33H ID CUm

oiom co io 
73737OIO00^70<IOO  
r~o^on 73 jam<3  
WI>s:  *H ocon << m2in  >73 -i c m>

CD

x r-o M
o
in
MO

26



OCT 
1978 MAR 

1979 
2ND PERIOD TEMPERATURE FORECASTING PERFORMANCE

2 oo3) oo> m n c>o c/3 2O h W H H I H2*-i 202 2M 2o-n 2M zo^ 2M zon 2M Zo3J Zh 2on ZH 2onTi3cx>'n3aN3>'n305’n30'H-n303'n3a'>'n303‘n3^3i'n3a>*n3{rj>Ti3C)'n3a'^‘n-scx>-n3a'3 "0 o fSJ "0 O M r" “0 O IS! “0 O fM O "U O rsi T3 O M 2 T3 O fNi ~D O fSI 2 "0 O fSJ "0 O rsi f“ "0 O fSl "0 O rsi 2 "D OIM "0 O |NJ 2

MM 
-P45 
-P -P 
(D(D 
«P -P 

MM 
45-P
0404 
CD CD 
0005 OO OO OO OO

rono
-4-4
norv>
iv>rv>

no no
-4-4
OO
OO

04 01 0104
men men(dcd O'O'
vOvO MM

04 04CD CD
vflvfl
a> cd

0401
CD CDCD CD
rono

-p-p
fNjro
-4-4
mm

-p-p
rv> ro
-p-p
mm

-p-p

O-P

-P-P

m<D

OO

OO

OO

OO

oo

oo

oo

oo

0104

m-i

-p-p

0401

4? 4? -pm

-P03 VflM

04 45

vom

45 45

no 45
4:45
no-p

-P45

pm

CD CD

04 04

mm
CD CD

MM

CD CD

roro

no no

-p-p

-P-P

mm
-p-p

-p-p

vXJvfl

-P-P

05 CD

-1-1 (DCD

CM 04 -i-i

CD CD

MM

mm
-i-i

O'O'

vOvD

CD vD

MM

04IV)
mvo

->i-p

roro
04M

04 O'

OO

OO

oo

oo

oo

oo

oo

oo

IV>I\> 
-4 04

V0O4

M
OvD

om

-P 04 no no
004 CD 04

-P vO ro-i

04 no
meD

(DO

no no
(DO!

04 vD

0404
vom

Mno

nof\o
-4 CD

04 ro

i i
oo MO

-104 M-P

OO

OO

oo

oo

oo

oo

oo

oo

1
oo

IV) (D

MO

no cd

1 1
OO MO

04-PCDm

i i
oo OO

04 M -40

1 i
MM MO

040 04 45 o

(_n LT (DCJ1• • • •
IVXJI MO

oo • • 
OO 

oo• •
oo

oo • • 
oo 

oo• •
oo

mm • • (JIM 

-si O'• •IV3-I

men cdui• • • •04-4 MvX3

mm cdcji• • • •
cm m -pcd

enm men• • • •
o-p (Dm

-4 CD O'O' 
04 vD vD—1

040 -P04

OO

OO

OO

OO

OO

OO

OO

OO

-I-I
vOCD

mvo

-1-1
MM

-1-P

O'O' O'O'
VD-P -pro

04 CD (DM

—4(D —1 CD
-PO noo

04 (D 045

-4 CD O'O'
M-I vO-4

"i
OvD —JvO

rv no iv) no 
M 45 wen

rvono MIV)

OO

OO

OO

OO

OO

OO

OO

OO

MM
(DO

—!(D

no no
MM

004

IV) 1V) no no 
45 CD m-i

mno O-P

rv)iv) IV) IV) 
O-p Mm

OM 0-1

no no iv) ro 
IV) O' 01m -1

(V)
(D04 -pm

-pm m(D

CD CD mM

OO

OO

OO

OO

OO

OO

OO

OO

04 04

MCD

mm

M-P
m-i -40

IV)-1 04 04

mm -pm

MCD -404
45m mm ■H

04
cd no O-P

OM MM

cd no vD-P

OO

OO

OO

OO

OO

OO

OO

OO

OO

—4 vD

noM

noo
MM no iv)
om -PIV)

OM MO
(D—4 m(D

00 MM -1-P
vDCD V004

-P04IV3M 3QO<n2 

II If It II II II II II II II 

O ISIS 3) IS 3£2
com nnnnnnc
XMC'OQ>J>73»3
m 332202203
i> i i i n n n
•H n>>2>>33
rn m ai c/3 CD r“-f ao oo
33010 C/3 (7) C/3C/30

nonwoofi 
h nra33rr
x 33(^33-uec:~n> 2H>3HHO2 -anMomnD

m o< m 
m 33“n mno-no 
on x*o-n3Poi> 

-H3JOn I 3300 
o CnXZIHH 
o 33On-JOOC0<D n>o c>
33 GO J> 0 33GO

o m-ic/x -i 
o 33 nno
C/3 33 n 33030 

0330 GO 33 
33 33 3)0033 

03X330 
03)00 <33 
I~ 3)330

a00 X -I
c/>m <<
02 >
CO 33

03

X
o
o
ooc/3

27



OCT 1978 MAR 
1979 

3RD PERIOD TEMPERATURE FORECASTING PERFORMANCE
3 C/3
> D J> a: o O n

P> n m C >-iM O ri> 00 3 H 00
O M c/) -i ■H X -1

303 3M 3on 3m Z07 3M 3073 3M 3on 3m3 on 3m 30mn3con30'>n3CDn3 0'M-Ti2(pn20'p>n3(pn30'7)n3(pn20'i>n3(pn30'7>n3 0Dn30'7) UOISJ“0 OMI-UOIM-Or>IMO“0OMT3Or\l2DOISJ "0OIM2“0Orsi“□ r>N1“ 13ONJ*DOM3"0OMDofSI2

MM MM
PP -P -P roro rv> rv> 04 04 04 04 0404 0404 pp pp
PP 04 04 -4^1 O'O' entn tnui CP CP CDCD roro roro 3
tnui OO MM -g-g O'O' pp vflvO O'O' g-g roro
p p vOvD OO OO OO OO CP (P (PCP O'O' O'O' -4^4 OO 0404 oioi

-pen P(J! OO OO OO OO P-P pp entn PCJl pp POl p pp
-1

\DO Oio OO OO OO OO CJ1CP MP P O' \0P gCP OlfO CPO GJ1CP n

OIOI O'O' roro MM (JIO! -P-P pp pp O'O' gg OIU1 O'O' O'O' O'O'
-i

CP 00 04 04 roro 3>(P entn -P-P -gg vDvO O'O' 04 04 -4-g MM OO vX)vO <

MM roro 1 MM MM 0410 MM roM fOM G>4fO
(DO! cpo OO OO OO OO P f\3 CT'O CDtn 04 01 g(Jx O'Ol og PvO

H
MM MOl OO OO OO OO CPO CPO' O' vO tnai O'O' pro O'-4 rove O

1 1 1 1 1 1 • •
OO OO OO OO OO OO MM OO OO OO OO OO OO MO

H
00 ^1 UlfV) OO OO OO OO Mp MO' v£>-4 oxro P 04 04 ro CPO' M-4 CD

CT> O' oioi OO OO OO OO -g-4 cjicn O'O' OIO' croi oioi (JKJt oioi
—1

-prv> -PC' OO OO OO OO MfO voox 0X01 (Jio (jig) O'05 CP vO 004 3

O'CD O'O' O'O' -4-4 oxen 0X(J1 O'O' O'O' O'O' O'O'
0104 (pro OO OO OO OO vD^I 040 OCD P's! 0X01 odo 0104 (PP

-1
op UHP OO OO OO OO 10 04 voro roox MW oio vOvO 004 oioi

roro roro roro roro roro 1004 roro roro roro roro
tner 04~>J OO OO OO OO 04 1X3 oro go -P-4 rocp 01-4 P O' -1

ro
pp vOP OO OO OO OO M-g OvD M04 rocp VOM vOM CPOl PC'

M
O'-4 OO OO OO OO tnox PCJl vDO -g vo O'O' 0X03 gg (Jig -«

04
04^1 M-g OO OO OO OO PCP vO 04 MO MW CP O' 0X04 Olp CPP

OO OO OO OO roo4 MM 04 P M JO MM MfO MM MM -Hrv>«v> m ro P
0401 U1M OO OO OO OO loro MG' gM -4-4 0004 CJIOD gep PP

H HHHHH
p 04 ro m 2(?n<nz
ii ii n ii ii ii ii ii it n

03313333
CDM nnnnnnc
73 M(T O <7> I» 731> > 3
n 733303303
X> 1 1 in n n
-1 n>X>3P»>73
riMMuiwcurHOJK
73010 1/3 ID CO GOO

non^oon
-1 nroDzrr
X 73C73 13C;cn
> 3-IJ>7)-t-«0
3 Dnnonn73 n oc n
M 73n nrono
U1 >on3Po> 

HTJOn 1 73 GO
o CnTJZIHH
n 73On-IOOC0
CD n>n c>
73 COJ> O 73 C/)
n n-HGOC -|
n 73 nno
GO 73 n 73con 

OT3n GO 73
73 7373 On 73

073 <730
O 730 n < 73
r* 73 73 n
>s: a
COX -1
con <<
nz i>
CO I73T AV

CDn m
x n
O M
n h
n -<
o
CO

M
O

28



APR 1979 SEP 1979 
1ST PERIOD PRECIPITATION FORECASTING PERFORMANCE

-o o o> mn co I> 2
O m C/> co-I -I X

;Zm 20Z Z!M 2o"H Zfo3C ZH zon 2M 2030 ZH 2om ZM 20P1
Ti3a>*n j>'n.^o>“n^a'»-‘'n-i<j3"ni5J(TN>"n^03“nj;cr‘33"n_sa>-n3:c7N>-n3a>"n_scr>33"nsa>“n3o^^3
■DOfNJ“DOr^r"T3niNi'DOMO“DOrM"OniS4Z'DOfSJ“OON2:"OONT5 0IS4r”X30fSI*T30M2“OON"UOrsi2

MM
oo
PP
MM
-P-P

MM
OO
-p-p
CD 03
04 04 oo oo oo oo

1991
1991

2021
2021

2695
2695

roro
CD CD 
pp 
f\)PO

CD CD 
04 04 
pp

2782
2782

roro
03 CD 
vflvD 
PP

3038
3038

MM
vX) \fl 
MM 
0404

2002
2002

oo oo oo oo

MM 
CD CD
roro

MM

ggMM

cdcd
CDCD
oo

pp

ggCD CD

pp 
CD CD 
0404

OUJ1 
(DCD
CD (Jl

788
788gMM

CD CD

CD CD 
U1U«

M-g

0303
CD CD

MfO

oo

oo

oo

oo

oo

oo

oo

oo

vDvD
Ml\>

oo

vDsD
i\jm

-P 04

CD CD 
-P 04

och

CD CD 
CDCD

04 CD

03 CD 
CDCD

0104

CD CD 
PIO

(DP

03O> 03 03
Mro 04 04

CD CD Mro

■D
O

-P-P
CD-P

MCD

CDP
P0 vD

vD-P

oo

oo

oo

oo

oo

oo

oo

oo

0404
gw

CD CD

-P 04
rocD

M-P

pp 
04IV)

MM

pp
CD P

CD 04

P 04 
04 vO

pg

PP
vOCD

004

CD CD CD CD 
gio Mg

CD CD CD CD

MM
-P-P

ga>

MM
cdcd

04-J

oo

oo

oo

oo

oo

oo

oo

oo

vOCD

O-P

vDvD

M-P

MM
-PCD

CDM

MM
PCD

040

MM
PP

-gvo

MM
CD CD

CD CD

MM MM
vXXD \0 0>
CDvD V003

3
Z

MM
03 CD
04 04

gg
MM
\DvD
MM
OO

oo oo oo oo oov£)vD
MM
PP

OO
(DO)

ppCD CD

roroOO
pp

MM

MM
CD CD 
OO 
vOv£)

MM
(D CD 
04 04 
PP

roroOO
04 04 
MM

roropp roroCDCD
CD CD vOvD
MM PP

MM 
OO 
pp 
vDO> 

OH 
vDO 
<do4 
(DP

OO O O oo OO OO 
cdcd ■PW 
cdcd 

oo
cdcdg04
mvd

MM 

MM (DOd 

CDCD 
OM 

vDG CD 04 

gc>4
MM 
OO 
IOIO 

gro 
MM 
OM 
vOvD 

oxt*
MM MM

roro mm 
cmCD  ro03  cdcdvDO

CD

MM
PP
CDCD
CD CD

MM
PP
CDCDgg

oo oo oo oo oo
CDCD
04 04
roro

OO

ggCDCD
PP

MM
CDCD
MM
CDCD

MM
PP
CDCD
0404

MM

0404
roro
CDCD

MM
CDCD
CDCD
CDCD

MM MM
CD CD vDvD
CDCD 04 04
PP 04 04

CD
O

roroga>
vDO

04 04 
040

gp
oo
oo

oo
oo

oo

oo
oo
oo

IOJO

rv>04
MCD

roM
CDCD
rop

rorogtD
CDCD

04 ro 
rocD
MvO

rorororo
CDvD

roro
vD 04

PM

04 04 PP
04P OO

(DM MCD

MM
04 04
PP
CDCD

MM
04 04gggg

oo OO OO OO oo oogg CDCD
0404 gggg CDCD

MM
pp
M>g>
MM

MM
04 04
CDCD
0404

MM
roro
CDCD
pp

MM
PP
PP
0404

MM MM

gg ggMM vDvfl
CDCD 04 04

CD
CO

roio
roro
oo

roroCD P
Pv£

OO

oo

oo

oo

oo

oo

oo

oo

MM M
r\>o4 CDCD
Mg g(D

roro
MO

CD 04

roro
gp
CDro

MM
CDCD

MCD

fOM
c>4g
vXJM

roro 04 04 
g<D CDCD
vDP PvD

ss

W? CD TJ23-Dw^oa-nzunT-n
ii11 H H m ii ii ii ii ii H
'O.^najss^Hzz Ci>2X r ^rnrnr^iocc ^ n M ►h f— j» 2> _4 ^2 -r2 2 2 3 n J> 2 2 > 03 00 152»h, rnn2^2h hTJ-jj ;ox)
^L^rn°orTioo^3° ujao^-rrn
5&S?!p,2u,U3ni*T>-nl*o2 SPP3SS
gs- W^s?
fell S^ss;
H ”^5 hoodi>w^ M3E;OOg$ °« SRR-S

-TIC/) c/5 2
o o3 g- 5
5 < 5 n C^TD33 P1030 
?> CD 2 rn Co O O-DO

m~o
Om
m-h
"dj*
M-l
Hh

i>oH2
M
O
2

29



APR 1979 SEP 
1979 

2N0 PERIOO PRECIPITATION FORECASTING PERFORMANCE
2 GO
J> X p» s: O n-1 D* r~ o a >

O nj> GO n2 -i c/)O t-i —1 -< X —1co202 2H 2oX 2M 20^ 2M 2 on 2H 2033 2H 2on zh 2on
SS

-n 3 cd-n 3 j> “n ^ CP “n 3 ^ “n 3 o>-n 3 cm>-n 3 cs>-n ^ ^ x-n 2 o> *ti 3 > "n □s 03 "n 2 ^ “n cs) ti ^ x -oomtjopmi—cnf\iTioMOuoMi30!\iz?T>or\iT>of\i2T>of\j-oorvir"T>r>rMT>ofsi2Tjr>r\iT)orsizz

730
mm MM

rv>iv> ww CMOI
730

oo oo MM WW fv>ro w w ww
oo pp vDvO oo CMn >1-4 >l>< 0303 ooON O'CP 03 0303 MM pp pproro 03 03 OO CXOIww

715
rv> (W oo OO OO OO OKJ! MM MM cncn Uioi PP MM (P(n

715

MM MM
0303 >DvO MM •F-P CTO! ppcruivC vD >4>4 pp 03 03roro <JN0\ ww(n0> 0404 OO OO oo OO 03 CD pp MM rowww

03 03 0)03 vOvD vDvfl 03 CD 03 CP 0303 0303 CP'-'J >l~>l
PC* 0410 OO oo oo oo MM oo PGM wm wm PCM OvO vDCP ~oovflvD OO oo oo oo V0W <np GMOl >i>i 03 P roo vO~4roro pen

187
187

PP PP CM CM 04 CM CM CM CM CM pp CM CM cncn cncn
0104 04 M OO oo oo oo (JIM PO 03 ON 03'M WO ->J CM PW CnM 3"0
0404 PO oo oo oo oo OM OP pp PCP (Jl'vl PCD P-4 PM

MM MM M M MM MM MM MM ww MW
oo oo oo oo vOO V0M pen cncp CTN03 pen ow VOWOUT' cn>4

U1-4 MP oo oo oo oo PO CP CM wo CP P 03CJ1 PvO CP CM CMvO

MM MM oo oo oo oo OO MM MM MM MM WW WWoo
(PCD 0303 03 03 vOvO CP 03 vDvD vDvO >1-4 cncn PP
0303 0401 pp row Cm cm CP 03 >l>l CM CM cncn OO
MM PP WW MM MM MM MM CM CMcncn pp

MM MM oo oo oo oo oo MM MM MM MM MM MMoo
MM MM cn-4 MM W CM ww MM CM CM WP ODcncnW03 vDCM P>4 Men M -4Men wen cno CMCP vDO

OvD MO OP W CM M03cncn cno enp >JW -4 CM

MM MM OO MM MM MM MM MM MMoo OO OO OO oo
PP PP >4-4 CP CP PP CM CM vDvO 0303cncn cncn CD
■>1-4 -4-4 0303  ww vO vO MM WWcncn cn cn pp o
WW OO MM MM oo -4 >4CM CM oo CM CM cncn

MW WM MM MM MW WM MM WM ww ww
enM CMO> oo oo pp >IW wo o>l wen ocn M-4 vDCMoo oo C/5

oo oo oo oo 0 03 >IP vOvD OMocn CMcn CP cn cncn cn-4 cn>i

MM MM oo oo oo oo oo oo MM MM MM MM MM MM
CM CM CM CM >4-4 CMP PP PW CM CM -4tn cncn CDcn>ienp cncn cncn >jcn cncn O >4 MM cncp vOvD GO

MM -4cn03 >1 MM cncn enp cncn Wv£>enw >icn ww

MM MM MM MM MM MM WMww-4P >IW OO OO OO OO CPP CP W cncn CM O CMO cno CM M CM-4

MO OO OO OO oo PM W CM 030 -4P CDM enp -4M PMcno?

GOOD CD D33T3
GO a GO n CD n 2 "0 O X “H

II II II II II II II II II II IIP S P C B R M M T n nE A R L R E E E O u uR M E I I L A A T m mC P C M E A N N A b bE L E A R T   L e eN E N T  I P P  r rT  T O  S V R R P       

us rnnoonooH^HOO ODOD^JTITI.1m3Q3)'D»0-o rn x m m ?o od 03 nu-nXXXO Hmm2330o oj> orrnna 
<oo<r- mmm on 
non ■dhhomo30303 h-(-<OD>

-1 Xrnxmx mC/)
zhzm
-i -in HoonpwR

W7J30DH O OF F S on2 00nn wO   C

» 2 B B O

■nww  R

DHH O O O E

pm - j>V V  

G GO
n33  n czu X no^j noo

2B B  n S C o-o-COMo
mxOm
HH
XJ>
»-*-|
Hh

>o
—12

30



APR 1979 SEP 1979
3RD PERIOD PRECIPITATION FORECASTING PERFORMANCE

p> x r> s: o o n
j> r~ m rn <z j>►h o > go 2 -h goO m C/3 -H H X —I

2M 202 2H 2oX zm zoX ZH 2om ZH ZOX ZH Zon ZM Zom
■H3CP~n3CP>~n3(p-n3crMTi3CP“ri3CPP>-n3(p-n3(rx-n3cr-ri3(r j>Ti3(p"n3crx-n3(p-n3cr x"DDNT3DNI—UOf\IXOrsJOT)Of\J-OOr\J2T)OPJ T)r>f\lZT>OIMT>OrMnTJOr\lT>Or\lZT)OfNXOrvJZ

Ml-* MM
oo oo MM MM njK) r\>f\) rorj roro IV) IV) f\)iv)
oo MM vflvfl vflvfl (per enen -4~>l (TCP ->1^1 vflvfl *n
03 CP men IV) IV) enen MM (pcp -p-p vflvfl vflvfl -p-p
-p-p "J-'J OO OO OO OO CP (P CP CP -p-p oo -P-P ^1-4

750
750

MM MM
(POO CP 03 MM MM -p-p -P-P
-P-P 00 03 CP CP CP CP men CPCP

rv> rv> xCP 03 vflvfl OO oo oo oo 04 04 (PCD roro
519
519

CP 00 CD CP vflvfl vflvfl CD-4 CPCP CPCP CPCP ^1^1 ^i^i
IV>PO 04 ro OO oo oo oo oo MM OvD OlV) 0404 MO CPCP vfl->l "0

-PM 04 vD otfl-p ro 04 OO oo oo oo CJIO M 03 ^jer er-P OM 04 (P

523
523

OlOi -P 04 i\>ro 04IV) 04 04 04 04 04IV) 0404 -P -P en-P
cr 04 Mvfl OO oo oo oo 04 vD MO 0404 Men eren CP 04 M-n| 3

oo oo vflCP 04? 03 vfl 04 en 33CP CP IV) 04 OO oo 0^1 roro vflO 04

MM MM MM MM MM MM MM MM M |\) roro
encr (JI'J oo oo oo oo OM OM Ul^l -per -P04 ervo vDM OM

CPCP oo oo oo oo M 04 CPCPMO (Pen 03-P P)CP -PO CPO 04 vO

MM MM oo oo oo oo oo oo roro MM MM MM rv)rv) IV) IV)
ODCP CPCP vflvfl CPCP oo ^1-^1 CPCP vflvfl -p-p enui

enen IV) IV) oo X0404 CPCP CPCP CPCP roro 04 04 -P -p
OO oo CPCP MM vflvfl X0404 rv>rv) ^i->i MM enen

MM MM OO oo oo oo oo OO MM MM MM MM MM
09
9

MM
->l->4 cr-4rv>TV) MIV) 04-P rv)iv) MfV) TV) 04 -P-P

09
9

04 -P a)
U1M -p->l (JIOrocn VflO H4 CP IV) CJ1M -per enoi
CP 04 M CP o-p 04IV) 0 04 encr VflM CP-P vfl-P

MM MM OO oo oo oo oo oo MM MM MM MM MM MM
-p-p -P-P CPCP ->M4 enen -P-P 0404 -P-P CPCP vflvfl CD

enen cpctcrer enen vflvfl -P-P cr cr 03 CP -P-P MM O
-'1"4 mmMM roro CPCP -P-P MM 03 CP -4-4 oo

MM iv)m MM M MM MM M MM iv)m IV) IV) 
CP-P OCP OO oo oo oo -PO e>4cr fv) ro CPC>4 rovD CJ1M Mvfl CP-P

C/3
en <p oo oo ooOO oo OO CP-P >1M Mvfl vflvfl -Pvfl CP-4 vflvfl

MM MM C/3 OO OO oo oo oo MM MM MM MM MM MM
0404 04 04 ^l->4 CPCP -P-P 04 04 ro ro 0404 CPCP -4--4 CD
-P-P -P-P CPCP (TCP CPCP enen CPCP CPCP over C/3
IV) IV) CPCP -4-4 ->P4 CPCP -p-p -p-p 0404 vflvfl 0404

MM 1 M MM IV) M
CPCP -PO OO OO OO oo 04 M iv) tn er-P OCP ->104 vflen -pro rocp

CO
CP 04 MO OO OO oo oo -PM CPCP O -P tPM OCP orv) IV) M vflCP 00

C/)CD 00 X33X
C/3 C0G0 ODD X2 "0 O X~n

II II II II II II II II II II II

-0 c/3 X noo 733 3 H22 
n^xnxnnnoc-C
x 3 n h w r > > -13 3
o “0 n 3n j>2 2 p> co oo 
nrnp^H rnn
2H2H MT3T3 XX
H HO(/Ka/X'D

jj r~o noonoo
mXmOO cu jdxtix
3 ►"< 3(7) XX >1*0
xnxMrnxcoojmxx
xxxo hwhz^o 
o oj> nrrnnx<oo<i” hhh onnon THnni-in
30303 m-<-<OX>
nTOPlX H Xu C/3
znz»-t i>~n~nxM-H
h -in Hoonj>wR I R R C TO O  O E E T IF F S N C C O  C  A A NB B O F S S    R R T T CO O E E . . AQV   V SUE E N P EER R O R S-

2

 

 

 

n 

 

CD 00 OTJO
C/3 O -<Xt-»

mjOm
M-H
DP
M—|
Hh
>o-12

31



APR 
1979 SEP 1979 

1ST PERIOD TEMPERATURE FORECASTING PERFORMANCE

2 00
> 13 > s= n O
-1 P* 1“ m>
H O J> mCO m2 cH CO

C/) -1 -1 X -1o203 2H ZOl 2P 20* ZH 2 on ZH 2030 ZH 2on zh 20P1

3 cx> "n o> > "n 3 o? “n 3 O'-n 3 oo nn 3 o'j> “n 3 a> ti 3 ^ 3) *n 3 os "n 3 O'> "n 3 cx> "n 3 O'^3 3 a> ti 3 O'■DONTJONI OOISJ-OONjm3r>Nl“OOfSl2130IM-OOfM3TJON|-OOrMl---OONlT) nf\l2D OrvlT)ONl2

MM MM
MM OO roro loro IV) IV) rorv) roro 0404 04 04
OO vX)vfl roroMM OO ->i~>i -4-4 a>03 0303 rv> rv> rorv> 2

vflvO MM sDvX) -j->i -P-P CD 03 vOvO sOvO oo-J->l04 04 v0v0 OO OO OO OO MM OJOI MM vD\D V0V0 -P-P 0303-4->l

roro roo4 OO OO OO o c roro 04 04 04 04 04 roro roro roro roo4

0-4 vOo OO OO OO OO 03 O' OPO MO 04 04 eno 4?-4 vXJ^I vDO m

0404 -P-P OO OO 04 04 -P-P 04 04 -P-P -p«p cncn 0404 0404 -P-P cnai

03 00 ^4-4 OO OO OO roro aim <rcr 0D03 OO -P4? roro MM <oo

roi\) 0404 rv>r\> 04 04 0404 -P-P MM roro 0404 -P-P
oo 03 01 OO OO OO OO M -P OIM ro-P 04 04 ->14? vDM MOl 040

0104 vOOl OO OO OO OO 044? vO 04 (TO >IM 04) 4?0 0103 oo o

i 1 1 • « « 1 1
OO OO OO OO OO OO OO OM OO OO OO OO OO OO

—1
roo IV) O! OO OO OO OO OM 04 rv> MIV) 040 04M 04-P 04IV) 04 cn CD

enm ■P -P OO OO OO OO (TON erm men 4? 4? men enen cn-P •P-P
-1

om vO-4 OO OO OO OO OM 04IV) enro -NlUl OM oen 04-J mo4 ZK

CD 03 03 03 0303 030 OO OO vOvO vOO OO OO
-40 oen OO OO OO OO ovc 04? -pen IV)M OO OO -44) oen

—1
->4 0s (JIO OO OO OO OO VOO O-P 004 men 044? (JIO OO (JIO

MM MM M MM MM MM M M MM
OO M 04 O O OO OO OO V0O M04 04 04 (JIO OvC OO M vfl M04 —1

IV)
vO-4 -4(J1 OO OO OO* OO 04 M -P(J1 o-4 04-P vDM -PO 040 oen

MO MM OO OO OO OO MO IV) M MO MM OO MO MO MM -H
04M-4 o-p OO OO OO OO 04 0) M\D 04 vO vflvO O-P MO 040 CM 04

OO OO OO OO OO OO OO OO OO OO OO OO OO OO -1
4?

04 M 04M OO OO OO OO (JIM (J1IV) 040 04 M rv)o OO 040 -PM

HHHHH-PO*fV)M 3cnn<n2
II II II II II II II II II II

033TJ33Z
dm30<  MO  OCT)rmnn I> > 30 J>inc J> 3
n ^22022®
j* i i • m n n-4 m3>J>2J>J>73m MMu;coour" -icucoco cn co co 30U1O oHonHoofi -i nroDjrr x sic/ooccn

*onwonn^ n oc n 
cn 3>0"

30 ti mromo 
H3-P0> 

H/OOH I 30co a CHPDZinH3DorHonw CD nr>o c>30 COJ> O 30CO 
n m-<(/)< -in 30 HHO   co 3o n 30 con 

O3om co 
30 30300n30

30
 

0^X300 
0 30on <30
n 3o;on 
00J>  XC  -I o
com « nz i» cn 30
< >

CDm i-ix r-o mm -im -<a a>

32



APR 
1979 

SEP 1979 
2ND PERIOD TEMPERATURE FORECASTING PERFORMANCE

COzI> “0 > ac no o-1 J> n n c i>r►H CO -1 COo zM CO H -i X Ho202 2H 30-n ZM 207 ZM 2 on 2m ^:o3D ;^m 2 on izm 2on^ri 3 o> "n 3 (r > “n 3 o> "n s ^ “n 3 a>-n 2 O'3> "n 3 cd nn ^ cjn -n 3 a) “n cm>-Ti cd "n 3 a> XJ "n a> ~n ;s“UONiTJorsii—□orvj^oorsioTjofsj TiniMZ!“OorsjDor^z! T3r)rNjTJOiNir~T)orvj~or)fsi^!T)orsj xiorM^

mm MM WW WW WW CHCH CHCH
MM *vl->l -4~g WW WW zMM ON ON -p-p M3M3 ON ON 

OO oo oo o o CD CD M)vO p -p men CHCH

2897
CHOI CH w OO oo CO oo CHCH CHW CHCH CHCH W CH WW OCH CH W
2897

—i
cncn OM) OO oo oo oo 0V05 005 ^IM3 CH W 'MO ^i-g PP OM) n
2889
2889

PP CHOI oo oo PP CHCH PP m CH men PP vHlH CH LH cnui PP

^1-4 CD 05 oo oo row oo -J~g oun 05 05 ON ON PP OO OO WW -i<

2091
2091

wmww ww MW CHCH W CH M CHCH WW 
M)cn O CH oo oo oo oo PM) CJIO enw CD M CD M) CD M) CH W -4 M3

-4
M)CH oo oo oo oo CHM oo M30NMM (JIM M3M) P W OM WM O

1 « 11 I 1 1
OO oo oo oo oo OM OO OOoo OO OO OO OO OO

H
mon cnw oo oo oo oo (D05 CHM 04 CH 05 CH cn ch cncn (HP PP O

enp oo oo oo oo O'er men enpcncn cncn enpcrm cncn enp

oo oo oo oo CHON WPcnoi OUT Mp M3P O'M3-p-p OM WP 3

.0995
.0995
.1071
1071

-g-gCD 05 05 CD05—J 'M-xl 0505 CD CD 05 05 05-4 CD 05 
uion oo oo oo oo M)0NMvO 0N-P MW ^icncr^i 05 M) MM) cnoN

ww oo oo oo oo MvXJ op CD CHP CH —j ch M3W MO MCD O CH

MM MMMM MW
oo oo -4M) MM MM

oo M3M MMoo QNQN MM MMO CH MMcn^i CHW MM CO Cn*M CH W -1W
CJlvO oo oo oo oo MKJl CHON WONM CD MO M)P OQ3 MCDMvO

oo oo oo oo CHCHww MO ww MM oo WW MOMM MM CH
a>cn PM) oo oo oo oo M)-4 0>O CHCH M3 W (DON M3 ON CTCn (JIM)

oo oo oo oo oo oo OO OO OO OO OO OO OOOO -1P
enp CH O oo oo oo oo M3 ON (JIM ON O' CHO MW MO PO(JIM

-HHH .pchwm 3on<nz
H u ii ii ii n ii ii ii n

033-033Z
?JH<t>m 0NO<rrmnncn>J>X»3  rl 332202203? i i i n rn n-4 mJ»J>2>J>30ri I-M ui CO 0L31“-H 00 CD^JCJIO c/xn c/3 coo HonHoo'n 
* !nr"aa3f“f-30d30T>c:c:^n

■onHomm^ m o< n 30-n nwno J>0”H3-P0J> UI -HXion i 3oco C> cn3)2inn n sonnooM <
30
p n>n c>00 D> 0 30 CO n m-HCoc -i n 30 nno CO 30 m 30 cunO30n CO 30 30 30 30 on 30033<3D0 

0 30on <30 n 30 xn j>s: ocox -i 
con << 
nz >CO 30

a?
xo
oCO

33



APR 
1979 

SEP 
1979 

3RD 
PERIOD 

TEMPERATURE 
FORECASTING PERFORMANCE

"0 o isi-o o fsj r* 13 o isj “D o isj o d o rsj-D o isi 2 “o r> m 13 o m z! "D o m “o o rsi r* o rsi “o o pm 2 x o S ^ o m 2

MM 
OO 

fV>l\) 

MM 
OO 
vflvO 
CD CD 
CD 03 OO OO OO O O

rv)i\> 
MM 
MM 
vOvO 

rv>rv>
OO 
0303 
CDCD

pjpj ror\>
-J--4 

~>1-M 0404
rv>iv> vOvD

rorj 
CD CD 
0303 
0303 

r\>r\)
0303 
vOvO 
^|->|

0404 
roro 
v0v0 
0404 

0404
r\>r\) 
CDCD 
-P P

004 
• • 04f\> 

04 0
• •-^03

OO 
• • 
OO 

OO
• •
OO

O O 
• • 
OO 

OO
• •
OO

0404 
• • 
roM 

PP 
• •
ocn

0404 PP 
• • • • 
U1P POI

r004 
• • vDM 

0401
• •MP0

04 04 
• • P 04 

0404
• •(D CD

0404 pp

03 CD

OO 

oo

OO

oo

04 04

oo roro

04 Ch 
• •
men

pp
• •
^4^

pp cnui
• • • •
(DCD OO

0404 
• •
oo

0404
• •
PP

-PP 
• •
MM

U1U1
• •
oo

MM roM
PP 003
• • • •
003 -JCD

oo
• •
oo

oo
• •
oo

oo

oo

oo

oo

M 
Ob M

PO

M
0104

04 ro

roro roro
0401 UICD

004 ooi

1
roro
• •
>|M

vOCD
• •
oiro

Mro
->lo
• •
ooi

roro
OvO
• •
oro

1
OO oo
• • • •
04M pp

oo
• •
oo

oo
• •
oo

oo
• •
oo

oo
• •
oo

■
oo
• •
MP

i i
oro
• •
v0O4

OO oo
• • • •
04 M V004

OO
• •
PM

i
OO
• •
(DM

oo
• •
pp

a
oo
• •
OM

oioi OIOI
• • • •
oio ->joi

oo
• •
oo

oo
• •
oo

oo
• •
oo

oo
• •
oo

(TOI
• •
^>I(D

O'CT'
• •
Olp

OIOI OIOI
• • • •
040 CD CD

OIOI
• •
(D ro

CDOI
• •
PvO

Olp

IV) vO

OIP

003

-Nl^l
(DO!
• •
vOCD

OO
• •
oo

oo
• •
oo

oo
• •
oo

oo
• •
oo

0303
0404
• •
^IOI

~>4<D
Ol-J
• •
004

^>1^1 (D-4
V0V0 vOO
• • • •
CD CD 0403

CD03
CJIP
• •
O'CD

03 CD
04IV)
• •
vD03

03 03
MM
• •
o CD

^l->l
0303
# •
r\)->j

mm Mro 
uicd os o

roro ^ro

oo 
• • 
oo 

o o
• •
oo

oo 
• • oo 

o o
• •oo

MM
04 LT

MIV)
vO~>i
• •
UI04

MM row
CD CD 041\)
• • • •
MU1 CD 03

MM
rop
• •
>JM

MM
04P
• •
03 03

MM
CD^I
• •
roo

MM
03 03
• •
I\)P

f\3M 
• • 
004 

0404
• •
-gm

oo 
• • 
OO 

oo
• •
oo

oo 
• • 
oo 

oo
• •
oo

f\)M 
• • rv)cji 

PP
• •
mo4

MM 
• • 
vocd 

CJ1U1 
• •
uip

mm • • PO 

roro• •MM

r\3M 
• • P 04

04 ro
• •

oo 
• • PM 

oo
• •03 (D

OO 
• • 
OO 

OO
• •
oo

oo 
• • 
oo 

oo
• •
oo

OO 
• • 
(TM 

MM 
• • 
04 M

OO 
• • 
PO 

MM 
• • 
PM

OO 
• • 
MM 

OO
• •
04 PJ

OO 
• • (JIM 

OO
• •0104

P04JVJM 3QO<nZ 

II II II II II II II II II II

□ 33T333Z 
chm rnnrnr c 
3Jmonoqj»x»3 
m 3322:02203
x> 4 a i n m m 
H H»2J>J>33
HHMUU/JDr -H030D 
XvJlO C/JCT) 1/3 CO o 

HOPlMOOl
-4 iircD3rr
X xc_xxc:cz~n
> SH>XHHO
2 xmMommx 

m n< m
M xm mromo
U1 >o-n2Po>

-«xom i xc/3
o CHX2IHH
m xom-Hooc/3
CD n>n c>
X CO ox CO
m m-HCOC H
m X HHO
CO xm xcum 

oxm cox 
xxxomx

ox<xo
oxomcx 
n xxm
I>H Cl
COX -1
corn

X>mC/)2 XTV M >
□DE

MX( 1“
11 H
m -1
m -<
o
(/)

34



OCT 1979 MAR 
i960 

1ST PERIOD PRECIPITATION FORECASTING PERFORMANCE

2 CO
> “0 SI o mo
-H 1” PI m c i>>►H o J> CO 2 -1 C/3

H-t CO -1 -H X —1o202 2*- 2 0^1 2M 2 OX ZH 20m 2P 2oD 2H 2 on 2M 2 0 PI
:s o> "n :2 cr > "n 3 cd ~n 3 ^ t-i ~n 3 a>-n .s <r> j> ~n is od "n 3 (r* ;o "n :s a> ti is O'i» ti :s c> "n is O'30 ti 3 oj-n :s o';o 

xorsixorsii—oor\ixof\ir>xor\ixofsj2xorNJXor\i2xor\jxoMr'xoMxorsi2xr>f\ixoisi2

MM MM
oo OO fOf\)fv>rv> 0404roro roro roro roro

SS
rorj

04 04 PP OO OO aim aiai -i-i -4-1 vOvO OO n
03 CD MM OO IV) IV) vDvO vOvO vflvO MM vDvO -l-l
vXJvX) MM OO OO OO OO pp OO (PCP CPCP -4-4 0303 ro rv> -l-l

727
727

MM MM
03 03 03 03 04 04 0404 -p-p -p-p 0404 04 01 CP O' 
OMD MM rv)iv) rorv> aim MM CDCP mm vOvO X
OO aim oo oo oo oo 03 CD -p -p -p -p 04 04 -1-4 MM MM

03 03 CP CD CD CD vD 03 03 03 CP03 VO03 vO 03 03 03 03 OD 
03 CD vC 03 oo oo oo oo vJJCD 003 vOCP vL 03 O VO OvO CP-I (Dtp X

vOP U40 oo oo oo oo MU1 iPCP (PO 03 M CP 04 -IP CP-4 03-P

CPOl ai-p Ul-P mm mm mm mm (PCP CP CP aiai
vOCP oo oo oo oo aim oicr> -403 CP 03M-4 OM (Dm -IP -404 2

cpvo oo oo oo oo V003 vOCJI comrv)-i com >im Mm mo m-P

MM MM MMMM MM MM M M MM MM
OO oo oo oo OO OOMW 004 MW 03 no voro m-p mm IS

m ro
oo oo oo oo 4^04 rovo04 \D —4M -4-4 MO 04 03 —4M-P-4 mw

OO OO OO OO MM MMMM MMMM MM MM MM IV) IV)
<P(P CP CP —4-4 iv) ro

-4-4 -4-4 mm 04 04 r\>r>o 04 04 0404 X
0404 44vDvO -PP vOvO 0303 vOvOoo 00 CP CP X
-4-4 4343 vOvO0404 MM -P *POO MM vD NX) 0404

0 0 0 0 0 0 0 0 OO OO OO0 0 00 00 00 00 00 00”>103 —403 —4 0303 03 -4(P -403 -4-4 CP-I vOvO vDvO CD
•PM<PfV> OO vorv) 040O 04 M—4 040 -PM 04 m0403 CP 04-4 CP -4mMM vO-P -4m orv) 04m MM

00 00 00 0 0 MM MMMM MMMM MM MM MM MM MM
IV) IV) -P-P-P-P 0404 04 04roiv) MM 00 CP 03 CD

CD CD03 03 MM -4-4
MM MM vOvOOO 00404 mm03CP mm OO00 OO O O mm CP CP vO vO 0404-4-4

P 04p-p PP P 04 P P P 04 0404 Po4 pp pp
04 M PO OO 00 00 0 0 rocp M 04 04 M 04 CP -irv) rocp CP03 03-4

OO vO CP OO 00 00 00 M IV) (P<P PP CP CP vOvO mo PO 0404

MM MM 00 00 00 00 MM MM MM MM MM MM MM MM
04 04 IV) IV) MM MM 0404 IV) IV) OO OO <P(P CP CP CD

vDvO mm IV) IV) 0404 04 04 vOvO IV) IV) -1-4 GOroro vOvO mmiv) rv) vOvO IV) IV) 0303 03 CD-4-1 roro -1-4 -1-1

04 04 P 04 04IV) P 04 04IV) 04 04 PP PP04 ro P 04 vO-4 MCP 00 00 00 00 mvo —403 003 PvO CDM 04 P P04om
00 00 00 0 0 PvO P 04 PM 04 M -4-4 MOB 0)04rv)o Mm mo

CO CD CD *D3l£-D 
C/)C/)G0OCD *H2 'DO'D’n

tl II II II II II II II II II II

-DW-ona)Dj:3H2Zn>jr^rnrocc^3nHHr»H22 
O T> O 3 m J> 2 2 J> 0J (D
nrmi>73H rnn 2HZH »-iXX XX 
H -40C/XXXX

cd f-omoomooH DhO O UDCDXXX 
3h20^)T)I»0xnxMnxcDconxxn»-M-i2xo
O o> nrrnn^
<CO<f- MMM on
non 'DHHOHn
303CD m-< -<0 X J>

-1 XmGO
2 n 2*—« > nxx-i-1
-1 -in Hoon>oo

X) H73 3:nH
o o onn-HH~n nco 200 o

o 2
CD CD O ncoco

ID DO—«—1 o
o on n- •• I>
< < o GO
n n C2D n

X nox co
2 n

CD CD 0X0
co o -CXm

PVD
Oh►h-4X>•—•—I-O-H

J>0

35



OCT 1979 MAR 19S0 
2ND PERIOD PRECIPITATION FORECASTING PERFORMANCE

C/DzJ> •o 3> s: n o rn
3> 1” C p»n n

M O 3> GO •H GOzO M CO -4 X
ZoZ ZM zo*n zm Zo;* ZM ZOX ZM zorn zmzon zm zon

•ri. i ^ a ^ ^ :s ic ti 3 O'-n _s o>-tv.3 <jn :>-n _«? cp-n ;c-n is a> ti is on i>-Ti _s cd-rj 2 ?o-n :g o>-n is O';oxopm ooNr 130M13 onj on omtjoni z“UONii3 omz id om-doni—oorNiTir>r\iZijr>Nii3or\iz

vOvO OO mm roro roro roro roro roro roro 0404
vDvD 0404 vDvO OO pp (Jioi O'O' O'O' (PCD OO nrv> ro roro OO OO CP OD -l-l -i-i vOvO O'O' U1CJ1
vDvi> vOvO OO OO OO OO vO vQ fJ'O' O'O' 04 04 OO cnui pp cncn

HH MM
-l-l CD CP 0104 04 04 0404 pp 04 04 04 04 O'O' -l-l
0404 vOvD roro 04 04 vOvD O'O' PP CP CD -l-l roro ID
^P OiC*4 OO OO OO OO l\3JV> OO pp OO CP CP roro OO MM

00 CP CP CP CP CP CP CD CP CP CP CP vOCD CP CD CD CP CP CP
-40' -40' OO OO OO OO O'--! -10' -10' O'1 C/1 OLD CD CP P Cm aim TJ

O
MO* OO OO OO OO (pro 04 Ul 03 vX) vOUl fOvXD O'M -4-4 CD M04 O'

uip CJ1 -P pp pp U1P pp P04 PP e'en O'er
M vij OO OO OO OO PO 04 M OO' CD-I cpcp MM ro cd ro-i 12IV'CP “0

vf?IV cno OO OO OO OO CP 04 vOP oro vOO PvO 0—1 OO M—4

MM MM MM MM MM MM M M MM MM
I\>P M P OO OO OO OO MM rop ro ui vOM CPIV) O'er-o ro cncp :s

z
PM •i3—4 OO OO OO OO 04 P -iro 04 M 040' 04p vD P O'vO PO

MM MM OO OO OO OO MM MM MM MM MM MM IV) IV) roro-l-J CP CP O'O' O'O' men -4-1 0404 PP 0404 0404 13
PP 04 04 CP CP pp CP CP (PCP OO MM 04 04 (per n
O'er 0404 -1-4 OILP CP CP 0404 -l-l vOvO OOcncn

OO OO OO OO OO OO OO OO OO OM OO OO MM OM
vOvO vOvO v£Dv£) CP vD (PvO vOO -40) (PCP OM vDO CD
OO' IV)-1 pen voro -IM -4IV) 040 P(J1 O'er CP-I
O'M (p ct V0O 004 rocp mct<J1-I (PMocn 0-1

MM MM OO OO OO OO MM MM MM MM MM MM MM MM
04 04 PP rv rv> rorv 0404 PP MM MM -l-l -l-l CD
00 CP 0404 -M -l-l OO roro OO CD CP vOvD CP CP r>
O'O' vOvO (JILT -4-4 O'O' CP CP OO OOcnui cncn

ro 04 04 04 roio roro roo4 04 ro ioro f\)l\) 04 04 P04
-4 0 CJUV* OO OO OO OO MUl vXD—J oio ro cd M—4 CP-I UlvOaitn GO
rv-i —JM OO OO OO OO OM O'04 004 oro CP M —I(J1 TV>—1 M—1

MM MM OO OO OO OO MM MM MM MM MM MM MM MM
04 04 04 04 M M MM ro 04 0404 OM OO O'O' O'O' 03
OO' OICJl -l-l O'O' 04-1 CJIU1 pro vC VO vOvfi CP CP GO
CPPo MM vO-l CP CP -IP O'O' vOO' vOvD MO' vOvO

oro 04 ro ro m iv) ro roro roro 04 ro roro 04 Cn POlcop M —| OO OO OO OO O VO 040 \0 O' CP P O 04 04 ro O'M IV)0'
GO

-JO cn-i OO OCT OO OO 040 MCT' oui roo (JIM (PvO orv) GOuicn

GOOD CD T) Is 15 T)(/'(/DGoo’j)Tizxox~n
u it ii ii n II II II II II II
Dl/J'DnCD^ JI3H22n;i>icr xnnnocc
33 is m*n *1 r~ i> > h 3 s o
mr~mi>3

 id o j: rn> zz > 
3-i 

cdod 
zrnzH HU-0 rmnXX
H -1C C/xX^GT

jdH^HOO rnnooncd oa ^J33irn
IsJ m ISO) 3313 >J>0
• o n id333D3DO »-• p i» ud odHhh

 ZXJOf n u-ri
O UP*
CC/Xf nrrnnx

hhw onmom 13 HHOhO
ZO303

h -<-<o H3>
nxn H Xm(/)
zmzi-t̂ h

-4 -in lOOTi>r/'
33 *-i 33 330—H

o o onriHH
n nooo zoo o
03 ODO nooJ> go> z

33 33—1—4 O

<o  <on n- -
O CP

n3~>  n33 czn n
non 
z n

go
CD CD 0130
GO O -<Xm

niDOh 
n -4
T?>
HH
-Hu
p>o
—!Z 
h-i
O
z

36



OCT 
1979 MAR 

1980 
3RD PERIOD PRECIPITATION FORECASTING PERFORMANCE

G3
> X > s: o O n
—i 3> r~ n n <z d»
HI O 00 H 00
o HI 00 •H -H X -i

202 ZIM 2 OX ZH 207; ZP zon zp ZOX ZP zon zdm 2onx:2a3x:20''>x:5CDx:2CPMx:s03x:i:<p>x:2a3X-!iO'Dcx:so3X_£(PD>x:«£<Dx:.s;o';<ox:£03x:s(PDo ■onN'onM—oor4XO[40Xor4xor42xr>r4xr>rM2xr>i4Xorsir"xr>r4Xoro2xof4XOf\i2

4)4)
4)4)
roro
0303

oo
oo
oo
roro OO oo oo oo

MM
434)
MM
oo

MM
4)4)
p-p
CP CP

roro roro
pp pp
03 03 4)4)
PP MM

roro
(PCP
-4-4
OO

roro
(PCP
oo
4)4)

loro
0303
CP CP
p p

roro
4)4)
mm
4)4)

MM
0303
roro
(per

MM

oiui
-4 ~4 OO oo oo oo

CP CP
IV) ro
MM

CP CP
roro
iv) ro

PP CP CP
men 4)4)
(TCP MM

CP CP
0303
pp

CP CP
PP
43 4?

(PCP
(PCP
-4-4

CP(P
4)4)
mm

0303
men

PO

03 CD
(Pen

oro

OO oo

OO oo

oo

oo

oo

oo

CD 03
men

(P-4

0303
-4*4

(PO

03 03 0303
uip CJiP

iO03pro

03 03
-4*4

PO

CD 03
4)CD

*-*m

0303
(PCP

fOCP

CD CD
(PM

OCP

X
o

pp
43 P0

CPfO

-p-p
UNO

4)-4

OO oo

OO oo

oo

oo

oo

oo

CP CP
CD cn

03 (P

PCP
[003

MO

pp CP CP
roo CD 4)

4)^1cpro

CP CP
[OP

4>cn

CP CP
4) CP

CPM

mm
PM

cncp

mm
PO

4)0
3X

MM
fOUl

onen

MM
ro cn
CD-P

oo oo

oo oo

oo

oo

oo

oo

MM
MPO

■PM

MM
m ro

P-4

MM MM
rocn CP CP

4)^1 CPP

M
4) CP

[OP

M
4) CP

rocn

MM
(P4)

m cd

MM
-4 CD

op
zsz:

MM
0300
PP
MM

MM
-4-4
CPCT
-4-4

oo •oo oo oo MM
CP CP
0303
MM

MM
(TCP
C7101
■4*4

MM MM
CD 03 uimCP CP -4-4
(PCP OO

MM
PP
CP CP
OjOo

MM
CP CP
CP CP
0303

roro
(PCP
roio4)4)

roro(PCP
pp
4)4)

MM
oo
(J14)
(JHP

OM
4DO
4) CP
rv>o

oo oo oo oo MM
oo
CP CP
oo

oo
4)4)
CP 03
oo

MM MM
OM OO
CD P m^i4)0 4)0

OO
4)4)
PCP
M(P

oo
-403
0303
-44)

MM
Mf\)
PM
4)10

MM
MTV)
mm
cum

□□

MM
-P-P
U1 (J1OO

MM
CP CP
4)4)
OO

oo oo oo oo MM
CP CP
oo
■P-P

MM
roro

men03 CD

MM MM
PP CP CP

OOmenroro OO

MM
roro
OO
pp

MM
MM
CP CP
MM

MM
-4-4
-4 -4
PP

MM

CD CP
OO

OD

O

lOfO
■4P
• •
rocp

roroCD CP
• •
(P'4

o o oo
• • • •
oo oo

oo
• •
oo

oo
* •
oo

roro
MM
• •
oo

fo ro

(pro
• •
MM

roro MM
CHM CD-4
• • • •
ocn m-4

fOM
M 4)

0303

(pro
OM

PP

CP CP
UIM

10-4

(pro
(Jlvfl

om
CO

MM
CP CP
o CP
POPO

MM
CP CP
MM
OO

oo oo oo oo MM
MM
*4^4
-4^1

MM
MM
-4~4
OO

MM MM
CP CP roro
-4-4 roro

ro ioPP

MM
MM
roro
(PCP

MM
OO
-4-4
MM

MM
(PCP
4)4)
CP O'

MM
(PCP
03 03
03 03

ODC/3

roM
IV) vD
• •
0103

POM
-P4)
• •
CpM

oo oo
• • • •
oo oo

oo
• •
oo

oo
• •
oo

MM
l\)f\>
• •
cn-P

[OM
OCP
• •
(JlfO

roM MM
0-4 CP TO
• • • •
030 CPP

MM
(PP
• •
pro

(OM
(P-4
• •
mo

cpro
rocc
• •
rocn

cpio
mu>
• •
PCP

G)GO

00 CD ao TJ33“0c/>c/)c/)Ocrx2Xoxx
ii ii n ii ii it ii if ii ii ii
■OWT3003»^3H2Z
r>;:rx'rinrccc
X2mwHr»H32
o-onimpzzj>OD®
nrn>XH rrin
^m.Z-1 »—i XX DU DO
-H -HQC/XDDDUX

jo nonoonoo
HDOmOO CDUj DGXX 
DS>HS(DD0"0J»O xnxMnDoaouonxx 
dcxdoo m-i»-i2Doo 
o o> orrnn^ 
coo<r hhh on 
non x hhoho 
302C3 h-<-<OD>
n do n DO H D0HHG0 
2hzh >xxdo-h-i

in -HOon>oo
 

 
DO H73D30H

o o onnnH 
x xc/r 200 O

o
do oo o n oooo

D0-HH OO on n- -  o 003>< < n n C2X nx x nODD go2 nCD 03 0X0 GO O -< D0*-<
nx
OH 
M-H
x>

►h-H
MHf
>o
HZ

37



O
O
-H

vO

-Mv.0

4)
33O

i±i di'aioo i
wa

jd
va

iU
jy 

DN
ii

sv
J3

d0
j

 diJ JoywviviDj

■—> 7)
> > oX 2T O n-1 > n n n C >
•—'1 o *> —4CO COcoo -Ht—t -4 x -47a2 2h zp ZOJ ^OX ~*m zon :tm o ^^on 7*M P’on 2?Mn -Sonzsa^n-sosTi 3i(M~»n:§03n:3 0';>n3:o3n /<so'xn:sf3:-n:«sa'>Ti .?0'x-n:s>33n jscT'X tjo isrcm Ninxorvi'OorsinnoNXONiiprxmMTmNJSXorsro nrsjr"-nr>p4TmNj“,"0otNjxr>f\jZ’

xx xx cxo4 rv>x
.OvC -4 'j

XX
MM
CTCJ1XX

xx
HM
0404
PP

XX XX—1 'si-4
o<j OO
X -4 s/i SjM

xx xx
vT4) 4)4)PP UKP
.T'T' oc

04 04
04 04
^1-4
PP

(>4 04
04 04
rr. &OO

2 

04(>J 04 04
04) 04-4

OO OO

OO OO
OO OO

OO OO
04 ( >4
'si ^4

04 04
MP

pp 04P
M 04 GPO

04 04 04*04
O'03 0403

04 GJ
-4 O'

04 04
PP -4n

cncn
T» JN

O'O'
O O

roro
PP

M M
JIT*

cT.cr
'J1 /I

PP

O J>
PP

p p
PP
'si'si

cp cr

XX

cr O'

4) 4)
GTCT.
-si -si

O'O'
OX

GT cr
35

CTO-
>1 j4

-4
c

0404l\50

-PGP
P 04GT4)
OM

OO OO
OO OO

OO OO
OO OO

MM 04 noa'^ P>4
030 4) »X

C404 PP04 M 4) M
IN 04 LHP

04 04 XU4-4 X -4 4)
X3> PP

04 04 PPo> cr O' GT
P03 XI O' -4o

1 1
OO OM
PO PO

OO OO
OO OO

OO OO
OO OO

1 1 1 1
OO OM

PMM 04

1 1
OO OM
JIM (T'P

1 1
OO OM
J1 p 04 X

1 1 1
OO OO

04 crO' M
-i

O'S'
OM

PP

P0>
OO

OO

OO

OO

OO

OO

OO

OO

PP^-4
OM sO (T'

PPO'O'
M p M^J

•JIOI
-4 05

P'Jl
-si O

CJI jl pp

"D 03 XX

^-4'sicn

xui

03^1
x-4
xo

OO

OO

OO

OO

OO

oc
OO

OO

-4^1 "t> 03-4 -4 PM
PGP (J1P

'si -4 33 -4
PM OP

MP' 4) P

-4 -44) CXI

cno4

03-4
XXI

O' LT

33 33-4-4XX MO
PXX03 M

mx MM
03 O 0103
04M 0105

OO

OO

OO

OO

OO

OO

CO

OO

M M Mt-*03 03 04 LH
O' M 4)4)

MX MX4)X O'O

^IX P-4

M x MX
O'M PO
0> o 4)4)

MM t-*l-»
03 X O''si

MO 04 P
-4X

0404 M 04
cna 03 O

OO

OO

OO

OO

OO

OO

OO

OO

m x04 04
PP MX

PGn POP

MIXGPM
POC* X04
-4 04 MP

MX04 X
O'03 03 O

-4
04

MO OO

OO OIP

OO

OO

OO

OO

OO

OO

OO

o o
OM OO

cnuicr>o
MM OO

*4 GM -4-4
MO OO

PXO P
OO OO

O' -Jl pp

-4
P

HHHH -4H-4-4H
p 04 pom 3!CTO<T n s

II II II II II II II II II II
a ^GR -* n n n n n n eEA

i i i n n nTE n^o e:>> xR MMinc/>CDr“-ix:DGJIO GOO GO GOO  

nonHOOTi th nr- u srr a 3CTn3cc-n TH>XHHO n nnwomnx x o< n 15 >n nxno  ho^t^o> exon i xgo DE xnx^xm-i nn
i>n
nnonw GR rHGO>O XGOo EE X —1 GO < -|S x nno on xxn xxn go x xxanx oox<xo nxon<x > xxn 

go*~ a
GO X -4nn <<Goe >x

nxonno7)

38



OCT 
1979 MAR 

19A0 
2ND 

 
PERIOD

TEMPERATURE FORECASTING PERFORMANCE
r> T) > s: o on
x > r~ n n c >
*- r> > co 2 h c/j
o *h co —» x x X2h* ^oz ZH zon 2h» 2o X 2h» 2om 2h» 2o3J ZH 2orn ZH zon 

ti ^cr?-Ti :sd> "n ^o>ti ^cr>-tTi -^rD -n CD:>"n :sa>-n :sD3)-n j£a>~n;sD;> -n^cDTi:3D3J-n:3:05-n:2D33 
"DHNTJn IMf” 130X33 ONlO"OO KlUO ISI 2T>O l\]~0 OIVJ 2130 XU O Nil"" 3)0 N13 ONI2 "UOXTJO X2

H»H» -» H* xx xx XX xx roro roro 04 04 04 04
o o H» H* h* h» H* X XX xx 03 05 v£>vO 04 04 04 04
-4X p p ivx H» H* xx CTCT vD vO 04 04 IVIV 04 04
XX oo OO DO DO OD P -£ -PC c& x 3>D X X oo 04 04 3> 33

04 P p p O D oo oo oo 04 f >4 04 P pp P P 04 P P P p p 04 04
• • H

vD ro OX o o oo oo oo oo kD o XCT PP 05 CM 004 o o CD vD X

CD CD oicr I- X rvro pp OUT pp pp CD CD CD CD CD CD cr oi O' CD 07 07
-1

DD DD n ji p p X) d 07 31 XX p p 350 XX XX 04 01 J5 35

0404 roro ro*-* X X 04 04 04 X 04 04 04 X 04 04 04 04
fc cdcp oo oo oo oo O vD X O v0 04 o® 05 O OO! CD CD PH*

—4
CD 07 X CD o o oo oo oo X CD CD vD vDX H*05 05 H* H*U1 0705 P^l O

1 1 1 1 1 1 1 1 1 1 1 1 1 1
OH* OO o o oo oo oo o o oo XX OO OH* 0 3 H* O OO

—t
a> e» pp o o oo oo oo CD <D ox OP fJl CD CD 04 CD H» 03) PD o

cncn cncn oo oo oo oo DCT CD CD Pol Olfjl U1CJ1 0107 Pen 0707
—4

H» P D D D O oo oo oo X 04 0104 vX3 P D (D XD DP X H* H*P

xx -0 X XX XX ^1 CD ^1 CD ^4 CD -J ^1 ^>1-4 -4 -nI
P X pm o o oo oo oo cd ai pp rjCD OvD DvD 04 H* PP DP

X
*i> cr. ox o o c o c o oo XP 05 04 UlvO ^1 04 PvD PO vD H* -4X H»

-* x o XXxx xx XX H* X XX XX t-*X
o ro oro o o oo oo 0 3 vC O VJD X M D X 04 vO 04 X04 O H* vO H* H

X
XD vD (D oo oo oo oo DvX) x o v0»-* P^J M X H»CD OO P^l

pp P P oo oo oo 04 04 p p0 3 Pen U1C31 04 01 04 P 04 P 04 04 X
04

005 X IT oo oo oo oo 04 04 07X 35 CD H*CD 05 vD (D->l vOX oi cr

X O oo oo oo ooO D o o X o OH* H* *—* OH* OO H*0 o o X
p

vD 35 03) oo o o oo oo D P OX 35 C>4 35 x O 00-^1 M-» D DD

04XH* "5C30<OI?

II II II II ii n n ii ii it

T5^» ~n rn ^ ~n *^irn —

m rzzozzu
>111 o m o
H i>^> z>>i
’TlM»-»iji(y)i3r--irDrD
33 CTO COO C/3 CO c

hchhoo^
X -nr- U 3 r*
T *? c: x TI c* c -n
> THI«3HHO2 nmH.onnx

33 o < n
H» >~n m x~nn
U1 -4031 5 PO> 

CTlO^l 1 33 00
CJ 3) m 33 210 X
m nnnH onoo
CD >o c>
X nco>oxoo
O 33—100 < X
H X HHO
CO on x xrn 

xxn cox 
xxor-x 

nox<xo
f”XOX< X
t> xxn
cos: x
7)1 —1
mm «r
C/3 2 3>

X
*H RH
< >

X
X *—•
x r-
o x
X X
X -<
D
CO

o

39



OCT 
 

1979
MAR 

1900 
3RD 

PERIOD 
TEMPERATURE 

FORECASTING PERFORMANCE

00> 73 > 2: o O n-1 > r m m >O in 3 CM > 00O H CO —4303 3M 3071 3M X203; 3M ■Hson 3m 3073 3M -I3om3 on 3M*ti ^ a>-n 3 (M> ti 3 cp tj 3 ^ »-i ti 3 a> “n 3 cm> “n 3 a) *n ^ o> 73 "n 3 od ti 3 o> > "n 3 oo “n 3 ^3 "n 3 a> "n 3 x *d o rsi-o o rsj n 73 o rvi-a o isi o-q o »sr-o n rsi 3 *o o ni no o fsj 2:-o o isi “o o Ni r~ "o n pm “o o rvi z: "0 o rsi td o rsi 3

MM MM
MM OO IOIO
OO vOvO MM roro roro roro roro fOfO CM CM CM CM
CPCP (P(P MM OO vDvfl (pen CM CM roroMM
(PCP -M~M OO 00 OO OO (jncjrj CP CP roro OO CP CP ro ro CP CPMMCM CM M)vD MM-p-p CM CM

3

-P-P -p-p OO o a OO GO -p-p -p-p pen -pen -pp -P-P -p-p -p-p

en-M CM^J OO OO OO OO CM CP M-p \DO eno -p^l roa> CMcn -PCP

men

(PCD

CP CP

OO

IOrO

-P-P

MM

enen

enen

enen

-p-p

CP 03

-p-p

enen

-p-p

-M^4

CP(P

iv>ro

CP CP

03 CP

men (PCP

roro

enen

03 03

(p(p

CM CM

rvjM
oen

ocp

roro
-MM

VX3CP

OO

OO

OO

OO

OO

OO

OO

OO

i
CM CM

roro

M
CM CP

CP 03

roM
M vO

rocn

CMro
-PCP

roro

iom

CM~M

CM CM

CMIO
MCM

epen

loro
(pro

CMM

roro
vO-M

-MCP

i i
OO

CM O'

1 I
MM

OP

OO

OO

OO

OO

OO

OO

OO

OO

i i
OO

envo

1 «
OM

^l-P

i |
OO

CM-P

i aOM

\X>-P

1
OO

roo

a «OM

ODVO

1 1
OO

Mvfl

1 1
MM

-pro CD

CP CP

MfVJ

enen

CMcn

OO

OO

OO

OO

OO

OO

OO

OO

-M-M

roro

CP CP

CMO

(PCP

tnro

enen

Men

(PCP

O CM

enen

-PCP

entn

CM-M

-pen

vO CM

CP CP
(Pen

CP CP

-mcp
ocp

rv>o

OO

OO

OO

OO

OO

OO

OO

OO

-MCP
0^1

-PvO

-MCP
CM 03

-Men

(PCP
-PfO

CM-M

CP CP
CP CM

-PO

CPCP
vocn

-M-P

^ICP
oen

-Men

-MCP
o->i

ro-P

CPCP
vO-M

M-P

roio
-ra
IOM

roro
CMtn
MCP

O O

OO

OO

OO

OO

OO

OO

OO

roro 
ro -p

CPCP

roro
oen
-PM

roro
CP ->J
CMM

roro
-PCP

-PvD

roro
(MCP

vOCM

roro
rocn

en-M

roro 
CM CP

CPM

roro
-pen

MCP

our* 

vo-p 

ours 

ro-P 

00 

00 

00 

00 

00 

00 

00 

00 

enen 

entn 

-Pen 

f\3M 

-moo 

mo 

encp 

voo 

encp 

cp~g 

encp 

cm\A 

enen 

-p cn 

enen

po -p

MM 

cm-m 
MM 

en-M 

OO 

00 
00 

00 
OO 

00 
OO 

00 
M(\) 

-p o 
MM 

on cm 
l\3l\) 

oiro 

MfO 

cmm 
OM 

cpct> 
MM 

-pvd 
OM 

mm 
MM

cpa\

HHHH -H-HH 
-pcmiom 3 cdo cm3

II II It II ii ii n ii ii ii

03373333
(DM nnnnnnc
73 M CP O CD > > 73 > > 3
n 733303303
>111 n n n
-1 m>>3>>73
riMMuiwcurnoJoa
73tno C/3 CD 00 COO 

HOHmOOTI
-1 mru3 3rr
X 73073 730071

3-l> 73-1-10>3 ■onHonnTj 
n o< n

M 737i nruTio
cn >OT|3^o> 

-1730m 1 7300
o Cn33 3IHH
m 730n-l0000
CD m>o c>
73 00 >073 00

n-HCOC -Hn 73 HHO
inn

73 n 73CDm OT3n 0073
73 7373 on73

073 < 730

r~073 ~non <73  Tim. '  1 1 :wA oh T  S eS V VE n AS RT IV A

CD

n x r~m
O M
n -h
n -<
o
00

M
O

40



APR 1980 
SEP 1900 

1ST PERIOD PRECIPITATION FORECASTING PERFORMANCE

2 COoI> "0 C O mP> r n-H m C i»o 2»—i > 00 -1 00
►HO co -i -1 X -I

202 2H 2o-r| 2M 2oX 2M zon zp 2 073 ZP 2orn 2 M 2 on"h.^cpx _5o>>“n3i03“n^o>H-i-n3CD-n2CM>"n3CP"n3:o>^"n3:o)’n3;<M»'n3:oD“n3(^5DTi3(j)^i3^33 “Dorvi xnrsji—oorMXorMr>xoi\4Xorsi2xors4XOf\i2xoMxr>r\4r“xoMxr>!S42xni\ixoM2

v£vD
U1U1
-p 43
roro

mm
OO
CP 04
-4—i
MM OO OO OO OO 

MM
-l-l
(PCP
-4—4

MM
vXJvD
04 04
OO

rv> rv>
04 04
-P 43
rv>rv>

roro
cnai
cncn
o o

roro
(PCD
fOfO
vXKO

rv> rv>
vDvD
men
-l-l

roro
CPCP
OO
4343

roro
vOvO
04 04
-p-p

X

MM
43 P
-l-J
vOvD

MM
cp cr>
-pp
OjCP OO OO OO OO

roro
OO
CPCP

roro
roro
-p-p

-P-P
roro
vD vD

4? P
OO
cncn

CM CM
OO
CPCP

-p-p
rorv>
—4—4

men
CMCM
(PCD

cncn
vCvO
roro

X

a>a>
-j-j

-MIO

OO)
(PCP

o>oi

OO

OO

OO

OO

OO

OO

OO

OO

CP vD
v£0

-PCM

vDOD
Ov£

10-1

CD CD
Cm CM

—403

CPCP
CP-4

—JM

vOsD
MO

CM CM

CDCP
-4 CP

CP vD

CPCP
-p-p

CPCP

CDCP
04 CM

a>cn

X
0

-P-P
mo

moi

-p-p
-404

roo
OO

OO

OO

OO

OO

OO

OO

OO

-PCM
IV) CM

oa>

■PCM
CM-P

(PCM

CM CM
vDvfl

cn-i

-P-P
-P-P
OM

-PCM
Men

-PM

-P-p
43 no

-p-p

CJ1-P
rocp

-ICP

cn-P
rocn
-IvO

X

MM
04-P

-PM

MM
-p-p

£P\0

OO

OO

OO

OO

OO

OO

OO

OO

M
Ovfl

-ICP

MM
OO

CP CM

MM
CM (P

cjicm

MM
(Men

03—4

MM
MIV)

uivD

MM
-PCP

CP M

MM MM
CPCP-i-j

CPM CMCM
22

MM
cncn
crer
OO

MM
cncn
CD CP
vOvO

OO OO OO OO MM
MM
cr>(PCP CP

MM
MM
<p<p
MM

MM
(PCP
CM CM
rorv>

MM
cncn
CPCP
(POD

MM
OO
CPCP
loro

MM
-P-P
43 43
43 43

ro ro IOIO
00 OO
CPCP MM
CPCP CPCP

X
X

OO
v£)vD
CMCT

no cp

OO
vD
0401
vflvO

0 0 0 0 0 0 0 0 OO
—J—4

cncpCMO

00
-1-1
fV>CP
CMCM

MM
MM
04 01
oro

00
vDvfl
43 01
vDCP

OO
-l-l
f\3 —4
CMM

OO
(PvD
vDCM
CP CM

MM
MM
OM
M-P

MM
MM
MO
CP CM

MM
roro 
-1 -1 
CPCP

MM
CMCM
O O 
CPCP

OO OO OO OO OO
vDvX)
-1-4
MM

OO
vDvD
-r-l
CMCM

MM
-p-p
(PCP
CPCP

MM
CMCM
MM
-p-p

OO
vOvO
-l-l
MM

MM
roio
1010
CMCM

MM
CPCP
roro
CPCP

MM
CPCP
OO
MM

CD
0

roro
-4 01

OM

roro
CPCP

MO'

OO

OO

OO

OO

OO

OO

00
OO

roro
roM

cncp

IOM
CTIvD

-ICJ1

roro
CMf\>

vD-P

loro
-1-4

cpio

10 ro 
cno

CJ1CP

10IV) 
(PCM

CP-I

CMCM
fOM

-Pen

CMCM
OM

CMM
CO

MM
MM
(PCD
OO

MM
roroMM
CMCM

00 OO OO OO OO
V0v£
OO
cncn

00
vOvfi
OO
-l-l

MM
CMCM
(PCP
(PCP

MM
roro4343
00

00 MM
CPCP OO
CPCP vOvD
IV) 10 vOvC

MM
cncn
IV) l\>
IV) IV)

MM
cncn
00
(PCP

CD
CO

roM
MVD

OO

roroiv>o
cnvfl

00 00
00 00

00 00
00 00

MM
CPCP

CDO

IV) M
O CM

43-1

MM

-icn
CM CP

IV) IV) 
CMP)

envo

MM MM
CDfO onn
O CP CMM

IV) IV) 
-KP

-ICP

SS

IV) IV)

cno>
vO—4

Co 03 JO T322-D
vv.u-naJ-nz^OTJ’n

M 1! II II II II 11 II II II II

\> </) XIO U3 X JS _<S-12 2
i"p xr Xpinnace
* innHri»H33
O X3 O n J> 2 2 J> ODCC
irirnr» x-i rnm

p-i '□"0 XX
X -iCm<LXXX

jj mnjoHOO
r*Xk-4^j O j-jcuxxx
^Hi0XT3»0
urn u*-*mxeoujnxx
/oxxn HhhZ^O
o Op nrrnnx

mmm onnon X X-HOt-nO
^0203 m-<-<OX>
n^nx h xmcoirnzH >XXX-H H
x nn -Hoonxo

X hhXXOXo o onn hw
2 00 O"n Timo J>I> 2

03 00 O xooco
X XH-I Oo on n - - >c < O 00

m n c^x n
X X pi ox co2 nLC OD 0X0
(a n -< XH

nx
Oh
IH-HX3P
PH—4
HP
>o-H2
O2

41



APR 
1930 

SEP 
1930

 
£73

°CRIOO 
PRECIPITATION

FO
R

EC
A

STIN
G

PER
FO

R
M

A
N

C
E

“0 > s: cn
—4 i“ m r> o n
M o i> 00 m2 c >

00 -i -1 H mO M202 2M 2o-n 2m 203* 2M 7 0 JC X -i2 on z mTi:;5 0DTi:gaN>“n;2a>Ti_2 0'»-«'Ti_5a>Ti:30N‘j>'n_stp*Ti:sch;u"n.‘.<*. *n. e* Zorn 2 m sc m
tjonitjoisii o r>rsj TJorsiour>rsi~or)r^^'uorsiUorsj^'TJ hn»v»< nvir * >5u« >ni corvzuowddn^

MM
vDvD ww wro ww rowoo MM MM IWO rv>rvmuiMM 0404 CD CD vDvD rvrvpp oio»mm *^>4 vjv£ VtfvOaim a> cd vDvD 0*4 04 pp MM O'O'ww OO 04 04pp wwaiai OO OO OO OO vUvD M M oo MM

MM MM
PP O'O' MM roro 0404 ji<n 0401 '>104 ai ji aiui 
MM oo vDvD row WW no VC'C row oc O'CD 
^|->4 O'O' oo oo oo oo <D7- MM oo 0104 Jim MM OJ' M M Cl

03 CD CD CD C0OO CD CD CPU' o>a mo» i uf/» vDCD (D Q3 
O'(JN O' 0* oo oo oo oo vDvD CD Vfl ^J~>4 WW O'C' VI P rv w O' -4-

04-P 004 oo oo oo oo PU1 J3J' O'^I oi a* (/'O' vC ; UMV»
*Vo

-P 04 0404 0404 0404 0404 0401 04 04 0404 p -p PP 
0^1 voai oo oo oo oo CJ'o tno -P 04 U’< J* -^l-J (>IO a 04 CD O'

04 CD 03 vX) oo oo oo oo pp 04-P 0 04 0""4 O'IV ovC vOO ■a

MM MM
-PC' poi

CDW ©O'

oo

oo

oo

oo

oo

oo

oo

oo

MM
MO

MO)

MM
MO

ivjcr

MM
WP

~om

Ml -»
P->4

~>io

MM
PCD M04

m-j 'nI-P

MW MM
vDM CDv£

M-vCwo.

MM MM
mm mm
pp pp

0303

OO OO OO OO MM
MM
mm
pp

MM
MM
PP
PP

MM
PP
row
O'O'

MM
vOOj
-4^4
04 04

MM MM
PP OO
am CdO"

PP

ww MM
OO vDvT
row MM
MM 04 04

73“H

MM MM
OO OO
004 MP
PvO mvo

oo oo oo oo oo
~>ICD
CDM
04

OO
0303
MM
04 M

OO
V0v£->I0-
>/P

MMIV O*
(Do

MO
OM OOv£*0 03 CD004(DM OM(DM

MM MMMW MW
mov£CD o-gvDvf.

CD

MM
WW
03CD
OO

MM
WW

CJ'O'

oo oo oo oo oo
VDvD
^l-Nl
MM

OO
vDvD
O' O' 
PP

MM 
WW 
MM 
O'O'

MM
OIU'CDO'
iMD

MMWW
0*0'CT'O'

OO
V£v£

MM

MM MM
ma'OvD mm04 04 CT'O' vDvD

CDn

MM
0103

MCD

WM
0->4

mcD
oo

oo

oo

oo

oo

oo

oo

oo

MM
MU1

M vC

MM
mm
CT'O

MM
WvO
MM

MM 
vX)—J

mo

MMWCD
04 V

MM
'nJP

O'p

WW WW
MO aiM
wm 04 a

1165
1177

1191
1191

oo OO oo oo oo
VDvDMO
uicd

0905
0905

MM
MW
MCD
a>'£

MMPP
0 CT 
PP

MOMCD
MvD
OO

OO
CD 03 
0303
row

MMMMPP PP
asm mmWW
m m

MM
PM

^4~>l

MM
PM

03 vD

OO

OO

OO

OO

oo

oo

oo

oo

MM
PO

p-sl
MM
oo

WP

MM
WW

(DO

MM04 M

vDW

MMCD

WvD
vom
04 CD

MM wm 
V0P O CD

CDvDMO-

C/)CD CD -0331)c/)C/)c/)0(Dm2mom“n
II l( II II II II II II II II II
-DWOnCDSjSJIHZZm>7Jr xnrnocc3)3nHHn>j>H33 n-DD3n>2z>a3CD nrn>3H rnn ZHZH hhTITI 7373 

-H -tOCO<C»^T)cd rnnoonooH3JHOO CDCUTSmm 3H3Q^*d rro m TJ>J>m » qd oj 0n u ~n
7373 73 0 Hwh2730
o o> nnr-HmTJ
<c/><l- mmm ommom TJHHOh3030 O

m-<-<OT3>m73m73 -H 73 MOO
2m2M j>’n*n3JHH
-i nm33 -ioon>w

M73730—1
o o ommHM
m mm 200 o
CD CDOo J>J> 2

moo oo
73 73HH O

o om m- <• j< c >
© oo

m m cztj m
73 73 moT) m
CD CD 2 m
C/3 O 0730

-<73m
mm
OM
M-|mj>
m-H
HM
>o
—42
M
2O

42



APR 1980 SEP 1980 
3RD PERIOD PRECIPITATION FORECASTING PERFORMANCE

CO
> X > o o nxz-1 > r~ n n c >

►—1 o > CO 3 -1 CO
o l-l c/) -H H X —1

303 ZP 30X ZH 3o^ ZH 3on 3M 3oX ZH 3 on zh 3on
x:scdx:*(p>x-s:(px:s(p»-ix:2u: x scp>x:s(px:s(pxx;s(px:s(p>x:2a3x:3£(pxx:scpx:3(px 
xorsixorsii—or>fMXOMoxoi\ixofM:zxorMXOiMZxniMxr>Mi-xoiMXor>J2XOPJXoiNj;z

vD vJD vDvD
MM 0303
(JN CP 04 04
roro (PCP oo oo oo oc 

MM
(PIP
^0 sD
X'D

MM
CD CD
P0IN3
vDvD

rv>rv>
rv>r\)
-pp
pp

ro rv>
p -p
MM
oo

roro
-nI^I
MM
->l^l

roro
03 CP
MM

roro
CJ1CJI
oo
ro rv>

rv>ro
^i->i
CP CD
OO

X

MM 
04 OJ 
M)M>
roro

1532
1532

oo oo oo oo
MM
vDvU
cncn

197
197 -p-p

MM
OO

04 01
CP CP
-p-p

301
301 PP

MM
roro

pp
0303
CPCP

men
cncn
v0\D

X

0303 CD 03
CPU! pen

M CP U1(P

OO OO

oo oo
oo
oo

oo
oo

03 03 
vOvO

i\)0

0303
ODVX)
PCP

03 CP

rv>ro
0303

CP CP 
U1U1

04 CP

0303
vDvD

P 04

03 03
cncn
p^i

03(p 
04 M

01^1

03 03

oro
04 (P

X

0404 04 04
040 CP 04

CJIOJ PO

OO oo

OO oo

oo

oo

oo

oo

04 ro 
ocp

CP v0

04 ro
M^J

M 04

iv>rv)
CPCP

vOvO

roro
CPCP

vDIO

roro
CPP

cpcji

04 04
too

vDM

POJ
rocp

CP 04

pp
cno

(pro

2

MM MM
04 04 LHP

OlvD MvO

oo OO

oo OO

OO

OO

OO

OO

MM
MM

(JIM

MM
MO

P04

MM
0401

UUP

MM
04 04

CPCP

MM
MM

(PP

MM
Pen

04 04

MM

PCP

rv>M
ocp

04 CP

3

MM
(J1C/I
MM
vDvD

MM
cncn
cncn
CPCP

OO OO OO OO MM
MM
PP
CPCP

MM
OO

'nI'H

MM
CPCP
IV) IV)
^->1

MM
cnen
MM
OO

MM
MM
OO
(PCP

MM
PP
(PCP
04 04

MM
vDvD
PP
iv) ro

r\) ro
OO
MM
MM

X
X

MM
OO
-4CP
MO

MM
OO
CP-H
vX)rv>

oo oo oo oo oo
CPCP
(P(P
PCP

oo
CP~>J
rv>\D
MP

MM
roro
vDCD
vDO

MM
MO
OCP
VOM

OO
CXXP
-JCP
004

MM
oo
0401
U1P

MM
roro
rj->i
envD

MM
04 IN)
OCP
r\)(p

OD

MM
r\)iN)
(PCP
MM

MM
roro
CPCP
vDvD

oo oo oo oo oo 
vDvO 
->l ->4
ror\>

oo
vOvO
MV)
pp

MM
pp
^4~>J
'H'H

MM
IV) IV)
(P (P 
^1^1

oo 
vDvD 
vDvD 
IV) IV)

MM
IV) IV) 
PP
IV) IV)

MM
cncn 
cxi cn 
pp

MM
men 
<D v£) 
(P(P

CO
o

MM
OIP

MP

MM
(JHP

encp

oo

oo

oo

oo

oo

oo

oo

oo

MM
MO

M^|

MM
MP

rv)M

MM 
IV) 04

M 04

MM
fV)P

P->l

MM
roo4

OJM

MM
(Pen
"JM

i\)m
M-H

ro-^i

M IN) 
030

P-H
c/>

MM
MM
CP(P
cncn

MM
MM
VOvO
IV) IV)

oo oo oo oo oo
vDvD
oo
(P(P

oo
(PCP
CPCP
->4->J

MM
0404
CP(P
VDvD

MM
MM

04 04

OO
CPCP
vDvO
OO

MM
MM
MM
04 04

MM
PP
cncn
cncn

MM
cncn
CO
MM

00
CO

(P—J

M 04

M
CP o

'HO

oo

oo

oo

oo

oo

oo

oo

OO

pp

CP IV)

cncp

04P

cncp

Men

cn->i

PvD

IV) 04

OJM

->4cr

M 04

MM
enrv)

vDM

MM
04 tn

04^1

ss

GOOD ZD TJ 3 3 "0 
O) CT (/) O CD X k? -0 O -VX
II II II II II II II II II II II

■D(/)-0nCD»3:3H2Z
r>xrxrnnocc232nHHr»H33 o-un3nDZ2>roo 
nrnpxn rnnZHZH XX
H lOWC^U

oj
h
 nonoonoo ^jhoo udojxxx 

3wio^nj»n i3m)Hn^t»u)n'D'n XXXO HhhZXO
o o> orr-nmx 
<c/xr” mmm nn 
non x hhomo
30 3 CD m-<-<OX>
nxnx —i xhhgo
2HZW > XXXH-H

-in -ho on >oo 
o o x HjxnnOHHHh
x XG0 300 o

O >> 3
cd cooX  xooooX —4 —I O
o on n-- >

< < o oo n n C3U n 
x x nox oo 

3 n CD CD oxo 
C/) O -<Xm

nxOh

-|M
>o
-13

O3

43



t>XX
X03o
7)

X03O

1ST 
PF.RI00 TEMPERATURE FORETASTING PEp

F0K|"i
 ANCE

nrsc
Tl Nxois
MP 
OO 
MM 
04 04 
-J>l

O
on :s f:
 1 *n /“■> n 1 r—jxoisjn
M*-»
00
03 03
01 CJ1
0404

 2m
>*ti:2f  ■■'n rvxoi\

3 c

 zo*n
 n:£F

 1 *n k. «iT)oi\

O 3

 zh
M-ri:s
 v jOT)or

OO

 zo^
F“n :§F

a viT)nN:zxr>

OO

C/1 
 «zm

t>n:3 ̂ 

MM
FF 
F -P
LPC"

 zo
Fn:sF

. __   . N’ooN

1970
1970

h 
m xm
xn:5g
—— >ZunN  

r\>\)
FF
ff

\> 0

 :zox
FTi:5S

.        'DnNr

rof\3
ff
LTLT
\>\>

H 
 zp xo

F>n3F n:sF
.     _     'onN'DnN

04 04 
0)03 OO 
irui FF
>4-J OO

X 
n 2m
X"n:?

_ .   ^'DnN

\5!\3 
X X

'*4 04

H
 son

Fn isfx
_'onN?

04 04 
MMXX 2

roro

FX
r\)04

03 04

0 0
0 0

OO

OO

OO

OO

OO

OO

!\3»\>

03 X
rv)04

-4 F

04 04

P0 04

0404

ro^i

ro.\> <\5(>4

FF 040 C3v0
rooi

X f\>

0104

X X

ff

03 03

M M

04 >4

MM

f\> \>

0.04

M M

FF

;j404

0404

>1-4

43 F

■>0.0
FF

J3 J3

FF
rO\)

04 04 0404

-»M FF

FF

>104

JILT

F F

ror\> 
03 01

oi ro

-P04
r\>M

^|M

O O

O O

OO

OO

OO

OO

OO

OO

POM

X^l

F "O 
0403

LPX

04 04 
FM

roro

F04 
>>1 43

~>l U1

pom 04 M 
ro 0^ 040

04 04 ->if

0404 
04 M

J1CJ1

F 04 
CJ1 X

XX

00
MM

1
00
rox

O O

O O

OO

OO

OO

OO

OO

OO

1 1
OO

04 M

1
OM

OCJ1

0 0
04 PO

1
OO

04 F

1 1
OO OM

OM MM

OO

M’Jl

1
OO

04 F

OIF
FX

FF
J3 03

0 0
0 0

00

00

00

00

00

0 0
fu»
FF

OIF
MX

OlOl
F O

FF
FF

OIF Ol Ol
(\5 X OIF

LPF
OOl

FF
OlOl

33 03
•>if
X F

33 03
>|M

roo>
0 0
0 0

00

00

00

c 0

00

CO

03 03 
^1^1
vOo

33 -4 
FX
M 04

03 03 
<04 "O
FO

F >1
M Ol

X 03

XF XF
MX f\MJl
F F F PC

FF 
-j f
F F

FF
FOI
ro 04

u-» t—ftoro
X F F-4

O O

O O

OO

OO

OO

OO

OO

OO

MM
OM

FF

MM
OF

MM

MM
FF

X 04

FM

r\504

I-*
>JX F04

LHF FF

•-•M
3 PO

x r\>
•\)F

FX

Hro

MM

OO

MM

04X

O O

O 0
OO

OO
0 0
OO

OO

00
MM

r\)M

M(\j

>>1 <J1
MM

FF

MPO

^>1^1

OO C M

ff F M

MO

ox
M»-»

MF

-4
ol

OO

ro m
OO

>-»r\)

O O

3 O

OO

03

OO

OO

OO

O 3
00
MM

OO

M M

OO

\3 M

OO

M.J4

OO OO

MO roro
OO

,\)M

OO

MM

—4
F

H-HH HHHHH
fo4pom ion<nz
11 11 11 11 11 11 11 11 11 11

□ 31T11TZG

mR  nnnnnncE H^OQl»Xl»ZA ^zznzzocT 1 1 1 n n nE n>>2T>I>X R m m cn c/> cd r” -4 m cd  <JlO OOO (75GOO HOriHoo'n th nex^i— a jscxxccnn UH>3JHHO  nriHonniix o < n  1 >n nrono5 -I0*T|3^03>exon 1 xgo D ^nxzinn E non—< ooco G

i>o c> R nc^j> oxco E

x-«c/>< -1 E

x nno S

on xenn 
xxn 00 x xxonx oox<xo 
r-xon<x 
> xxn<7)5" a 7)Xnn  H« 
002 t»

X

< > Xn HH
X r-r» Mn Hn -<
D
7)10

44



APK 
1900 

SFP 1980 
2M0 PERIOD TEMPERATURE FORECASTING PERFORMANCE

-hizcdti 
■OOMTI 

73
J> X SI o O rnT>-1 > n n n C
«—< o >> 00 77 (7)—1o 00 -4 T H—iZOX «zm zon i?m ZO X Zh 77 on ip 7on77o n:zo>n;soo-n:3o*-«-n:§cDn:so:E>n sa -n:z;o;c-n _soD-n:5 0j>n7;a>-n_£o;3“n:?03-n:sej>;23

O.Njr“TJ O (SI TJ^*NlO TONI 730 IM"0 ONI ^TJnrvi-3 0 Ml DnN^ONZ’DON'DONZ

oo

CXO4
-i -4

o o
CD CP
one"
*J v o o oo o o o o

MMCDO
-r^
enai

-»►-»
XX
-4->l
OO

mm
pp

CTO
MM

mm

OO
CHCT
'U\)

MM
0 03
crcn
*4 *4

CX1X
oo
eXCX
-OX

MM
XX
-4-*4
CXCX

CP CP
M M
XX
M M

CXCX

MO

CXCX

o M

oo

oo

oo

oo

o o oo

o o oo

ex ex

ex a:

ex ex

m ro

CXP

-4 ex

ex ex

p o

ro ex

-40

MM

OX

ex ex

ex~4

ex ex

o M
-4

n

PP

03 03

CX CP

4) -0

MM MM

X'X

p-p

X X

ex ex

-*M

pp

X X

ex ex

-i^i

OO

MM

P P

a 33

ex ex

p p

ex ex

M*-»

ener

ex ex

pp

rxex
-i
<

04 ro 
0*0

-4 03

MM
Cx-4

p-» m

oo

oo

oo

oo

o o oo

o o oo

ex ro 
rv>ro

Men

MM
S'ex

OOP

PCX
OO

MO

mm

X CT

PX

M 1
mct

cnoo

M
Pen

xo

ex ex 
xo

oo

CXM
o ex

PX
—4
O

1 1
OO oo

MX -PM

oo oo

oo oo

o o oo

o o oo

1 1 1 1
OM OO

CXM exx

1 1
oo oo

ex-4 —J ex

• i
OM oo

CxCX (JIM

i
oo o o

ocn OP
—4
<T>

aim cn p

wn CX-J

oo oo

o o oo

o o oo

oo oo

enen oen

OO OO

cnai cncn

MP exo

cjio enp

3>M Men
Pen pp

O M 30 M
—4
72

33 -J 33 3)
roui enro

33 cn X -4

oo oo

oo oo

oo oo

oo oo

33^1 33 33 
MCP CJ1M

OP PP

-4-4 33^1
-40 M03

040 MP

3> —J 33 33
33 33 X O

PM Men

3>—4 3)30 
M-4 -4 M

x er M X
—< 
M

mm M*-»
PO ro cn

—4 03 OX

oo oo

oo oo

o o oo

o o oo

Mf\) -* M
ctim ex on

MCX M P

*-*M '-•M
x cn OX

Mo cn33

M
X 33 XM

XO 03 M

MM -* M
enx m en

exM OX

-1
M

MCX U*M

MCX roex

oo oo

oo oo

o o oo

o o oo

ex ex M M

OO CXM

exp MM

mcx 003

MM OM

M33 CD CX

MM o M

PX X o

H
ex

OO oo

P 43 CXM

oo oo

oo oo

oo oo

o o oo

OO OO

OCX M M

OO oo

p^i PM

OO OO

O P MM

oo o o

CXP exM

-4

hhhh non<n “7
II II II II ii n ii ii it ii

O “?-^T3-a;7! 7£nn Tnnc^MO\oO>T>X1>> -?n azzniiz'j
> • i i n n nH O ^ D» “I I» 777 H m (.JU/) iT r —4 33 3D 
~ CTO C/jCT C/1G0C

nonwooTiH »“0*— 73 «— f"x ^(TTJTscrcr-n> THtXHHO
mnHonnx 
x n< n 

►* >ti mroxioO’ H07‘i^0>
exon i xcn o xnxzinn

n nom-nooc/)
o >o c>
x nc/)^>oxco
n x—ic/3 c -i 
n x nno
c/5 on xnn

xxn cox 
xxonx 

no x<xo 
f-xon<x 
> xxnC/)5C TJ
ooe h 
nn << w? P

x
•>xnx

Dy>

45



APR 1900 SEP i960 
SRD PERIOD TEMPERATURE FORECmSTIUG PERFORMANCE

2 co> "V > s: o o n
-* > i- n n c: >
m o > C/5 2 —« CO
O M C/3 -H —4 I -4

2m 202 2M 2o*T| 2*-* 20^ 2M 2oH 2m 2070 2M 2oR 2M ^on
ti 3 cj>-n s ^ “n 2 cd-n ^ o'*-•-n 2 a)-n ^ ^ >-n 3 O) ti 3 cn ^3 "n 2 03 *ti 3 <m> "n 3 os "n 3 ^ 33 "n 3 ex? ~n 3 o> x xoNiXOfsir--oofsjxofNjo"onrvj-oorsi2xorsi-ooisi2XO{MXOfMi—ooiM“oorsj2“oor\i-oorsi2

MM 
oo
MM
04 04
U1U1

MM
OO
0)00
U1U1
0404 OO oo oo oo

MM MM
v£)vD03 03

PP •>1^1
cn cn OO

IXIX
pp
CD CD
fXfX

rxrx
CD CD
men
IXIX

IXIX
CD 03
mm
CD CD

0404
OO
PP
OO

IXIX
vOvD
->l^l
IXIX

0404
MM
OvD
MM

2

04 04
ixm

04P
cr ro

OO

OO

oo
oo

oo
oo

oo
oo

0404 04 P
04-P >IP

04 04
~>|03

pp
M(D

1X04
-jro

04 P
OO

0404
04 J'

04 P
(DO

-1
n

0404
vDvO

pp

03 03

MM

04 04

MM

MM

0404
MM

pp
0404

0404 PP
->l^l sOvO

PP
0303

CD CD
rxrx

0404
OO

0404
PP

PP
IX IX

mm

04 04 -i
c

MM
^lO

OO

ruM
CWX

vDCD

OO

OO

OO

OO

oo
OO

oo
oo

M ro
IX'si 04 CD

rxrx 03 03

IXIX
04 M

CD 04

04IX
04 CD

OP

M 1
OP

<D">4

1
MM
M03

OO

IX M
rxm
IX CD

04IX
04 m
ixm —i

n

1
OO

MO

1 1
OM

Mf\>

OO

OO

OO

OO

oo
oo

oo
oo

1 1 1 1
OM orx
(DM mix

oo
M 04

1
OO

OCD

1
OO

OM

1
OM

Mm

OO

Mm

i
OO

M~nI
H
<71

mm

cdix

men

04-P

OO

OO

OO

oo
oo
oo

oc
oo

(D cn ctcd

P 04 (DM

UKJI

VOM

mm

04P

mm

OIX

CDCJl

Mm

mm

IXIX

pm

CDO
-1
3

CD^i
IX vD

^IO

030

mp

OO

OO

OO

OO

oo
oo

oo
oo

03 03 -JCD
l\JO CD^I

040 vocn

~>IP

VD 03

->4CD
Mm

PvD

CD 03
CD IX

OP

CD-g
mrx

vom

CD ^4
MCD

CD CD

CD 04

04 vD
-1

MM
U1CD
PvD

mix
^4-P

->4fX

oo
oo

OO

oo
oo
oo

oo
oo

MM M |\3mu GXD

03 04 ^4 CD

MIX
vOIX

IX CD

rxrx
04 ~>l

">104

MM
o cr<
03 CD

MIX
M 04

PIX

MM
CDvD

PIX

MIX
CD M

rxrx

-4
IX

MM

O'03

04-P

rxeD

oo
oo

oo
oo

oo
oo

oo
oo

MM 04P

CDP vDvD

IXIX

PIX

PCD

040

MM

OCD

1X04

M03

MM

PvD

IX P

vDIX

-H
04

OO

-P04

oo
CD CD

oo
oo

oo
oo

oo
oo

oo
oo

oo oo
04 04 envo

OO

tnp

OO

CD vD

OO

04IX

OO

CDCJl

OO

P 04

oo
CD^I

-4
P

,,,, HHHHH
pojjxm 3CDn<m2

ii ii ii ii n ii ii ii ii n
033X332

gim nnnrnnc
X3M^OQJ>J>X3»3
m X22O220D
> i i i n m m
-i m>>2>x>x
n mmcji c/30Jr” •
xcno 00 CD 

hojc
00 COO

j

HonHouTi
-i nrc33jrr
X XL.XXCC.X
> 3HDXHHO
2 xnMonmx 

m r>< n
M xx mroxn
CJ1 >OX3-PO>

-Hxon i xoo
o cnx2xn-n
CD
n xon-iooco

m>o o
X CO>OXGO
r1 m-ic/ic -i
GO
m x nno

xn XCDFI 
oxn cox 
xxxomx

ox<xo
oxom<x Ar~ xxnW  DS H TS E V VE N AS R

“H 

 

M
< >CD
m m
x r~
O i-l
n h

m 
o

-<
GO

M
O

46



OCT 1980 MAR 
1981 

1ST PERIOD PRECIPITATION FORECASTING PERFORMANCE
> ~o x> coonh f" n n c i>»-« n j> co 2 h c/)
O h (/) H H I ^

2p 202 2 M 2 on 2M 2 OPR 2H 2 on 2P 20» 2M 2 on 2M 2on'Ti3x*,n3xt»“n3X'n3XMTi3XTi3X>“n3x"n3x;o’n3X"n3xi»n3X“n3xa3“n3XTi3xa)•or>fM~ooi>j/—ooisi"onrsjo'DorNjT)Ofsi2'oofM TJorsj2"oofsmnrsir“~oorsiTJONi2TJorM~o ofsi2

MM MM MM fOfO MM oo 
4 4 43-P

CMC** oo oo oo OO CO

rorv 
roro 4: 43 xx 

rv>f\)
mm
MMpopo

poro 
0303 XX xx 

roro 
XX 4343men

mm ww4343 43434343 men mm 0303
mo- mm mm mm 

mm mm roro mm

MM MM
03 03 03 03 MM MM XX CO 00 00 00 00

mmroromm
mmrorororo

43 43MM
XX

43 43
MM
43 43

44 43 43
MM MM
MM mm

XXmmvox
XXXX
MM

TJ

vOX03 03 XX O X
X4 43 cr

00 00
00 CO

00 OC
00 00

vDX 
O vC

mx

XXMM

Mro
XXOC
43 M

XX

OO
XX

XX XXMM ixm

43 M 00
XXox-
43 04

XXMX

43 43

T>
O

mm mm
X4 X4

mm 4X

00 00
00 00

00 00
0 0 00

U143 m43roM XX
xm xm

mmmm1X43 44

moXX

m-p  OX mmix ro
MX XM

XX-PM

MO

xm
mx
MX

3
"0

MM MM
OMoro
mcrxro

00 00
00 00

00 00
00 00

M
xo XX

MIX MX

M M
XfO XM

43m mro

M
MO

X4

M
MO
xm

MM
xm
mx

MM
mm
xro

3

MM MM
mmmmXX 00

XX mm

00 00 00 00 MMMM mm43 43mm XXXX mm

MMMM 43 43 4343
43 43 00mm XX

MM
mm
XXXX

MM
MM
XX43 43

roro00
vDvO
MM

MM
vOvC

XXXX
"0
n

00 0mm  0XMmx xroMX XX
0 0 0 0 00 00 00 00XM XXxm pox

MMm-p
00 00MM XXOO XXXX mm

00 00XX mxXPOmxmro mx
00 00XX XXX -P xroenM ro ro

X

MM MM

mm rorororo XXXX 10 ro

OO OO 00 OO MM MM
MMroro43 43 MMmm MM

MM MM
MMroroMM XXMM roro

MM MM
MM OO
XX MM-p-p XX

MM MM

XX commm X XMM XX
Xo

434: 4343
mro -pro

OM xm
00 00
00 00

00 00
00 00

43 .p -p 43 
-PM Mm

mo om

4343 43-p 
m ro mro

xo MO

43 43 43 43 
-pro mM

x 43 MX

-P43 434:
Mro mro

XX xo V)

MM MMroro MMroro MM0 a mcr

00 00 00 00

.1109
.1109

MM00MMMM
MM MMMM MMmm OOenu: MM

.1113
.1113

MM0000XX
MM MMmm 44roro XX44 OO

X
CO

mm 43moxXM
m-P xo

00 00
00 00

00 00
00 00

mm 43mMm rox
mx 43 x

mmMM mmXX
XX XM

4 m 4mMX MM
mM XX

mm mmXM XM
MX XM

COCO

COX X X23X (/> if (s> r*x n2 x o xn
si is 1: 11 11 11 11 11 ti 11 ts
T3 7)TJOCJ^:<jSH2Zn > x rxnnnocc 335nwHr»H33 otin:<n>2z>3)CJmrnj>^H rnn2H2H t~*T)T) xxH HOWCiOJ'Dx ronoonoo 
mxkqj jjxxm 

c> X X J> X-» o x n x m n xuj x n ~o~n XXXO nww2XO 
o oj> nrrnnx 
<y<r *—«•—1 on non 'dhhoho
3033) *-»-<-<OX>
nxnx —4 xmc/j
zhzh

-:n noon>7) x MXXO-I
0 0 onnMMX XX 200 O0 >j» 2X xo XXX

X XM-H O0 on n- - J>< c 0 Xn n C2X nX X nox X2 nX X oxoCO 0 -COM
nx
OhHH-H
XJ>

>0M2
O2

47



CCT 
1980 HAP 

1961 
Pt'.O PERIOD PREC

 IP
 ITATI0N FORECASTING PERFORMANCE

3 00
J> ■o > s: o O m
-1 > i“ n m C j>
M o t> CO 2 -1 GO
O M GO H -H X ■H

302 ZM zo-n 2m 20^ 2M 2orn 2M 2033 2M 2on 2m 2on"n ^ c» "n 3 <r j> "n 3 cx>-n 3 O'»h-n 2 O) “ti 3: cm>-n 3 cx> ”n ^ on x ti 3: a> ti 3 (m> ti 3 O) "n 3 o> ^3 “n 3: cP "n 3; “o 
TJOISJTJDISJ!—0r>fM3)OMO3DO|S4 3JC>N23DOrNl3DOrS4 23DC>rsJ3DOMr“3DC>rsi33Of\l233Or>J33OrM2

SS

MM MM
MM rv) ro roro r\3 rv> rv>ro cm cm 0104 0404 0404
aim oo PP 04 04 n

.1511
fV5f\> 04 04 03 C3 v£)vO ww OO

MM roro oo OO PP pp -J-J aiai 0303 roro
.1511

MM vXJvO OO OO OO OO ON ON a>cr aiai ruro 0303 aiai (JN ON

.1096
MM MM

vO vO 04 O 04 04 7NJN 0N0>
.1096

^l->l -p-p -p-pMM MM MM vO vO OMJN MM 03 03 3304 04 OO ro040i\54 vOvU 0404 CP 03 vOvOoo oo oo roro

.1126
03 03 03 03 a>03 03 03 v00> CDOD vOvO 0303 0303 0303

.1126
CD-J 03 CP 03 vD-4 OvO CD 03 OO V003 -P04 -PCMoo oo oo oo 33o

388
0103 Ol\) vflOl rovo 04-P OO vOvOoo oo oo oo ruro \0^4 >0-4

388

338
.1117

338
.1117

-p-p ai-p-P 04 -P 04 P 04 -P 04 P 04 04 04 -P 04 ai-PvX)o V003>4© oo oo oo oo (T'vO 04(P vD(T* oicp-P 04 04 04 004 *s-g
-pro l\5M OMotr r\xr oo oo oo oo -4P ON 03 vD-4 ^103 03-P

MM MM MM MM MM
MM OO OO OO OO OO OO vOvO vOvO vOvD 03 vO •nIO) cn -P 3

M 04 (P04 OO OO OO OO M 04 MIV) 004 -404 a>a\ cprv5 ->ip

MM MM OO OO OO OO MM MM MM MM MM MM r\3i\> wrv>-P-P -P-P -P-P 0404 pp MM 04 04 OO 3Daim oovOvO v0 vD MM (T*r 04 04 0303 PP ncr<r ooOO -P-P p-p 0303 MM OO uiuiroro o>a> rorv>
.1222
.1222

OO OO OO OO OO OO OO OO OO OO OO OO MM MM
CD CD 03 vO ->103 030) ->403 0303 -4-4 ->403 OM OM CJ
04 sD -4 CM 03 04 rovo P 04 no CD 0401 OlfV) Olp CT'M
MP OM 03 01 vDM 004 04 01 PO 0104 rovo OO

MM MM OO OO OO OO MM MM MM MM MM MM MM MM
l\3f\) 04 04 MM r\> ro MM f\> ro OO MM 0N(J\ <r*o> a
OlCJl l\#\3 ->4->J pp OlOl M M >4^4 OMJN OO row o
ON ON OO -4-4 pp CDOD PP ->4->l 0404 vOvOoo

04 fO 04 ro roo4 04 04 04 ro roro roro cm l\)fOP 03 PvO PvO 04 CD PCD rooN PO OlvroO 0103 PMoo oo oo oo
03 V0 C/5MOl oio PP ->JM 003 PfO 0104 V0V0oo oo oo oo rop

MM MM MM OM MMoo ooMfO oo oo OM 4)M PPoo CDCTO ->l CM -44) VOM VflP coPCM 0303 PCM P(Tcrvcr

rv>rv> f\;rv> cMro CMfNJi\>ro roro i\>ro iv> ro roro rorv>03 04 03 04 OO (Tl\5 Mro CT'M 0>p MP 4) CM vUtT>oo oo oo oio
O' 04 03 vX> OO 4)01 03 rv> vDP M4)oo oo oo 04 0> rocr' CT'M vOCT

C/JCD OD TJ33D 
c/)cocooa>"n2TJo “O'n
ii ii ii ii ii ii ii ii ii n ii

■DWD003^)3 3IH2Z
n>xr^rrnocc
x)3nHMr»H33 
n-Dn3n>22>0303 
nrn>3H rnn
2H2H M-Q-0 3^3
-I HOW<XX-D

cd rnnoonoo
h^JhOO CDJJ^JTITI 
3h^Q33'D»D 
-a pto mDCDODOO  n ^3tu aum-0T] HwhZXO 
o o> or-r-in^D 
non
<c/)<i~ 

3D
*-«mm

 HHD
 

h
nn

D
30303 *-»-<-<0 3D>

H 33HC/5rixnx i>-nn33-i-i2n2M-4 -in HOon>w
33 WX330H

o o onnHH
n nco 2 0 0 O

J>J> 2o03 03 0 ncoco3) 33-4-1 n
o on m- * j>

o 00< <n n C2D n
33 33 no 3) co

2 n
03 03 OHO

-<33C/5 O m
nu
Oh
M-«
3D J>
M-4
Hh
>o
-12
M
o
2

48



OCT 
1980 

MAR 
1981 

3RD PERIOD PRECIPITATION FORECASTING PERFORMANCE

oon o"0 si n C> >00 00o 00o *~t
zh zoz 2m zoti zh 2ox 2m 2on zm zox 2m zon 2h zor xiscpxiscr j>x sox is 0'»-«x:s cx-ti is ctj>x:3 cr “niscrxx is irxncr> xs cox is crxx is 03X.J0'X 

Tiorsj tjom i—oonu xNioxorsi xr>M2xo,\jxr>f\i2xoroxo'Mr’xor\ixof\»2Xoi\jxorsi2

HH
M M
(Ji C/l
35 05
M M

MM
MM
(JILT.
crcr
men OO oo oo oo

fOfO roro
fOlO roro
MM MM
crer vOnO

roro
05 OD
crcr
loro

rorj
03 33
•oro
33 33

G'J C-
CMC*

CMCM
CMCM
roro
CMCM

CMCM
MM
oo
cr cr

CMCM
MM
vOnD
mm

MM
3>00
MM
MM

MM
-4-4
MM
CM CM o o oo oo oo

CM CM CM CM
CM CM OO
mm -4^1

CM CM
vX)vI3
05 35

CM CM
-J^l
cr^

-P-P
erer
mm

CM CM
03 03
crcr

CT71
MM
CMCM

crcr
-p-p
-p -p

◦5 0^
0'U.

GW iT

05 05
-4-4

G5M

oo oo

oo oo

oo

oo

oo

oo

0D0D 0305
O'-4 UUVG

roo CMO

0305
cp-x

roo'

a>o>
03 03

(J'-p

05 03
^4-4

03 CM

03 05
vDvjj

cr^M

0303
CMO

OJD

0503
-pro

corn

Xo

CM CM
vG LM

M-4

•PCM
ewer
Mro

oo oo

oo oo

oo

oo

oo

oo

CM CM -PCM
com ro'j

vGvD M-4

CMfO
JlvO

vDO

cwro

rovo

CMCM
roM

-p-p

CMCM
CMO

MvO

-PCM
cr-sj

mew

m-P
rocM

vO-P

3X

MM
M fO

MM

MM
MM

M -P

oo oo

oo oo

oo

oo

oo

oo

MM MM
OM oo

05 cr MO

M
vOO

>IO

vOvi)

-si CM

M
050

-P-P

M
030

-P CM

MM
crcr
CPUl

MM
erm

mcx>

M M
CTU1
O'er
45-P

MM
-P-P
CP CP
MM

oo oo oo oo MM MM
mm CM CM
MM croc
roro -p-p

MM
CM CM
vOvO
MM

MM
CM CM
CM CM
OO

MM
CMCM
cr tr
vOvD

MM
MM
crcr
roro

MM
vOvD
-4^1
•P-P

roro
oo
MM
O'O'

X
X

o M
vD O
05 -P
ewer

OO
OdvG
vDCJi
M-P

oo oo oo oo oo oo
v£\0 0305
-p^l rocw
050 O'-4

OO
03 V0
voer
O'M

oo
CDvO
CMO
1005

OO
vOvD
oro
O -P

OO
-s| 05
vOfO
X05

MM MM
MCM oro
-s|M 030
05 M CM 03

03

MM
cm cm
oo
-4-4

MM
roro
-p-p
cncn

oo oo oo oo MM MM
roro MM
mm mmmm ^1^1

MM
MM
vM
OO

MM
MM
CMCM
mm

MM
MM
vXXO
MM

MM
OO
crcr
-P-P

MM MM
mm mm
0305 v0 v0
MM CMCM

Xo

roio
-PO

ODO

roro
05 CM

cn-p
oo

oo

oo

oo

oo

oo

oo

oo
roro roro
-pro 05 ->l

m^i O'-4
iom
-Pv0

-s| CM

roro
cro

>IO

roio
-pro

-p-p
roro
-pro

vX3ro
IOM cm ro
cn-si IO-P

mo o ro
GO

MM
roro
OOCMCM

MM
MMmm
MM

oo oo oo oo MM MM
MM OO

mmCM CM 0505ercD
MM
OO
vX)vX>

er <r
MM
OO
-P-P0303

MM
MM
MMCMCM

OOv£vO05 03
OO

MM MM-P-P -p-p-P-P 0305
crcr CMCM

03in

MM 
03 CM

CMM

roM
IO-sJ

CTM

OO OO

OO OO

OO oo
oo oo

MM roro
O'45 MO

-403 v0\0

MM03 ro
CM-P

roM
O CM

cr-P

MM
v0-sj

roo

MM
asm
mm

M IOM
03 VO ^ICD

O'CM o m inin

0000 00 XSSX
wwwnoD'nzxnx'n

ii ii ii it ii n ii ii ii ii ii
X 0013 O (JD X J£ < -I 2 2
nt xr xrrmccc
X3imMMr»HjS3
o x o is n i> 2 2 j> oo co 
nrnpxH rnn
ZHZH •—* "0 *T3 XX 
H -IOW<JX‘D

jo r~ on z> o m o o 
hxmoo jdujxxx
■lSM_j;C>XX2>J>C> 
T3rnjHnxa3wm)-n 
xxxo hhhzxo 
o □> nrrnnx 
coocr~ ►—* ►—< ►—« on 
non tihhoho 
^0300 h-<-<013>
nxnx h xt-too 
znzw

HH noon>w
X ►hXXO-I

o o o nn -h*~«9 xcn 200 O o >> 2 03 030 xgoc/>
X X —(-H o

o on n- - 
< < o GOJ>n n CZD nx x nox GO

2 n
CD OD 0X000 o

nx
Oh

-IHH>o-12

49



0CT 
I 950 /M9 

i
 931 

1ST PERIOD 
TEMPERATURE 

FORECASTING PERFORMANCE

2 CO> 3 > s: o O m
-1 > r~ m Cm >
M O > CO 2 -1 COO ►H CO —i -1 X H2 ZH 203 2M 20^ ZH zom zh 203 2M 20m zh 20m"n3a>'Ti3CM>-n3a)-n3 0>*-«'n2Cj)-n3U>t>”i^:ct>Tn_iJ0>^*ri3a>Ti^a\ j>~n^ 333_so>33_siD3:s:aN3 “OONnDONir”'ooisi'onrsir>'ur>fM uoNj2'i3r)f\jxoisi^T3oiM'Dr>'\j(“ 3r>i\i3r>rsj2 3oi\j“oofV4 2

mm 
roro 
0404 
enen 
mm 

mm
roro
QNJN 
PP 
enen oo oo oo oo

fOlO
pp
OO
'J1L0

roro
pp
LTOI
a cd

roro
03CB
vOvD
men

roro
v£>\0
vO 3
-P-P

0404
-P-P
On ON
roro

0404
enen
HP
OO

04 04
aim
03 CP
vOvO

0404
(Dcr-
03 03
men

04 P

0>O

04 -P

orro

OO

oo

oo

oo

oo

oo

oo

oo

04 04

PON

PO-P

•sOO

-p-p

M-P

04-P

ON-4

04-P

gn

04 -P

?OJO

p-p

oo

0404

PvO

men

(JN O

JNON

MM

roio

ON ON

MM

-p-p

-p-p

ON ON

-p-p

-p-p

-p -p

roro

-p-p

03 03

ON ON

0404

■>4 -4

PP

men

-p-p

UlwJl

^i-g

ONJN

04 04

ONJN

vOvO

04 ro 
M~g

PP

-P 04 
0N|\>

>JO

oo

OO

oo

oo

oo

oo

oo

oo

MM 
33 PO

^CJN

04M
OJI

O ON

0404
-PO

■>IU1

cno4
ro^i

M P

0410 
M 04

OON

-pro 
-P en

roo3

04 04 
ON O'

03 3

enp
M04

M-g

OO

03 M

1 •
oro

04 M

OO

oo

oo

oo

oo

oo

oo

oo

1
oo

ro<»

1 1
oro

MO

oo

030

1 1
oro

rop

oo

®M

1 1
oro

M-P

i i 
MO OM

Men -g-g CD

men

CD Ol

-p-p

0403

oo

oo

oo

oo

oo

oo

oo

oo

CJN0-

CJN-P

-pen

03 ro
men
^IfO

-pen

04 ro
cncn
cn-P

-p-p

ONvO

ppentn
040 004

•g*g
O'04

ON 03

a>^i
roo

MvO

oo

oo

oo

oo

oo

oo

oo

oo

03-4 
0 02

vfltn

03^1
CP 04

ro-P

~g^l ~>I0N
040 03 43

(MV) PvO

-gro

043

CD-4 
040

-pm

-g-g co-g
MPenp

>ia> ON ON

MfO
v£M

OP

mjo
CJ1P

03 M

oo

oo

oo

oo

oo

oo

oo

oo

MM
JN-4

IOP

MfO
04 ro

•P04

roro m ro 
004 vD-g

vOP roe©

MfO
\00

cncD

Mro
-Pen

ON 04

Mro Mro
VOM CJ1M

oo -404

0404

04 vO

MP

03 04

oo

oo

oo

oo

oo

oo

oo

oo

ro 04
-PM

M04

04 VO

-Pen MON

0404 vO 04

fO-P

gp

MOJ

ON^I

C>4 04 roe>4

vO 04 ro-g

MM

OO

oo

-P0>

oo

oo

oo

oo

oo

oo

oo

oo

OM

(JIO

OO

M-P

MM OM

roM cno

oo

CD 03

oo

-pen

MO oo

UlvO pen

P04t0M 3on<nz
ii ii ii ii n ii ii it n ti
om nnnrrnmc
7)P^OQ»7J»3 

n 3220220)> i i i n n m■HnMH-LTiC^JJI- HUJCU 
3010 CO CD COtOO

HomHoom
mr-CD3r-f-

X 3CST3CCT1
>
2 3m»-4omm3

m oc m
M 33 31030
U1 >033-P0>

-H30m 1 3 CO
o CH3ZimHm 3om-iooco
CD m>o c>
3 GO >03 CO
m rn-ncoc —i
m 3 HHO
CO 3m 3Com

03P1 GO 3 
3330P13 

O 3 < 3 O 
030n<3
r 33m 
COXj>j:  -1 o
com2 <<m  >CO 3

< >
00

m H4X 1“o Mm -1-<maCO

50



OCT 
1980 MAR 

1961 
2ND PERIOD TEMPERATURE FORECASTING PERFORMANCE

2 CO
T) 3> 51 o o rnJ>•H D* r m rn c >

►H O > CO -1 CO2o *-4 CO —4 X H-i202 2M ZO'H ZH 2M 2on 2 0* 2on zh zomzh 20*3 ZH“n 3 a>-n ^ >-rj 3 <3>-ti 2 o> -n 2 o>-n 3 (M>-n 2 cx>-n 3 ^ ^3-n ^ cx> 3 (M>-n 2 cx) ti ^ o'ti ^ cd-n 3 o> TDOfM-onisn—oofsj“ooMrvoorsi-ooNi2:i3orM-oofsi2T)nrsiT>ONir""T30Nn30fsi2-ooisi-DONi2
MM HP
roro roro roio roro roro IV) IV) 04 CM CMCn 04 04 0404
HH CD CD 04 04 pp CD CD ^>4) pp (Jioi enen CD CD
03 CD roro CD CD enen enen V0 4) MM OO pp CD CD
enen 0303 oo oo oo oo CD CD enen pp o o CD CD no rv) enen MM

04 P p p oo oo c c o c 0404 04P pp pp 04 P 04 P pp pp
\0P Men oo oo oo oo P vD >|H 04 CD PCD -4-4 eDCD Mro 04 en rn

*dcd OIJI MM •\)i\) pp pp pp pp -4 -4 tD CD aioi oiui -4 -4 CD CD

iv>rv> as cd pp CD CD men CD CD a>a> roro pp 04 04 -4-4 pp oo 0404

ch ro iom roM M P 04 roro 04 M (V)M pp 04 (V)
CD CD CD 03 oo oo oo oo -4(D roo fOCn vD 04 04-4 CD 04 MO IV) CD

v0O4 ooro oo oo oo oo CDvO 04 CD CD o MO vDP 04 04 -40 CD CD

1 1 i 1 1 1 1 1 1 1 I 1 1 I 1
OH* OH oo oo oo oo oo OM OM MM oro OM MM MM

VOUI v£f\> oo oo oo oo 04 vD 04IV) CD-4 rop CD 04 (DM (DM MM

enen enen oo oo oo oo enen CD CD enen (D er enen enen pp enen
004 (Jl^l oo oo oo oo M —4 -JvO Men Ovfl O CD MCD CD CD Mp

-4 CD -4 CD -4-4 -4-4 -4 CD CD CD -4 CD -4 CD -4-4 -4 CD
-PCD 04^1 oo oo oo oo vOP CDfV) 004 CD P (DP en-4 04M IV) CD
v0O4 Pv0 oo oo oo oo CD 04 IV) CD -4 CD (DP -4v0 roro 04P roM

ruiv> roio Mro M|\> roro IV) IV) M IV) roro IV) IV) roroo m H* CJ1 oo o o oo o o nH —4M 04 (D P -4 vO CD Men M 04 MCD
pp PM oo oo oo oo 04P VD04 MO CD P PM roo pp PO

pen pen oo oo oo oo roc>4 04 P (n-4 U1CD 04 en roeD pp pp

OP oen oo oo oo oo CD-4 ro—4 POI pp l\) vX) 4H 04 en -J(D

oo MM oo oo oo oo oo OM OM MM OM OM MO MM

^IvO roen oo oo oo oo 04 CD -404 -4M PCD CD M 03-4 O CD -4M

poIivJm 3on<nz

ii n ii it ii ii it ii ii it

QH mnnnnnc
20 M g\ O CD > D* *3 > J> 3
n ^zznzzo

i » in m mH m »z»^rnMH-*uuoujr" -iu,ce
-oeno COO vOOO 

nonHQon
H nrm^rrX xjcxi'ucc-n1>
2 T3nHonm» 

M rn r>< xn mronrnoUl j>o-n:s-P02> -ixion i *3inO cn^zinnn xon-Honco
CD n>o oX COD>OXCO
rn n-HCO< -H
m x) nno
CO xn xjcun 

ox>m coxi 
xxxonx

OXXXO

r
ox)om<x3 
 xjxjn > £ oS H TS E V vE N aS  riT aV b iE i) -*S 1O »-»m -i
m -<
oCO
M
o

51



ocr i960 
MAR 1961 

3RD 
PERIOD 

TEMPERATURE FORECASTING PERFORMANCE

> "o i> s: o o n
-» > r- n m c j>
•-* o > c/) 2 h coo IH CO H *H I «Hzoz 2H Zo*n 2M 203; 2M 2on 2H 207) 2H 2on ZH zon

jd n^o i> n 2 03-n:s o'M-nis a>-nx O'>-n :s 0311:20'3111:203 nxo'>n:so3Ti:sc'33 nzsojn ISC'33
13 O r\i - D o K1 r* “0 O f\l 33 D ISJ O "0 O M "0 O f\l 2 "0 O M U OIM 3 33 O fSJ 3) O fSJ r~ 33 O |\J 33 O l\4 2 -o n im 33 o M 2

MM 
roro 
mpo 
OIOI 
CT O' 

MM
roro
p p
jno 
oxr OO oo oo

mm
0404
OD 03
0404

mm
pp

rv>rv>
04 04

mm
CD 03
o'O'

>0 vD

roro
vflvfl
onoi
roro

04 04
pp
O* 04
->h>l

0404
PP
o'O'
roro

04 04
oiui
O'O'
->l^l

04 04
avcrv
0404
MM

-P-P

PvC

PU5

04 -P

OO

OO

oo

oo

oo

oo

~>o

oo

-p p

OP

POI

oro

POI

03 O

P0>

V0O

pp

04 vO

POI

OCD

p LT

O'O

pp

PO'
-1
n

jiai

oioi

O'O'

mm

MM

O'O'

MM

pp

-p-p

aiai

-p-p

0104

-p-p

M M

-pp?

03 00

J'JV

04 04

-4^4

p-p

OIOI

pp

OIOI

*g*g

O'O'

04 04 OO
H
<

MM
vx>ro

-goi

mm
vOM

a>\u

OO oo

oo oo

oo oo

oo oo

1
04 O'

POI

M 1
mao

MON

mm 04 M
040 P vO

O'M SP

M
OvO

~>icrv

M 1
03 M

VDOV

MM
OIO

>JM

04 04
O'04

-PvO
-1
n

i
oo

04 M

• i
Olv

vD-13

oo

oo

oo

oo

oo

oo

oo

oo

1 1
OH*

MM

1 1
om

POI

1
oo

P 04

1 1
004

voro

OO

04 Vi)

• 1
Op

PO

1
OO

P 04

1 1
MM

-PvO
-i
CD

aim

vOvD

OIC'

-PH*

c o oo

o o oo

oo

oo

oo

oo

O'O'

vO^J

O'O'

004

O'O'

04 m

OIO'

O'O)

moi OUT

PvO MOI

OIOI

O'O'

oioi

M 04
-1
3

o'o'
vOP

oro

^ioi
025

M-J

c o oo

o o oo

oo

oo

oo

oo

^JO'
-Pvj3

-pp

-go'
04 M

cno

O'O'
0104

moj

O'Ol
pp

PM

~P0' ^lOl
004 0404

pp 04M

O'O'
-PM

0 04

O'O'
vOOv

040
H

roro
-PON

04 vi)

roro
04'D

04 ON

o o oo

c o oo

oo

oo

oo

oo

mm
v004

QNUI

roro
0 03

O'VO

mm

O'O'

^104

MM
CJ'vD

O'O'

MM M04
P 03 M04

PO -4-p

MM
era

0401

MM
P O'

M 04

T2

cn^i

04 04

OM)

PM

CO oo

c o oo

oo

oo

oo

oo

POI

a'a>

P-P

vDO'

O'03

0404

M
>IM

003

M
P^J PO

04 M Men

Ch-g

OP

OKJv

POI

—4
04

MM

p^l

MM

04 O'

c o oo

o o oo

oo

oo

oo

oo

MM

M 04

MM

HP

MM

CDM

MP

OP

OM OM

vOP 00 0'

MM

^"P

MM

MM

-4
P

-H
po

—I4M—I—
m

I  H-HH3<rn<n2H 

ii ii ii ii n ii ii ii n n

om 03313332 rnrnnnc
DH0'O(T)»D»3
m>  i i • 3)2m 202n 200n
n-i *-»  i-* ui wm»2> © r~-i a3j>3 cd

)
3)0)0 G0G1 (/)C/>0

nanHOQ-n ■h mr a3 3r”r-X ^30^31300^1
>2  12DmHonn3 —4 J> 3)--4 —4 O3

n o< n 
m 33-n nMno
01 >o'n3-co>HvOOn I 3300o cnu2inH
n 33 on-hod oo
o m>n cj>
33 C/)>0 33C/3
n HHW< -H
n 33 
GO 33 n 

HHO
33 com

033m 0033
33 33 33 On 33 

033 <330 
0 33On <33 
1“ 33 33n
x>x: o
wnGOX  <<-I  
nz >
00 3)

>CD
nX
o
n
n
ooo

52



APR 
1981 

SEP 1981
1ST PERIOD PRECIPITATION FORECASTING PERFORMANCE

3 00
13 o m> > n on n c >-1 J> n

H-l O 00 2 -1 00
O »-H c/) -i -1 I -1203 2H ZOT1 2M 207; ZH 2 on 2m 207) ZH 2 on 2H 2om

“n s cp Ti ^ jup “n ^ (7^ *-• n j; a> Ti (M>-n 3 CD-n ^ nn ^ a> "n 3 <m> "n 3 cd *n 3 O'^3 "n: ? oa-n 3 cr x T) o ni *u o nj r~ "0 o rsi “0 n !sj o'o o i\j xi o rsi 313 o fsj “D r> (si 3 T3 o rsi-o o rsi i“ u o fsi-o o/vi 2TT) o Ni-o r> rg 2

ss
MM »-*m rv>ro /ux 04 01 04 04 0404 04 04 04 04 0404xx xxmm GH (j4 MM MM MM MM cncn pp -1-1 CPCP X
vOvD -4 —4 PP 04 04 MM cpcp men xx OO

782
xxCD 05 MM oo oo oo oo xx CD 03 -i-i rs>»v> vOvO -i-i oo PP

782
779
779

roro xx
XX XX XX CP<P mm mm

-I-I pp CD CD -i-i vOvfl vOvD vOvO X
LT-GT mm OO oo oo oo v0‘O 04 04 CP CP XX CD CP

511
511

CD0> 05CD CD CP vDQO CD 05 05 CD CD CD 05 0) CDOD 0505
enoi (JiOl OO oo oo oo v0vx> Ou) 04M m<p CPCP -P 04 -P-P 0401 Xr>
-PM -PM OO oo oo oo -P 04 M04 OsO HM XM -P-P 04X 4504

.1012
-P-P -P-P -P 04 -P 04 -P-P -P-P 0404 -P 04 Ul-P CJUJ1
IPX OD-P OO oo oo oo XCP CD 05 0104 (Pen 05 04 04 vO 0405 40 3

.1012
U

XX rn-i oo oo oo oo MX 04-4 (Pv0 GTX ■>104 CD 04 005 -4 CD

MM MM M M MM MM MM MM MM MM
-pen cncn OO oo oo oo OvO OvO ma> UUP 44 -I-I (P-l 0505 2

2
CPX -4v0 OO oo oo oo 04 *4 UlvO 040 XX vD CD M 04 (PM •P04

MM MM OO OO OO OO MM MM XX MM MM MM XX XX
0505 050 04 04 XX XX vOvO 44 -I-I oo MM X
OO XX 04 04 ^■4—J MM OO 0404 0404 vOv0 -4—4 X
(PCD XX MM MM vOvO XX XX OO -P-P OO

MM MM oo oo oo oo oo OO MM MM MM MM MM MM
OO OO 05 CD —J-4 MX OO OO OM OM MM CD
PCD MU) MM X-l vO CP XP OO V0O4 050 XP
Men vOP XCP CPXox PvO O-P P05 -IP O P

MM MM OO oo oo OO MM MM MM MM MM MM MM
P-P PP oo -1-4 CJ1CJ1 XX PP CP(P CP CP OD
PP PP UiCJl oo MM XX oo P P 05 0) O
MM PP 05 CD CP CP men mm oo o>cd XX

XX XX XX XX XX 04 04 MM XM 04 04 04 04 
-ICP vO-J OO oo oo oo 04 04 05 04 vOCP xo 05 05 M CD P04 04X C/3
—4M PO oo oo oo oo <3104 -IP 4)0 POD PM 05-| MO PO

MM MM OO OO OO OO OO OO MM MM MM MM MM MM
04 04 04 04 vOvO vOvO CPCP PP MM XX mm CP CP CD
CD CP CP CP V0M) men MM 04 04 PP vDvD -i-i OO C/3XX XX PP PP PP men CP CP XX XX 0505

XX XX MM XM XX XX MM MM 04X 04X
04 M rnx oo oo oo oo CDOD PCD U1M CD (P XX UIM OvO O CP

mo5 XCP oo oo oo oo mm p-l vOCP CPvD 05 P 04 vD vO—1 PvO

GOOD CD 13331)ooc/)c/)ox“nz.uou*n
n ii ii ii ii ii n n n ti ii

X 00HOLD ,033-133mpzr^r-rrocc)D2nHHr»H33 O X O 31 *n > 3 3 J> C30 CD 
mr-m;>73 —i rmm 2H2H h"0T) 7373-I -i CJ-Ji <7.7-13

jj ronuu.nooMU»-iOO U0CD73T1T1 2hh3<D73 13>J>0 x» n no i-h n 7373737)0 H cj a) n 13 tihh  Z^Oo op onn-irnT) cc/xr- hmh onnon X-H—IOhO
3030 h-< -<0 T32>
n7)n7) -H Xh^C/3
2n2n PXXXHH
-h -in -HO on>GO

7) hXXOH
o o onn-H*-i
ii mc/3 znn o

03 COOo >> 2
"noooo73 73M-I o

o on n-O  - 00>< <
nX  Xn czi n

mox oo203 03 0X 0n
) o

Y r I

0 e Pc Ii Tp Ai Tt  Ia Ot Nion

53



APR 
1931 

SEP 
1981 

2ND PERIOD PRECIPITATION FORECASTING PERFORMANCE
> X © t: o O n
-1 > r n n C >
H o © x H 00o M 00 —i -H X -1>2 ZM 20X 2M ZO)C ZH 2on 2m 20X 2M 2on zm 2on

x zs ©x is © > x 3 cp “n is © m ti js o> x ;s © j> x _s ©-n 3 © ^3 x 3 © x is ©j> ti is cd x is © x -n :s © x is © x
TJDfMTJD/MI—OOI\lXr>fMOXOr\iXOfSi2XOWXOfSJ2Xr>l\lXOI\ir”XOrMXOf\J2XOrNJXOrM2

MM 
WW
rv>rv>
MM
MM

MM
ww
CM cm
MM
vOvO OO OO OO OO 

WW
MM
OO
CD CD

ww
MM
-p-p
>4>l

CM CM
OO
-p-p
CM 04

CM CM
MM
MM
OO

0404 04 Ox
-P-P -P-P
cncn cncn

03 CD

CM CM
©©
OO
0404

CM CM
©©
OO
-p-p

ww
ww
MM 
vD >0

2257
2257

OO OO OO OO

ww 
©© 

© ©

297
297

582
582 ©©0303

OO

510
510aim

>l>l
roro

>i>j
v0v0
vDnO

770
770 X

CD03 
CM CM

CD CD

03 03
CM CM

©>D

OO

OO

OO

OO

OO

OO

OO

OO

CD CD 
v£v£

MO

0303 
>4 >4

-Pen

03 03 
CM CM

0103

03 03 
OO

>1©

CD03 0303
CM Cm cn©

>jen 04 W

03 CD 
MO

MvO

03 03
ww
0404

Xo

-P-P
MO

VOO

04 04 
v£>4

HH

OO

OO

OO

OO

OO

OO

OO

OO

04 CM 
HM

vO©

CMf\)
cnos
M 03

04 04 
->103

vUM

04 04
03 vO

>4-p

CMCM cm r\)

vocn
-p>4 w©

-P-P
03 "s|

OCM

-P-P
-H-P
04 ON

3X

MM
cncn

-P©

MM
-P-P

v*>©

OO

OO

OO

OO

OO

OO

OO

OO

M
O vX>

M W

M
OvD

->lf\>

MM
-pen

©-P

MM
ON CD

roo

MM MM
©© CM W

>IW vOO

MM
03 V0

-p-p

MM
>J>1

0> CD

MM
03O>
MM
>4>l

MM
03 03
04 04
roio

OO OO OO OO MM
ww
©©
roro

MM
0404
©03
0404

MM
vOvD
MM
04 04

rv> ro
MM
©©
©ON

MM MM
©ON -p-p
cncn >i>i

cncn cncn

»\>ro
ww
MM
©©

ww
MM
0404
>J>I

XX

MM
MM
roro
cn©

MM
MM
men
">104

OO OO OO OO OO
©©
o roM©

OO
vOvO
04-P
©©

MM
MM
©©

>40

MM
04 04
-PW
M>J

MM MM
MM OO
004 cnoi
vD-P ©©

MM
ww
>4>l
©o

MM
roro
rv>o4
©vD

X

MM 
-P-P 
04 04 
©©

MM
-P-P

©©OO

OO OO OO OO

00
01

*
00
0T MM

OO
vflvD
0404

MM
cncn
l\)N
row

MM

©©©©cncn

.1353
.1353

MM
WW
cncn
>I>1

MM
>4>l
OO

©©
MM

©©©©MM

X
o

Ml\) 
-PM

O©

row
OM

©O

OO

OO

OO

OO

OO

OO

OO

OO

M 
>4 >4

enw

MM 
-P 04

-P04

MW 
04 04

w©

ww
OM

-PW

MM MM
O© cn>4

enw ©©
MW WW
vDCH >1©

 04©© M in

,1359
,1356

,1380
,1380

OO OO OO OO OM
VDO
04M
>40

.1020
.1020

MM
-P©
-PW
WM

MM

©©OO

©©

.1178
.1178

MM 
WM 
-P 04
MW

.1592
.1592

MM
©cn 
OJ cn
©vfl

MM
>1©

O©

MM

©©
M-P

OO

OO

OO

OO

OO

OO

OO

OO

mm
-PM

cn©

©>l

04 M

MM
>4v0

>1©

MM
©>l

cn-P

M MM
O© ow
>1© WM

WW WW 
WW 04 W

ocn OM

(7)03 CD 1)2213 
C/)C/5(/)OXX2I XO XX

II II II II II II IIII II II II
■owunajs:n© xr^^nroc 
33nHHr»H33c  
n-DO3mJ>Z2J>C30D 
nrn>DH rrnn
ZHZH m-I HOWC^DXX 73X1

HJJHJ3 OOrn^oo CDC3JX)noo Ti“n 
^M3ecDX~CI> t»o

xjXXXOx n x *-» Hco cd  n  
hh

  n x xZ DO
o oj> nrrnn^) 
<c/3<r~ m hh on 
non uhhowd
3030) m-C-<O~0I>
nxnx h •—ico 
zn2H >Trn7MH 
-h -inX)  WX30DHHOon>w
o o onn-iw 
x tic/) 200 o 

o >> 2 
x cdo tiwwX XHH O
o on n- <• i>
< < © C/3
n n C2D n 
X) x nox co
03 X 0X0C/3 O -<XM

nxOm

XJ»
Ml-| 
Hh

>oHZ

54



APR 
1981 SEP 

1981 
3RD PERIOD PRECIPITATION FORECASTING PERFORMANCE

2 C/)
J> “0 > sc o o n
—1 r- m m cx> 3>
►H > GO 2 -H 00nO H-t 00 -1 —4 X -1

2 02 ZH 2o*n 2m 20?; 2m 2on 2m 20X3 2M 2on zh 20m"n 3 O'-n 2 ^ > "n 3 cj>-n 3 ch ►h-n 3 cx>-n 3 cm> "n 3 o> "n 3 ^ ti 3: oa-n s (M> ti 3! od-ti 3 ^ ti 3 oo “n 3 ^ ^3 
“OOMTJOMI—ooNi'onfsjoTjnrsi'oorsj3“oofsj-oorM2-ooisj*T3orsji—or>i\iDoiN2DOMi3r>rsj2

MM
fOfO v£v0
OO ON ONPP OO ooo o oo oo

roro
MM
oo
-4-4

roro
oo
-4-4
vDvO

0404
OO
0404
CDCD

CHCH
OO
MM
-l-l

CM CH
pp
mm
03 03

CHCH
0404
ON ON
-4-I

04 04
ON ON
oo
MM

0404
pp
vDvD
-l-l

rororv> r>ororo rorooo oo
vD 'sD roro oo oo oo oo

rorovD vO
oo

roroON ON
-4—4

ON ON
-l-l
pp

men
—4-4
CD CD

pp
vJDvD
roro

mm
ON ON
CHCH

-l-l
mm
04 04

-l-l
vDvO
pp

CD 03 CX* CD
rv>CN roro

WO P-4
oo oo
oo oo

oo
oo

oo
oo

CD CD

O'O'
CD D

CD CD
CD CD

CH-P

-J-l
CDvD

CDCH

03 03
MM

ro ch
03 03
PON

vDO

03 03
(004

sDM

CDCD
oo
OvO

-ICD
vDO

PO

13O

CHOI 04 04
-JCJN-pen

-P ch vDP

oo oo
oo oo

oo
oo

oo
oo

roro
CD on

cjicd

oi ro

P-i
ro-i

CHCH
ro on

O QN

CHCH
MM

ro on

roroCD-I

M CD

CHCH
pro

meD

pp
roro

vO ON

pp
ONm

0404

MM MM
P JN men

CD O CDvD

oo oo
oo oo

oo
oo

oo
oo

M
OsD

CHON

M
OvD

-PON

MM
UlvD

rocn

MM
Pen
men

MM
pp

0401

MM
ON ON

vom

MM
-4 03

vDvD

m ro
vDO

ONO

Ml-* MM
CD CD CD CD
MM -p-p
oo MM

oo oo oo oo MM
CH CH
-l-l
CJNCJN

MM
roro
CD CD
-p-p

roro
roro
MM
v£>vX>

MM
vDvD
MM
ON ON

MM
pp

roroCHCH

MM
ON O'
-l-l

roro
roro
oo
vDvD
MM

roro
roro
-l-l
MM

MM MM
rorororo-PM MM

004 040

oo oo oo oo MO
OvD
o(X>
oocn

OO
CD 03
ONvO
rooN

MM
pp
-404
ONen

MM
CHCH
MO
mm

MM
OO
vO -4

roo
MM
MM
M3 03
03 vO

MM
oi ro
rove
M —|

MM
04 04
P CH
-ICH

CD

MM
pp
p p
04 04

MM
pp
mm
oo

oo oo oo oo MM
oo
vD vD
oo

MM
oo
roro
MM

MM
-l-l
o o
MM

MM
mm
roro
MM

MM
roro
MM
vDvD

MM
0404
mm
pp

MM
CJNCJN
pp
-1-4

MM
-l-l
04 04
(DON

CD
n

MM
pm

ovO

MM
ON ON

PON

oo

oo

oo

oo

oo

oo

oo

oo

—IvD

chon

MM
enro

-iro

MM
CHU1

lOCJN

MM
04 P
0N|\>

MM
oro

men

MM
MfO

U1H

Mro
vflM

CD 04

roro
rocn

pro c/>

MM
04 04
mmvDvO

MM
CHCH
-l-l
oo

oo oo oo oo MM
oo
MM
oo

oo
vDvO
mm
ON O'

MM
ON ON
roro
MM

MM
pp
pp
mm

MM
MM
CHOI
roro

MM
foro
pp
vDvD

MM
mm
mmvDvO

MM
ON ON
O'O'
-4-1

OD
c/3

M 
CD O

-l-l

MM
MM

m-i

oo

oo

oo

oo

oo

oo

oo

oo

oro

CH m

VOON

voro

M
vOM

om

VDVO

0-1

CH m

mm

pp

O CD

MM
men

04 CD

MfO
vOO

roo

ss

133313GOOD CD00 00 C/3 O CD n 2 no O X “T1

II II II II II II II II II II II

13 1/3130 IDXI 3 3-122ir>xrznnrocc
333 nHH nr D> J> -H33
O ID O 3 n > 2 2 > CD CD
ni“ni>33H rnn
znzn

HH "013 XX■H -HOC/3<X3XlJ
03 nonoonoo

h^hOO JDCD33T1T12hh3CT)33-DI>I>0'on'DMnDOJjjmjTi
XJXXO HhhZDOo o> nrrnn^
<oo<r" mh-m-i on
non 13 HHDhD30303 h-<-<OT3>nxnx -1 X3MC/32HZH j>-rrnDHH
h -in Hoon>w

x hXXO-Io o o nn—ihh
n noo 200 O

n J>D» 2
CD 330 T| C/3C/3

XJ-I-I OX>
<o on n - «• j> < © oon n C 213 n X X) nox oo

2 n
CD CD 0 130
C/3 O -<X3m

nx
Oh
m-H13>
HH-I
-IHH
>o-12
M
o
2

55



APR 
1981 

SEP 
1981 

1ST 
PERIOD 

TEMPERATURE 
FORECASTING PERFORMANCE

2 in
J>
-H

X
>

j>
r s:m

o
m

o
c

m
i>

o > C/3 2 -4 in
o ►H 00 -i H X

202 ZH 2o*n ZH 203; ZH 2on 2h 2 OX 2M 2 on zh 2 on-n 3 cd ti 3 cm> "n 3 o ti 3 3 o> ti 3: j> ti 3 03 "n 3 nrj ^ oa *ti 3 > "n 3 o> tj s cr'x ti : ^ a> ~n ^ on 3
T30fSJ*DOMr“-OOMTJONlO-OOIM-OOIMZ:'OOISn30rsJ2^330fsn3r>fsj|—DnN-DON2UnN13nNZ

MM MM
04 04 xx xx XX 0404 04 04 0404 0404 0404 04 04
XX
MM
vflvD

vJOvO
^4->l
pp oo oo oo oo 

0101
MM
-p-p

pp
CTNJN
03

MM
pp
03CD

MM
04 04
MM

on on
MM
roro

OlOl
MM
oo

M3v0
PP
xx

03 03
O'O'
(JILT

roro xx oo oo CO oo MX rooi 0404 04 04 roro xx xx P0f\J

0300 03 VO oo oo oo oo O>03 \0O POM MM pp 04 03 VX303 CDvO

-p-p PP MM MM 0104 PP 0404 P P PP UlOl 0404 0404 PP OlOl

OO ->1^ OlOl MM MM oo OlOl O'O' vOvD vOv£ XX 0404 OlOl 04 04
—t
<

xx P 04 MM 04 04 0404 PP XX 04X 04 04 PP
03 vD MV0 OO OO oo oo V0CD (DP 040' -PON OIP MP P-P -POl

-1
vX3vX3 I\)o OO OO oo oo O'Ol 004 vOP M vJD 03 P OvO >lo 003 n

1 1 1 1 t
OO OO OO OO oo oo oo OM oo OO OO oo OO OO

-i
m x PON oo OO oo oo 04 O' 04 M 04 rv) -PON 040 04 04 XM pp <73

OIP pp oo oo oo oo <rcn men U1P pp PP PCJ1 OIP pp
H

0401 pp OO OO oo oo 04 01 04 M r\3~>j 0404 vOX vOM 04 04 oo 15

03 03 CD 03 CD CD 0303 03 CD 0303 vOvO vOvO CD 03 CD CD
-P03 OO oo oo oo O'Ol OIP P 04 MM XM Ol'J

MO O'M OO OO oo oo IV) O' 004 MM 04 v£) CD VO MO vO-4 04 X -1

MM MM MM MM MM MM MM MM
M M OM O o oo oo oo MM mx OIP OIP -4"P O' ~P XM MM -1

X
(J1P 03 P oo oo oo oo OKJN P 04 rv>(D —P 04 OlvO vOvO MG' 010'

MO MM oo oo oo oo MO xx MM MM OO OM MO MM H

04(3' OIP oo oo oo oo roos prv> O'M vO-P O'X vOO ^4 ON MO
04

OO OO oo oo oo oo OO OO oo OO oo OO OO OO -1

MM WM OO oo oo oo MO 04 X MO roM MM OM 04 M XX
P

HH-H HHHHH 
POIXM 200<nz

II II II II II II II II II II

03333332
om nnnnnrc
33 MON O<73 >D» 33 3> J> 3
n>  i i i m332 202n 20n
-I rn I> J> 2 2> 3> 33n m h* cn c/3 or*-i o cd33010 wOO CO COO

HOHmOOTI
h nrtD3rr
X 33C3333CC-H
> 3H J> 33-H-H O
2 xmt-tommxn n< n
m 3)*n nroTin
ui >o*nH3JOH3 ̂I o>33C/3
o cn33zinH 
m 3jnnnonw 
<r> n>n cj>
33 C/3 !> OX C/3
n HHW< H
m 33 nno
c/3 xm xcom

oxm oox 
xxxomx 

ox<xo 
oxomcx r* xxn 
r>c o
oox -i 
oom <<
m2 j00 X>

-I l-H
< >

CD
m *-hx r*o Mm -hm -<o c/i

56



APR 
1981 

SEP 1961
2ND PERIOD TEMPERATURE FORECASTING PERFORMANCE

> X > s: o O n
H > r- n n C >o j> C/) 2 -1 in
O M (/) H -1 X -i2 ZH 20X 2M 20X ZH 2 on zh 2 oX 2m 2 on 2 M 2on~n3©-n3©>"n3©x3©M-n3©x3©j»x3®"n3©x-n3©"n3©j>"n3©x3©xx3©x3©x xorsixorvjnxnwxoiNOxo wxr>rvi2XorMxr>w2xr>f\ixor\ir“xofsjxorM2xr>i\iXorM2

MM 
04 04
ww
ww
ro w

MM
w w
vDvfl
©©
vX)vD oo oo oo oo 

row
men
ww
oo

ww
-p-p

aim

0404
MM
-P-P
vOvO

04 04
MM
row
\£v£

04 04
©©
MM
0404

04 04
mm
MM
oo

0404 04 04
v£v£ 03©
-P-P ©ON
OO enui

04 04

HOJ

04 04

OO

OO

oo

c c

oo

oo

oo

oo

oo

04 04

men

WW

vflvO

04 04

©©

04 01

-P04

WW

©©

WW

m©

04 04 0404

W04 MM
-1
n

-P-P

^|->J

-P-P

OO

MM

MM

MM

U1U1

-p-p

MM

04 04

MM

-p-p

©©

04 o4

enen

vJIJl -P-P

vDsD vDvfl

04 04

04 04

04 04

WW

aim

04 04

-P-P

mm
—4
<

04 04 
wo

©04

WW
-Per

©-P

OO

OO

oo

oo

oo

oo

oo

oo

WW 
© -p

O-sl

MM
enen

vO©

04 04 04 04
vX)© o w

W04 >lo

WM
m en

©-P

WM
OvO

©04

04 04
vO©

^1©

0404
ow

M-P
-4
O

OO

M 04

OO

-PO

OO

OO

oo

oo

oo

oo

oo

oo

OM

MO

1 I
oo

M04

oo

04 04

1
oo

enM

i i
oo

M 04

OO

m w

OO oo

004 >IM
■H
G)

-P-P

vO©

(Jl-p

o©

OO

OO

oo

oo

oo

oo

oo

oo

mm

©w

©en

wen

-P-P

©©

en-P

0-4
men
©©

-p-p

^JW

-P-P -P-P

m© ©4?
—4
3

©© ©©
04 W en©
-PW eno

OO

OO

oo

oo

oo

oo

oo

oo

©©
wo

o-p

©©
©en

W^>l

vD©

-PM

o>©
MW

vD04

©©
©~>l

-PO

©vD
vDO

vO-P

©©
WW

vDW

©©
-pm

MM
H

MM MM
oi en WW

V0M vOvD

oo

oo

o o

oo

oo

oo

oo

oo

MM
-pen

-Pvu

MM
W04

-PM

MM
©03

©M

MM
©er

04 vD

MM
OM

wm

vXKD

04 W

MM
-p en

©m

MM
04 04

^1^1

-4
W

WW MM

-P-P -PM

oo oo

oo oo

oo oo

oo oo

W04 MM

©w -PW
0404
©W

MM

~>l*>l

MM OO

-P-P ©-P
WW
OO

WM

OM

—4
C4

OO OO

-P-P MM

OO oo

oo oo

oo oo

oo oo

oo OO

©© oo

oo

-pen

OO

MM

OO OO

MM MO

OO

-p-p

OO

WM

-4
-P

HHHH HHHHH -pojwm 3QD<nz
II II II II II II II II II II

033X332
cdm rnnnrnc
Xm©0<D>>XI> J>3 
m XZ2OZ20D
i> i i i n m n
"H n»ZJ»>3)RMHUu^urnau 
XOlO (/)u> Ml/30

nonHoo'n 
x-i  mrxc”CD3rxxcic-r- xI> 3—4J> XH—4O2 xnt-ionnx 

m o< n 
m xx nwxn 
m >ox3^or> 

-Hxom i xco 
o cmxzin
n xom-ionoo

-1
 
 

© n>n «
x oo j> ox co
n n-iooc -i
n x nno
oo xm xaon

oxn cox 
xxxonx 

ox< xo 
oxon<x 
r xxm 

oOOX H con << nz x>
c/) x

>CD
X
o
nmooo

57



APR 
1931 

SEP 
1931 

3RD 
PERIOD 

TEMPERATURE 
FORECASTING 

PERFORMANCE

2 c/>> > £“0 o O n> >■H n n m c
M > COo 00 2 -1
O M 00 H -1 X -1203 2M ZOTl 2M 20^ 2M 2073 2M2 on 2M 2on 2M 2on

-n 3 o> "n 2 j>-n 3 od-n 3 (r »-• ti 3 od-n 3 > Ti 3 oa-n 3: (jn ^3-n 3 CD ti 3 cm>-n 2 03-n 3 o > 73-n 3: o> "n 3 ^3 
TiofN Tin ini i—onisiT3r>i\<OT)orsiiDorsi3'or)rM T>msi3xr>rNii30f\if~ TJONiTJorM^Tjnr^TJorvi^

MM MM
04 04 ww ww ww 04 04 04 04 04 04 0404 04 04 04 04
ww
MM

vOvD
MM

cnai
MM

PP
CD CD

MM
PP

MM
0404

(DCD
MM

oioi
MM

vDvfl
04 04

CD CD
CD CD

2

M->l 0404 OO OO OO o o CD (D MM MM OO 04 04 OO v£)vi3 (DCD

04 04 04 04 OO OO OO OO 04 04 04 4? 04 04 PP WW W04 004 04 04
■H

04 04 CJl CD OO OO OO OO row 03 o MM OO MCD vOM -P 04 PP n

PP PP MM MM 0404 p p 04 04 4? 4? PP vJICJl 04 04 0401 PP U1J1
-i

OO MM CJ1CJ1 MM r\)rv> MM U1UI CD CD vOvi) 43 vO WW 04 04 aicji 04 04 <

MM row MM WW 0404 MM M ww 04 04
MCD Ul-P OO OO OO OO CD CD 03 04 0404 MW 04 W MM CJl CD CJl CD

-i
MO W04 OO OO OO OO MU1 MvO vX)M M P M-P MCD OP CD CD o

1 1 1 1 1 1 1
OO OO OO OO OO OO OO OM OO OO OO OO OO OO

M
OW PU1 OO OO OO OO OIP PP ow CD CJl 04M 04M W04 PP CD

on-P men OO OO OO OO CDCJ1 CD CD (JILT (JILT -P-P CDCJ1 CJ1P PP
-4

04 CD 04 W OO OO OO OO (DvO ww PO 0104 V0O4 MCD OCJ1 0404 IS

CD CD MM CD CD MM MM MM CD CD CD CD CD CD CDCD
i\3 ro vDvD OO OO OO OO ww MP MCD 0404 COM CD-P OM OM

-1
04 04 MM OO OO OO OO CJ1CJ1 MCD WvU WvO PsX) MM M04 vOO

MM MM MM MM MW WW MM MM MM MM
on (D (DM OO OO OO o o CJ1CJ1 CD vO vOO MO OM MW CD M (DCD -1

CJIO CJIO OO OO OO OO -P CD OOl uiw CD vO CD CJl -pen vOM OW w

roM 0404 OO OO OO OO MM PP 04 W -P-P MO ww WM WW -H
04

OCD ro 04 OO OO OO OO V0M OM MCD PP OCD M 04 MCD MP

OO OO OO OO OO OO OO MM OO OO OO OO OO OO -1
P

WM CD CD OO OO OO OO OWww MM CD CD OO PP 040 CJ1P

3clo<n2
pc*wm

ii n ii n II II II II II II

03373332
CM nnnnnnc
73 M CD O (D > > 73 > > 3
n 73220220
>111 n n n
-1 m>>2>>73
HMMUlWOJr -ICDCO
73010 COO LOCO o 

-iomnoon
■H nr-aa3f“i-
X 730 73 7) cz cn
> 3HD3DHHO
2 73mHonn73

n o< n
M 7>m mwmn
on >0“H3-P0>

-H73 071 1 7300
o cn732inn
n 730 m MOO CO
CD n>o o
73 CO >0 7300
m nMOO< M
n 73 HHO
CO 73 n 73CDn 

0730 0073
73 7373On73

0 73 <730
073 On <73
1“ 73730
>s: o
00 X —i
oon <<
nz >
C/3 73

—1 M
< >

03
n m
X I"
O M
n —i
n -<o 
in
M
O

58



APR 
1981 SEP 19S1

2ND PERIOD TEMPERATURE FORECASTING PERFORMANCE
>X se:> r> O n

-I P> r n n C >> 03t—1 O 2 -1 GO0 C/3HH -1 —4 X —42 ZH 2 on 2H* 20X ZH 2 on zh ZOX Zh 2 on 21- 2onnrscpnistr >n:3<p ms<pH-« nisoo m3 <pi»n 2 (p-n3(px "nz<;cp“n:3 cppmscp ~n 3 cpx"n_s on _2(px ur>i\n5orM!-xorsj-uoi\ioxoMXorM2XOisj-ooM2Xor\i-oor>jr“xofsjxorM2"OOiMXOM2

04 04 roio
rono vXJvD
roro (PCD
roro vOvX) OO OO OO OO

l\3JV> lOfO
OIOI -P-P
roro CPCP00 01 Ol

04 04
H*M
-P-P
vDvO

04 04
l-»H»
roro
vOvD

04 04
(PCD
*-*H»
04 04

04 04
cncn
h*»-»00

0404 04 04
vDvO CD CP
-P-P (PCD
OO cncn

0404 0404

H*OJ OO

00 c e 

00 00

00 

OO 

00

CO

04 04 r\JP0 
04CJ1 vDvD

0404 

(DtP 

0404

P CM
xro 
CD CD 

pjro
UKP

0404 0404

1004 H*H*

PP PP 

~>i^l OO mh» cncn

PP 

H»»-* 

0404 

H»H* 

P P 0404 

(P CD 0103 

vJl-n 

vDvD 

PP 

vX)vD 

04^4 

04 04 

0404 

fOl\3 

0301 PP

0404 0101

04 04 no no
r\)o PU1

CP 04 (p-p

OO OO

OO OO

OO

OO

OO

OO

roro H*H*
<pp cncn

0^1 nUCD

04 04 
vDCP

no 04

04 04
ono

>10

non* 
h* cn

CDP

non*
OvO

CP 04

0404 0404
v£)CP oro

-JCD H»P

00 00
HW po

OO OO

00 0 0
OO

OO

OO

OO

I I
OH* OO

H* O H»c>4

OO

04 04

1
OO

cn h*

1 1
OO

H»04

OO

enno

OO 00
004 ^IH* -Io

-P-P

vOCP

Ul-p

0 (P

OO

OO

OO

OO

OO

OO

OO

OO

cncn

(PIV3

(Pen

rocn

pp

CP CP

enp

0^1

cncn

(PCD

pp

-ono

pp

cncp

pp

(pp

CDCD 
04 f\)

Pl\3

CD CP
cncp

cno

OO

OO

OO

OO

OO

OO

OO

OO

CDCD 
IV) 0
0 p

CDCD
(Pen

no->i

->l^l
vOCP

PH*

CDCD
h*io

VD04

CP CP 
CP-4

PO

CPvD
vDO

VDP

CP CP
roro

vfiro

CDCD
Pen

HH

HH 
04 GH

vDH*

h»h*
f\3l\3

vOvD

OO

OO

0 0
OO

OO

OO

OO

OO

H*H*
pen

Pvfl

H*H*
l\304

PH*

H*H»
(PCD

CP H*

H»H*
(Per

04 vD

H»H»
OH*

noen

vXKO

0410

H*H*
p cn

(pen

H»H» 
04 04

^1^1
ro

roro
-p-p

H»H*

PH*

OO

OO

OO

OO

OO

OO

OO

OO

no 04
CPINJ

HH*

pro

04 04

(pro
H*H* H»H*

pp

OO

(PP

roro
OO

run*

OH*
04

00 OO

-p-p H*H*

OO OO

OO OO

OO OO

OO OO

OO OO

CP CP OO

00 OO

pen H*H*

OO OO

H*H» H» O

OO OO

pp IO H*

HHHHH
2on<nz
II II II II II II 

02313332cdh* rn^n^nc
^M£^OQ>PXP>3 
PI 132202203
*>-H  1 • • n>>n 2>In »Xn
PiMHUi^urHaa 
13010 t/)<J3 C/3C/30

HomMoo'n
Xh  mrrosrXdXXC^Cnr
J> 2-CO XH-40
2 -unHonnum o< m 
h» xn nrono
U1 >0“H3-P0t>

-113on I 13GO
o cnxzinn
n xon-ionoo
CD nj>n C2>
13 GO P> 013 GO
n n—«go< —i
n 1313 -in o
go  n xaonoxn cox 

xxxonx 
ox<xo 

oxon<x 
r~ xxn oGO 2 —I
Gon << 
mz >
C/3 X

03
n
xo
oGO

57



APR 
1981 

SEP 1981 
3R0 PERIOD TEMPERATURE FORECASTING PERFORMANCE

> “o > c o o m-i > r n n c >m O > (/) 2 H C/)o m c/) h -i x -H2H 202 2M 20~n 2M 2 03* 2M 2 on 2M 2030 ZH 2on 2M 2on Ti3;o5Ti2(r>-n30D'n3(rHTi20D'n3(r>-n30)Ti2^^-n30)'n3(M>*n3a>'n30'7}-n3J>'n2^x Tiorsi '□oisii—onisji30Nio-oorM-onfNj2"Dr)rsi-DoiM2"Dorvj-oopsir“'OONi-DOfsi2Tjr)»si-oorM2

MM 
0404
rv> ro
MM

MM
ww
vDvD
^1-4
0404 OO OO OO OO 

ww
mm
MM
CD CD

ww
pp
(DCD

04 04
MM
PP
-4-si

0404
MM
0404
OO

04 04
(DCD
MM
04 04

0404
(JILT
MM
OO

04 04 04 04
vOvD CD CD
04 04 (D(D
vOvD (DCD

04 04

04 04

04 04

UKD

OO

OO

OO

OO

OO

OO

OO

OO

CM 04

ww

04 -P

00 O

04 04

-^l~4

PP

OO

ww W 04

^l(D vOM

004 04 04

-P 04 PP

-P-P

OO

-P-P

^-4

MM

men

MM

MM

0404

ww

-P-P

MM

04 04

U1UI

-P-P

CD(D
-P-P

lDvD

mm

^DvD

04 04 oiol

WW 04 04

P-P
mm

mm

04 04

MM
->ICD

>lo

row

cn-p
roo4

OO

OO

OO

OO

OO

OO

OO

OO

(D(D
•^irn

MM
00 04

—4 v£)

ww
0404

vD->4

0404
MW

M-P

MM M
04W M^l

M-P MCD

ww
uud

OP

04 04
ukd

CD(D

1
OO

ON

OO

PCJI

OO

OO

OO

OO

OO

OO

OO

OO

a a
OO

CJ1-P

OM

-P-P

1
OO OO

OW (Dm

a
OO

04 M

1
OO

04M

«
OO

W04

OO

pp CD

rnp

04 CD

men

04 ro
OO

OO

OO

OO

OO

OO

OO

OO

(D(_n
(DvO

cdcd

row
mm mm

-PO mc>4

-P-P

vO 04

(Dm

MCD

CJ1P

om

pp

0404

CD CD

rv>iv>
04 04

-4^1
vOvO

—4M

OO

OO

OO

OO

OO

OO

OO

OO

CD CD

ww
men

-4^4
->j-p

MCD

-4-s| -4-4
~4CD 0404

WvO WvO

CD 03
CD—4

PsX)

CD CD
(DP

M~4

CD CD
OM

—404

CD CD
OM

vOO

MM
ukd

mo

MM
(D^l
mo

OO

OO

OO

OO

OO

OO

O O

OO

MM
mm
PCD

MM
CD v£l

om

MW ww
V0o MO

mw (DvO

MM
OM

(Dm

MM
MW

pm

MM
(D^l
VUM

MM
(DCD

rv>
OW

WM

OCD

0404

W04

OO

OO

OO

OO

OO

OO

OO

OO

MM

VO^I

PP

O^i

04 W

MCD

PP

PP

MO

OCT

WW

M 04

WM

MCD

WW

—J P

OO

WM

OO

CD CD

OO

OO

OO

OO

OO

OO

OO

OO

OO

ww

MM

OW

OO

MM

OO

CD CD

OO

OO

OO

pp

OO

040

OO

enp

PCMWM 3<rn<n2

II II II II n ii ii ii ii n

o:s:st):£:s2
(DM nnnnnnc
XM0'O(DJ>>7)»3
n 3Z2D22CD
>iii n n n-H n>>2>>30riMMuiwcyr -Hoscu

GOO LOCO o 30010 HOnnOOTl
-1 nroajrr
X TOCLTOTHZCZTl
>
2 ’onHonn^ n o< nM 3on nwnom >OT13-PO> 

-H30O.n 1 3D CO
o cnxzirn
m ^orHoow
CD n>o o30 CO >0 30 GO

n-HCDC -1n 30 HHO
CDn 3cm 3D oo nO3on c/i3o30 3030On30

030<300

030On <30 
f“ 3030m>51 O

COX -1con <<02 >CO 30H M
< >

CD

n mx r-O M

n hn -<oCO
M
o

58



O
C

T 
1981 MAR 

1982
 

 1ST
PER

IO
D 

PR
t-C

IPI T
 ATI O N

FO
R

EC
AS

TIN
G 

PER
FO

R
M

AN
C

E

2 GO
> 33 3> n o O n
-1 D> 1“ n n C ->
H O I> 00 2 -1 cd
O ►—i 00 H -H X -i
»2 2M 2 on 2m 20* 2M zon 2m 2033 2M zon 2m 2on

“n 3 cd 3: (M>-n s 03-n 3 cr hh-n 3 cd-n 3 on > *ti 3 03 ti ^ ^ -n 3 cd-n 3 ^ > ti 3 od Ti 3: tr -n s cx>-n 3 ^ 33 "oorsi-onisM—ooi\mor\ir>-corM-or>rM2'or>rsn3orM2’Oc>M-uc>fMi-"oof\i“oorvi2“ooiN-or>Ni2

CD CD
xlxl
vX)vX)
MM

vDvD
OO
xlxl
(J^ OO OO OO OO 

MM
OO
CP CP
vDvO

MM
OO
ON ON
OXD

mm
mm

4343
cncn

MM
CP 04
cncn
cn cn

mm

CD 03
mm

-p-p

mm

CD 03
cncn
mm

mm

O'O'
0303
-P-P

mm

03 03
OO
MM

PH 
O'O' cncn 
-P-P 

MM 
O'O'oo
CPCP oo oo oo oo

mm 
mm 
mm 

mm 
mm 
oo

-p -P 
mm 
xjxi 

CP CP
cncn
oo

43-P 
oo 
04W 

-ppr
oo 
mm

(TCT' 
OO 
CP CP 

CJN T> 
-P-P 
MM 33

CD CD 
CD ^4

om

03 CD 
03x4

OvD

oo oo

OO oo

oo oo

oo oo

CD CD 
03 O'
-PON

0303
03 CP

M J!

03 CD 
xiON

CPxl

0303
CD VD

xlCP

0303 
CD CD

(DCp

CD 03 
vDO>

OM

CD03
xION

ON CD

CD CD 
ON O '

-p-p
33O

cnui
03 xj

MvD

On On 
oo

03 CP

oo oo

oo oo

oo oo

oo oo

cncn
CD 43

vOM

ONcn
Men
O'no

cncn
•P CP

MvD

cncn
O'ON

oo

-pen
(DO

43 04

cncn
MO

0403

ON ON 
xlxl

mm

ONxI
030

ON-P
333

MM
r\>cn
MM

MM
04 cn

MO

oo oo

oo oo

oo oo

oo oo

M
voro
MP

MM
om

CD xj

MM
ro 43

MON

MM
IV) CP

M03

MM
OP:

xJM

MM
M CP

Mxi

MM
cnxi

CPCD

MM
ON 03

vDON

MM
0303 
03 CD 
MM

MM
xjxj
ON ON
O'ON

OO OO OO OO MM
MM
mm
xlxl

MM
vDvO
ON ON
ON ON

MM
vDvO
OO
roro

MM
-P-P
(Da
ON on

MM
43-p 
MM 
xlxl

MM
-P-P
MM
OO

MM
MM
43 43 
xlxl

MM
MM
0303
CDCD

33n

OO
CDCD
xJvD
x|vD

OO
0303
43 ON
oo

oo oo oo oo OO
xJ03
Xl03
ON 03

OO
xia>
vDON
004

oo
vDvO
0404
vocn

oo
Xlxl
03 vO
(JIM

oo
0303
M 43
0NM

oo
xi03
O'43
CDM

oo
vDvD
ro cp
v043

oo
vDvD
xiCP
vD43

MM
43 43
x|x|
cncn

MM
-p-p00
ON O'

00 00 OO OO MM
-P -P
vOvO
x|xj

MM
-P43
MM
ON ON

mm
cncn
mm
MM

MM
MM
xlxl
CP CP

MM
MM
OO
MM

MM
MM
v0 \0
MM

MM
xlxl
MM
-P-P

MM
xjxl
MM
vDvO

43 CP 
ovD
• •
uim

43 CP
O CD
• •
MvD

OO OO
• • • «
OO 0 0

00 00• • • •00 00
-p-p
CDO
• •
Mxl

■P CP
43 vD
• •
ONcn

CP CP 
xIOD
• •
vDM

CP CP 
CDxl
• •
CPCD

CP CP 
MO
• •
MM

(PM
envD
• •
cn-P

43-p ONcn
• •
MCD

43 43 
CPCJI
• •
43 vO oo

MM
CP CP
CDCD
-P-P

MM
CP CP
MM
ON ON

00 00 00 00 mm
CP CP
xlxl
MM

MM
CP CP
CP CP
xlxl

MM
-P-p
MM
CP CP

MM
MM
OO
MM

MM
MM
MM
OO

MM
MM
MM
osa

MM
ON ON
43 43
MM

MM
ON ON
MM

aa
CD01

CP CP 
ONcn

onm

CP CP
acn
onm

00 00
00 00

00 00
00 00

43 CP
(pen

43 CP

43 CP 
OCT

vD-P

CP CP 
CP CP

cncD

CP CP
43-p
xlM

MM
xicn

MO

CPM
Men

vDen

-p-p
CP CP

43 M

CP 43 
vOM

vDON
C/)
C/3

C/5CD CD -03333
C/)C/)C/3 0CD"n2TJ0 33"n

M ii ii H ii II M ii ii ii ii

’DWTJOOD3D3J5H22n>xrxnnnocc
O330 3n > 2 2 J> 0303 rTirn>3DH rnn 
2RZH M3333 3333
-4 -iOGO<33^)33

□a rnnoonoo 
H3JHOO CD03 33-Trn 3m30^3 33I>>0 
33 n 33 M n 00 CU m 33 "H 3333330 PIhhZJJO 
o o> orr -ho33 
<C/)<f“ MMM on 
non 3hhoho30300 m-<-<033I>
n33n33 H 33MC/3 
2nZH■h -in Hoon>w

3) M3J3JO-Io o onn-o-i n noo zoo o
O J>J> 2 03 030 nc/>oo
33 33—4—4 Oo on n«* • j>

m<  n<  cz3jo  n00
33 JO nO 33 C/3

2 n
CD 03 0330 
C/3 O -<33m 

n33 
Om
m-h
T»
M-«
-4H
j>o
-42

59



O
C

T
1981

M
AR

1982
 

2N
D

PER
IO

D 
PR

EC
IPITATIO

N 
FO

R
EC

A
STIN

G 
PER

FO
R

M
AN

C
E

s U)x> X J> c o O n
-H D» f" n n c i>t-t O sc/5 H GO
O (/) -i -H X H302 SM SOX SM SOX ZH son sm SOX SM son sm sonX203X20N>-n203Ti2aNMX2a3-ri20Ni>Ti203-n20NXX2a3X20N>-n203~n20NXX303X20NX xorsixoisji oofNjxnMoxorMXorMSxnrMXONsxorsixorMr'xorsixofsisxoisjxoiMS

03CD
-j-4
vOvO
aim

vOvO
oo
-4-4
QNtfN oo OO oo oo

MM
OO
PP
OO

MM
OO
ON ON
-4^1

roro
r^ro
pp
^K4

f\)rv>
04 04
mm
on on

rv>i\>
03CDf\>P0
0404

I\3IV>
0 03
cncn
04 04

rorv>
ON ON 0303
0303 OO
(JIU1 OO

MM 
Jim
pp

mm
MM
^1^1
04 04mm oo oo oo oo

oo 
o o

225
225

361
361 PP

0404
ON ON

pp
oo
roro

381
381

582
582 ON ON 

vOvO 
0404

X

03 03
moN
03 M

03 CD
moN

vOO

oo

oo

oo

oo

oo

oo

oo

oo

CD 03
mm

(JN ">4

03 03 
oim

\QO

03 03 
ON ON

rovo
03 03 
-pm

vO 03

0303 
on-4

mo

03 03 
^iON

mu>

0303 0303
-P-P mm

-4->J MON

X
o

mm
04 04

OIV)

mm
04 04

ono

oo

oo

oo

oo

oo

oo

oo

oo

rnp
MvD

rop

m-p
rom

-4P

pp
mm

^IIO

PP
mm

ro*>i

-p-p
rv>m

04 M

-p-p
04 m
03-P

ON ON ON on 
mm -p-p

mM 0NM

2
X

MM
-pm

0 04

MM
04m

mi\>

OO

oo

oo

oo

oo

oo

oo

oo

MM 
M 04

0N^|

MM
oro

03 M

MM
1004

v£)-4

MM
rop

-4fO

MM 
M 04

-P-P

MM
M 04

PvO

MM MM 
vOvO >4 CD

M-4 03 vO

2
S

MM
^1^1
mm
^i^j

MM
vOvO
MM
roro

OO OO OO OO MM
vOvO
no rv>
04 04

IOIO
MM
OO
vjDvD

MM
ON ON
OO
^l~4

MM
0303
mm
MM

MM
PP
IOIO
PP

MM
04 04
04 04
mm

roro f\>l\>
MM PP
ON ON -4*4
0)03 mm

X
X

OO
vDvO
030>
mo>

OO
nOvO
vDvD
mro

OO OO OO OO OM
vOO
0NO
mm

OM
4)0
P04
vDvO

oo
VOvO
ONP
OfO

MM
OO
■*>104
*4ro

oo
0303
vOvfl
s00>

oo
03 0)
ON 03
-4s£>

MM MM
MO oo
OP ^IP
mo) rou\

CD

MM 
PP 
O O 
MM

MM
PP
0303
03 03

oo OO oo oo MM 
04 04 
~4~4 
CD CD

MM
mm
oo
0404

MM
0404
PP
0404

MM
mm
oo
oo

.1201
.1201

MM
MM
PP
IOIO

MM MM
ON ON 0303
0>CN roro
0303 mm

CD
O

rooi
mo

P vD

04 04
04 04

rooj

OO

OO

oo

oo

oo

oo

oo

oo

roro
ro^i

04 M

0404
ONO

vOvO

roro
OvD

CD vD

roo4
03M

IOIO

m ro
V0UI

MfO

roro
PfO

MM

04 04 pp
P-4 Mro

04M 10^1
GO

MM 
04 P 
MO
PP

MM
04 04 
VDvO 
vDvD

OO oo oo oo MM
roo4
0310
^im

MM
0404
03 03
roio

MM
rop
0410
pp

MM
pp
IOIO
0404

MM
MM
0404
Mm

MM
oo
ON ON 
0)0)

MM MM
m^i ->1-4
030 roro
po 0404

OD
t/>

INJfNJ
mcjN

OP

iv) ro
CD vD

vDM

OO

OO

oo

oo

oo

oo

oo

oo

ioio
mM

Ov£

0410
Mp

0403

roro
1004

10-4

IOIO
P^l

04 m

IOIO
oo

mON

MM
03 ON

03-4

0404 0404
004 -4v0

04 CD 03P
C/5
GO

GOOD 00 X22X wwwnai'nz'DrajTi
ii ii n ii ii ii ii ii it n ii
'0(/)"DDOJX)33HZ:Z
n> xr xnnrocc 
3J3nHMr»H33 
0T303n>ZZJ>(Da) 
nrm>73H rnn 
zhzh-I -lOC /XX•—t-o XXno xx

H^HOOui ron oonUDOOXXTIoo
2h20^'D»D

XX■Dn XO'DHn Ĥ uimr
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