London Road. Bracknell
Berkshire RGI2 2857

LONDON, METEOROLOGICAL OFFICE.

Het.0.!! Technical Note No. 24§

Ues { - s r f ame - - - = 1 Lm P i
Verification of mesoscale model forecas

the period August - October 1984.

06870287

F &=

National Meteorological Library

and Archive
Archive copy - reference only




“METECIMOCICAL,

MET O 11 TECHNICAL NOTE NO. 246

: : VERIFICATION OF MESOSCALE MODEL FORECASTS
e : ! DURING THE PERIOD AUGUST - OCTOBER 1986

by Olive Hammon




VERIFICATION OF THE MESOSCALE MODEL FORECASTS DURING THE
PERIOD AUGUST TO OCTOBER 1986

1. INTRODUCTION

The aim of this report is to assess the accuracy of the mesoscale model
forecasts, in comparison with the fine-mesh model forecasts, during the
quasi-operational trial. It will describe results from the objective and
subjective verification for the three month period August to October 1986.

A brief description of model performance and changes will be given in
section 2, whilst the results from the objective verification of wind
speed, weather, temperature and surface humidity are described in section
3. Essentially the format will be the same as in previous reports. The
only difference is that rainfall accumulations and extreme temperatures
have been assessed from the period 09-21 and 21-09 instead of 06-18 and
18-06.

Another important way of assessing the model is to see how well it performs
in comparison with subjective forecasts. Three methods of subjective
assessment will be described in section 4. These are as follows:

a. A detailed assessment of model (mesoscale, fine—-mesh) temperature
forecasts for selected stations has been made in comparison with those
prepared at Weather Centres for issue to Gas Boards;

b A daily forecast for the Bracknell local area for the period 09-24 is
prepared by the British Isles forecaster in CFO and compared with a similar
forecast made using mesoscale model output;

Cs A comparison of significant cloud bases between those forecast by the
mesoscale model and those forecast by Heathrow Met. Office.

The weather during the period was varied, providing a good test for the
accuracy of both models. August was cool with above average rainfall as a
succession of fronts and depressions crossed the UK. Although thunder was
reported on thirteen days, unfortunately there was no hot, humid thundery
spell to test the mesoscale model's deep convection scheme. An
anticyclonic spell lasted from the middle of September to the 12 October,
providing several fog and low cloud cases to assess. Finally, another
spell of wet and windy weather occurred at the end of October.

2 MODEL PERFORMANCE AND CHANGES

During the period August to October, the mesoscale model forecast ran
successfully on 95% of occasions. Out of the nine missed forecasts, only
one could be attributed to a model failure. The rest were due to hardware
problems.

A few small changes were made to the mesoscale model during the period.
These were as follows:

a. The horizontal diffusion of thermodynamic variables was reduced by
half (Aug 15/16). The aim was to confine hill fog to the hill tops only,
rather than allowing 1t to spread across low ground as well;
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acc (mm) <0.05 0.05-1.0 =5 5-10 >10

observed 42.6% T 29.8% 18.5% 6.1% 2.7%
Mes fest 41.9% 22.6% 19.6% 9.4% 6.2%
F.M fest 37.5% 33.6% 19.7% 6.9% 1.9%

TABLE 2. climatology of rainfall accumulations in 2 twelve-hour period

-prediction of the larger amounts of rain by the
of the fine-mesh has tended to forecast
d cloudiness.

Table 2 shows a slight over
mesoscale model. The test version
too much light rain, probably due to increase

b. FOG FORECASTS

e anticyclonic period 15 September to 13
October. Figures 5 and 6 compare the observed and forecast percentages of

fog for an specially selected subset of low-level inland stations 1in
England for the periods September 15-30 and October 1-13 respectively.

Fog was an important feature of th

The time interval verified is 19z-11z. The main features to be noticed are

as follows:

i) Forecast period 06-24

The percentage of fog analysed by the model at 06z was substantially less
than the percentage observed. Also the model fog depth was often too
shallow. Due to these reasons, the model tended to clear the fog 1-2 hours
too early in the morning. The model was slightly too moist at low levels
and forecast fog to form too early (by 1-3 hours) during the evening. At
00z for example, the percentage of fog forecast was double the percentage

observed.

ii) Forecast period 18-12

The rate of formation of fog during the night was approximately correct.
The fog still tended to clear too quickly during the morning by 1-2 hours,
probably due to the forecast fog depth being too shallow.

iii) The success rate (fog in the correct place at the right time) varied
from 30 to 50 per cent during the peak fog time 03-08z.

7 A a;sq ;mportant for the model to be able to forecast the density of
fog. Visibility tables for the period 15 September to 13 October are shown
below for three verification times, 00z, 06z, 09z.

Table 4a,.

D.T.06z Verification
V.T 00z <250m 250-1050m >1050m time 00z.(T+182)

(Sep 15-0ct 13)

0BS 2.7% 5.0% 92.3%
T+18 f/c 11.4% 4.6% 84.0%
4% correct 0.5% 0.6% 78.7%

Table 4b

D.T.18z Verification
V.T 06z <250m 250-1050m >105m time 06z.

(Sep 15-0ct 13)

OBS 11.8% 12.3% 75.9%
T+12 f/c 13.1% 6.8% 80.1%
9 correct 3.0% 1.7% 65.0%

Table lc

D.T.18z Verification
V.T 06z <250m 250-1050m >1050m time 09z.

(Sep 15-0ct 13)

OBS 5.6% 6.5% 87.9%
T+12 f/c 2.8% 1.2% 96.0%
% correct 0.4% 0.1%: 85.1%

The following points are worth noting from the above tables.

1) Much of the fog forecast by the mesoscale model 1s dense, 1e V1S

<250m. The percentage of dense f
og forecast at 06 i
percentage observed. z compares well with the

i1) The percentage of forecast and observed fog at 06z were close,
pir§1gularly for October. However, the success rate, ie fog 1n the correct
position was only 25%. this means that the model guidance was good over an
area rather than for a particular station.
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period 15 September to 13 October

111 obvious hazard during the .
g SO fidently without model guidance,

and forecasters would have predicted i; con : '
To be useful, the model needed to predict the times of formation and

clearance accurately. The forecast starting frqm D.T06z tended to form fog
too early during the evening (see table 4a). Twice as much fog was forecast
as observed at 00z. This is not serious. An early forecast 1s better than
a later one. Of more importance is that the model tends ;o clear the fog
too quickly during the morning. This problem can be attributed to the

model forecasting too shallow a depth for the fog.

c. TEMPERATURE

During August, the fine-mesh model was more accurate in predicting screen
temperatures; There was very little bias in the fine-mesh ;emperatures
inland and the biggest errors were confined to coasts and hills. The
mesoscale model r.m.s errors were mainly larger inland and there was a
marked warm bias in the overnight forecast temperature.

During September, the two models were much closer in accuracy. This was
due to a deterioration in the accuracy of the fine-mesh temperature
forecasts rather than an improvement in the mesoscale model. The increased
errors in the fine-mesh can be attributed to the reduction in the
resistance to surface evaporation during September.

During October, there was an improvement in the mesoscale forecast
temperatures. During the daytime, the mesoscale model was slightly more
accurate than the fine-mesh, with jittle or no bias, and mainly small

errors inland.

The fine-mesh forecast temperatures were good but there was a cold bias of
0.7C. However, during the evening and night, both models developed a warm
bias. This warm bias was more marked in the mesoscale model.

Table 5 compares the r.m.s errors of the two models at three-hourly
intervals for August, September and October.

MES F.M MES F.M
August August
DT6z VT09z 1.7 1.4 DT18z VT21z 1.4 1.8
DT6z VT12z e 1.8 DT18z VTOOz Yot 1.9
DT6z VT152 202 1.9 DT18z VTO03z 2.0 2.0
DT6z VT18z ¥l 1.6 DT18z VT062 251 2:0
DT6z VT21z 1.6 1.8 DT18z VT09z 2.0 1.9
DT6z VT00z 2.0 2.0 DT18z VT12z 15 T
September September
DT6z VT09z 1.6 1.6 DT18z VT21z 1.8 2%l
DT6z VT12z 2.0 1.9 DT18z VTO0O0z 2.4 2.6
DT6z VT15z 2.0 1.9 DT18z VT03z 2ot 2t
DT6z VT18z 1.4 15 DT18z VTO06z 2.9 2.8
DT6z VT21z 1.9 253 DT18z VT09z 2.1 |
DT6z VT00z 2.4 2.7 DT18z VT12z 2.1 1.9
October October
DT6z VT09z 1.4 1.8 DT18z VT21z 1.5 1.8
DT6z VT12z ¥ 1.9 DT18z VTOOz 1.9 1.9
DT6z VT152 15 1.8 DT18z VTO3z 2.1 2.1
DT6z VT18z V2B BT DT18z VT06z 243 254
DT6z VT21z 1.9 1.8 DT18z VT09z 1.9 1.8
DT6z VTO00z 2.4 2.0 DT18z VT12z 1.8 1.9

TABLE 5. Comparison of overall r.m.s errors for the mesoscale model and
fine-mesh model at 3-hourly intervals for Aug., Sept. and Oct.

F;gqres 7 and 8 show the mean errors for the mesoscale model maximum and
minimum temperatures respectively. The errors in the maximum temperature
forecast are biggest over high ground and small elsewhere. In the minimum
temperature forecasts there 1s a distinct warm bias of 2 degrees C or more
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Frost was not an important feature of the wea?her duringISep;e:bi;eor
October. Both models produced identical contlpgency tab is 6o
occurrence of frost at 06z. The results are given 1n Table 6.

Observed
No Frost Table 6. :
i cee DT18z Verification of
frost at time 06z.
Frost 0.1 0.0 0.1 (Oct. 1986 T+12 f/c)
F/C

No Frost 0.7 99.2 99.9

0.8 99.2 100.0

This table gives an indication that both models miss occasions of slight
frost.

d. CLOUD AMOUNT

i) Initial conditions

The model cloud amounts changed considerably during the first timestep. The
analysis during October had a sight deficit in cloud, but, after one
time-step, the proportion of 7-8 octas cloud increased from 25% to 68%. Th
ese results are shown in table 7 below.

MES 0-1 1-4 4-6 7-8

INIT octas octas octas octas Table 7

contingency table for mesoscale
model cloud amounts (combined
0OBS 15 18 16 51 06, 18) at initial time and
after one time-step

INIT 16 32 27 o5

T+1 ts 10 12 10 68

ii) Cloud bias during period 06-24

Cloud amounts were well predicted by the mesoscale model during daylight
hours, and forecast errors were mainly in the category 6 octas observed/8
octas forecast. However, too much cloud was predicted during the evening
and night, with errors in the category 6 octas or less observed/8 octas
forecast. The operational version of the fine-mesh model tended to
forecast too little cloud generally during August and September. However,
the trial version used in October forecast substantially more cloud and was
more accurate as table 8a shows.

TABLE 8a. Cloud Contingency table at T+12, VT 18z, October 1986

dto6 B P C MES dt06 B P C F.M
vt18 (0-4) (5 6) (7-8) F/C = wE180) (0=1) T{5=6)C (1=8): F/G

B 149 39 7% 249 B 21% 8% 149 43%
P 3% 2% 4% 9% P 4% 2% 5% 1%
5 15% 12% 40% 67% e 7% 7% 32% 46%
OBS 329% 17% 51% 100 OBS 32% 17% 514 100%

1i1) Cloud bias during period 18-12

The mesoscale model forecast too much cloud throughout this period with a
maximum overall bias of 1-1.5 octas between 00z and 06z. The fine-mesh
model forecast too little cloud at night during August and September but
approximately the correct amount during October. This increase of
cloudiness in the fine-mesh was due to the introduction of the implicit
boundary layer scheme and split final detrainment in the fine-mesh trial.
Table 8b compares the model's cloud amount forecast at T+12 with the
observed amount during October.

10
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at levels 610 and above, with an excess at levels 310 and 110. Thew
fine-mesh forecast is generally closer to the observed values except at
level 110. In the operational fine-mesh forecast, this would be interpreted

TABLE 8b. Cloud Contingency table at T+12, VT 06z, October 1986

MES dt18 B P c F.M as too much mist and fog.

5 T (S—Ps) (798) B/e. ¥t06: (0-4) 2 (5-6) (71-6)  F/C
vto6 init 06z 09z 12z 152 18z 21z 00z
ix 53 - 5% 1510 -1.8 13.7 -5.3 -7.2 -12.1 -11.5 -12.4 -10.8

P 3% 1% 3% 7% P

1010 -2.3 17.2 -0.5 -4,2 - 4,2 - 2.3 0.1 - 0.8
610 -1.9 19.7 15.9 16.7 174 16.0 19.3 18.8
0BS 32% 149 54% 100 OBS 32%  14% 5%  100% 310 -0.6 126, . 231 21.6 22.6 17.2 21.6 21.8
110 -0.9 5.7 14.6 11.0 9.5 11.8 14.1 15.6

e model 1is the over-prediction of cloudy
periods. The main error for the operational fine—mesh model during August
and September was the over—prediction of clgar perlods.. Cloud amounts were
more accurately predicted by the trial version of the fine-mesh model 1n

October.
e. CLOUD BASE

The main error in the mesoscal

TABLE 10a. Mesoscale model low cloud base forecast and analysis from 06-24
F/C (% F/C minus % OBS plotted in table)

init 06z 09z 122 15z 18z 21z 00z
i) INITIAL CONDITIONS
Table 9 below shows the percentage of cloud analysed by the model in the 1510 =123 -12.4 =11:.9 bl 5 7 -14.0 =ja.1 -10.6 =Fk
five lowest levels compared with the observed amounts. It also shows how 1010 - =10.9  -10.9 108 =1l =127 =11.9 =40 755
the cloud base changes and lowers during the first model timestep. 610 -11.2 =11.27 " ~10.4 -10.8 =6.0 =329 =023 0.0
310 ~ 24 =i 205 5.2 8.3 130 Tt 1.7 12.4
110 1243 I3 6.5 10T 9.6 11.8 19.6 21.6
MES F/C LEVEL LEVEL LEVEL LEVEL LEVEL LEVEL
CLD BASE 110m 310m 610m 1010m 1510m >1510m
TABLE 10b. Fine-mesh model low cloud base forecast and analysis from 06-24
F/C (% F/C minus % OBS plotted in table)
0BS 4.3% 9.6% 14.1% 10.6% 7.4% 21.0%
INIT 3.7% 8.1% 10.5% 6.9% 5.2% 11.7% init 18z Nz 00z 03z 06z 09z 12z
T+1 t/s 10.3% 3.2% 4.9% 3.3% ¥.5% 21.u4%
1510 =2l 1549 -6.1 =5.0 -6.7 -10.4 =taT =130
1010 -3.6 22.3 3.2 4.1 3l 2.2 i 4.6
Table 9. Climatology of initial cloud base (average of 06z, 18z) during 610 AT 19.5 20.3 20.1 20.2 18.7 Tk 13
Acfober. 310~ 5D g Al Y 24.6 2523 2559 20.3
e 110 -0.6 Ak 10.8 12.3 16.5 18.9 17.8 Gt
ii) Multi-layer cloud analysis during October
TABLE 10c. Mesoscale model low cloud base forecast and analysis from

Table 10 a-d give a comparison between the model cloud analyses and
forecasts. The tables show the differences as a percentage between the:
forecast and analysed amount of cloud in the lowest five model levels.
Positive values mean that the model has a surplus of cloud, whilst negative
values imply a cloud deficit. Tables 10 (a) and (c) show the sharp increase
of cloud during the first timestep in the mesoscale forecast. The
mesoscale forecasts too much cloud at level 610 and below with a deficit at
level 1510. Tables 10b and d show that the fine-mesh has too little cloud

1

18-12 F/C (% F/C minus % OBS plotted in table)
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init 18z 21z 00z 03z 06z 09z 122
1510 =125 -11.8 s 2 Y =9rl -9.2 ~2.$ lg.; —::,}
1010 =12 =10 =9.1 =78 -8.3 .8 _8.8 ~11,1
610 -10.5 =9k -6.6 =9l -4.5 =Bie . 10,6
310 -2.8 —~ 3y 3.0 6.2 9.5 2.7 12.2 ! ,6
110 5.6 5.4 12.6 17.8 22.0 27.0 26. 5

Fine-mesh model low cloud base forecast and analysis from

TABLE 10d. :
18-12 F/C (% F/C minus % OBS plotted 1in table)

Table 11 compares the forecast and observed cloud base climatologies for
both models for verification time 15z (T+9 f/c) for the three~months,
August to October. This verification uses only a subset of airfields all
with cloud base recorders. Significant cloud amounts of 5 octas or more
have been used. ‘The table shows that the mesoscale model consistently
forecast the cloud base to be too low. During August and September, the
excess cloud occurred in model levels 310, 610 and 1010. In October,
excess cloud was also forecast at 110 m.

110 210 610 1010 1510 mon th
OBS 0.7% 3.7% 7.9% 7.4% 25.4% AUGUST
MES 5.3% 11.9% 18.6% 20.1% 10.7% "
F.M 0.4% 1.7% 3:.2% 5.5% 3.4% "
0BS 1.1% 4.3% 6.4% 9.1% 15.2% SEPTEMBER
MES 3.8% 1253% 1343% 14.8% 6.8% i
F.M 2.2% 7.2% 7.9% 6.5% 2.8% it
0BS 3.5% 9.6% 14.1% 11.4% 6.9% OCTOBER
MES 11.49% 17.4% 17.0% 6.1% 1.8% "
F.M 9.8% 9.8% 4.9% 2.6% 1.2% ¢

TABLE 11. Cloud base climatology for verification time 15z
(cloud amounts 5 octas or more verified, using a subset of 30 stations)

f. WIND VERIFICATION

Table 12 (a) and (b) show the forecast wind errors for both models for both
models for the period August to October 1986. The fine-mesh wind speed
forecasts for level 1 (25 m) have been multiplied by a factor of 0.85 so

that they can be compared fairly with the mesoscale model winds at 10 m and
also wind observations.
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DATA TIME 06 GMT VERIFICATION TIME

MODEL PERIOD 9 12 15 18 21 00
MES AUG-OCT 4.8 4.8 5.0 5.3 5.6 5.6
F.M AUG-OCT 5.1 4.7 5.0 ety 5.8 5.8

TABLE 12a. R.M.S wind speed errors in knots at 3-hourly intervals during

BAMRTR e v T 8T S S

the 06-24 forecast.

DATA TIME 18 GMT VERIFICATION TIME

MODEL PERIOD 21 00 03 06 09 12
MES AUG—-OCT 5.0 5.1 5.3 515 5.4 52
F.M AUG-OCT 5 2 5l 53 5.4 545 5.1

TABLE 12B. R.M.S wind speed errors in knots at 3-hourly intervals during

the 18-12 forecast.

Tables 12 show how close the models are in terms of accuracy. Figure 14
shows the geographical distribution of mesoscale model wind speed errors

for T+9, VT 15 GMT during October. The shaded areas represent r.m.s errors

greater than 5.0 kt, which is the average value from table 12b. The
largest errors occur mainly over the coast or high ground, whilst many
inland stations have r.m.s errors less than 4 kt. Figure 14 shows the
number of occasions during October when the forecast wind speed error
exceeded two Beaufort force.

Table 13 shows the frequency of occurrence of wind speed errors at 06z and
15z during this three month period. Observations and forecasts have been
converted into Beaufort forces and errors are partiticned in terms of the
number of Beaufort force.

14




Table 14 shows that light wind speeds (Beaufort forces 1 and 2) are
underestimated, particularly by the mesoscale model at 06z.52.3% of
ERROR IN BEAUFORT FORCE (FORECAST - OBSERVED) AUGUST - OCTOBER 1986 observed winds at 06z were Beaufort force 1 or 2 compared to 34.1% for the
mesoscale model.

VERF. TIME -3 e = 0 L 2 3 Figure 14 shows the number of occasions of mesoscale model wind errors at

06Z greater than two Beaufort force. A significant number of inland

stations have errors greater than 2 Beaufort force on more than five

VT06z (T+12) % MES FCSTS 0.6 2.6 10.8 30.7 34.7 16.3 3.8 : occasions. :

VT06z (T+12) % F.M FCSTS 0.8 4.2 15:8 32.2-° 36.1 1.5 4.0 4, SUBJECTIVE VERIFICATION

Subjective verification is important since it shows how useful the model is
VT15z (T+9) % MES FCSTS 1.2 4.1 16.1 36.5 29.5 10.4 2.1 : in a particular situation. Three ways in which the mesoscale model has
bveen compared with subjective forecasts are described in this section.

VT15z (T+9) % F.M FCSTS 1.0 5t 18.7 377 257 9.3 25
a. Bracknell Local Area Forecast

TABLE 13. Frequency of occurrence of wind speed errors at 06z and 15z A special Bracknell local area forecast for the period 09-2U4z is prepared

during period August to Cctober 1986 daily in CFO using mesoscale model output alone. This is compared with a
similar forecast issued by the British Isles Forecaster in CFO prior to

Table 13 shows that 76% of mesoscale wind speed forecasts verifying at 06z receiving the mesoscale model output. The period is divided into five

were correct to within one Beaufort force, compared to 82% for the sections, 09-12, 12-15, 15-18, 18-21 and forecasts of weather, cloud, wind

fine-mesh model. There is a definite tendency for the winds to be too and temperature are assessed. The results are described below.

strong. The ratio of strong forecasts to weak forecasts at 06z was 421 for

the mesoscale model, 3¢1 for the fine-mesh. At 15z, the models were very i) Temperature Forecasts

similar with 82% of forecasts correct within one Beaufort force.
The accuracy of the CFO and mesoscale temperature forecasts are compared 1in

Table 14 shows the observed and forecast wind speed climatology for 06z and Table 15a, which shows the percentage of forecasts correct within 2 degrees
15z during the period August to October. 5
VT BEAUFORT FORCE 1 9 3 Yy 5 6 7 8 9 MONTH VT 12z VT15z VT18z VT21z VT00z
06z OBS FREQUENCY $ 31.6 20.7 20.9 16.2 5.8 3.0 1.0 0.4 0.3 MES CFO MES CFO MES CFO MES CFO MES CFO
06z MES FREQUENCY % 9y 2828 ) 202 8.9 4.5 1.7 0,3 0.1
AUGUST 69 83 76 83 76 90 76 86 55 72
06z F.M FREQUENCY % D5 N0 288 9l T R0 TR 0.4 0.1
SEPTEMBER 80 90 T 7 80 83 55 62 34 65
152 OBS FREQUENCY % 19.6 190 281 24.6 B.7°'3.0 1.0 :0.,4:0.3 3
15z MES FREQUENCY % 8.0 17.8 27.4 28.5 8.9 4.5 1.7 0.3 0.1 OCTOBER 81 8t 87 9 88 & 65.. 68 61 M |

152 FIMEREQUENCY 30 103 "17.6 264 282 7.4 4.0 1.4 0.4 0.1 i
TABLE 15a. Percentage of Bracknell Temperature forecasts correct within

2 degrees C.

TABLE 14. Observed and forecast wind speed climatology VT 06z and 15z for
period August to October 19826 ¢ s - August was the worst month for the mesoscale model overall and CFO were

better at all verifying times. In September, the forecasts verifying at
21z and 00z were the least accurate 1ssued by both CFO and the mesoscale
model. These forecasts reflect the problems of low cloud and fog. The
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ccurate in October during the period 09-18z
:§2°§§32iogzge: :::meg?:ilzfa1-2c during the eveningﬁdue to tqo much'cloud.
In general, CFO forecast the temperature better on c;eag gviﬁlnggnglnce
the forecasters could allow for the coldness of Beaufort Pa éue 7 ver,
the mesoscale model was sometimes_better on cloudy evenlngs, a
tendency for CFO to forecast partial cloudiness.

VERIFICATION TIME 12 15 18 21 00 OVERALL
CFO BETTER BY >2C 19% 19% 10% 26% 38% 22%
CFO BETTER BY 1C 23% 16% 2u% 18% 17% 20%
FORECASTS SAME 27% 34% 30% 2u% 16% 26%
MES BETTER BY 1c‘ 21% 19% 21% 13% 13% 17%
MES BETTER BY >2C 10% 1% 14% 18% 16% 149

Subjective assessment of the accuracy of CFO and mesoscale
model temperature forecasts for Bracknell during the period
August to October 1986

TABLE 15B.

Table 15b confirms the superiority of CFO temperatures during the evening.

ii) Wind Forecasts

The comparison between the CFO and mesoscale model wind forecasts for
Bracknell is shown in Table 16. The criteria used to judge which forecast
was more accurate is described below:

CFO forecast was more accurate if the magnitude of the mesoscale model wind

vector error >5 kt larger than the magnitude of the CFO wind vector error,
and vice-versa.

13

i |

FORECAST PERIOD 09z-12z 12z-15z 152-18z 18z-21z 21z-00z
CFO MORE ACCURATE 40% 31% 21% 16% 30%
FCSTS SAME 37% 30% 59% 66% 53%
MES MORE ACCURATE 23% 28% 20% 18% 17%

TABLE 16. Subjective assessment of the accuracy of CFO and mesoscale

model wind forecasts for Bracknell during the period August to

October 1986.

Overall, there was little to choose between the wind forecasts issued by
CFO and the mesoscale model.

i11) Forecasts of Cloud Amount

Forecast Period 09z-12z 12z-152 152-18z2 18z-21z 21z-00z
CFO MORE ACCURATE 31% 36% 34% 30% 36%
FORECASTS SAME 42% 33% 23% 34% 27%
MES MORE ACCURATE 27% 31% 423 36% 36%

TABLE 1T7A. Subjective assessment of the accuracy of CFO and mesoscale
model cloud forecasts for Bracknell during the period August

to October 1986

18

S R TR .




sty

St

i e

[

e

i

AUGUST SEPTEMBER OCTOBER OVERALL

MONTH

MESOSCALE MODEL 57% 43% 57% 52%
(% correct forecasts)

CFO (% correct forecasts) 63% 55% 63% 60%
CLOUD AMOUNTS. RATIO

OVER TO UNDER PREDICTED

MESOSCALE MODEL 0.82 23D 2.58 1..92
CFO 0.59 0.67 0.68 0.64

TABLE 17B. The accuracy of CFO and mesoscale model cloud amount forecasts

for Bracknell during the period August-October 1986

TABLE 18. Climatology of Cloud Amounts-Observed and Forecast-for
Bracknell during the period August to October 1986.

AUGUST SEPTEMBER OCTOBER

OCTAS B P C B P C B P C

FCST 0-4/8 5-6/8 T7-8/8 0-4/8 5-6/8 T7-8/8 0-4/8 5-6/8 T7-8/8

0BS 17% 32% 52% 36% 32% 32% 32% 25% 43%
MES 20% 31% 50% 20% 33% 474 19% 29% 52%
F.M 25% 349 419 38% 429 20% 36% 29% 35%

Augus; was the best month for the mesoscale model, with forecast errors of
too little cloud balancing forecast errors of too much cloud. In
Sgptgmber, the problems of fog/low cloud formation and clearance proved
difficult for both forecasters and model and this was the least accurate
mopth. The mesoscale model tended to forecast too many cloudy periods,
whilst CFO forecast too many occasions of partial cloudiness.

19

MES F/C CFO F/C

TABLE 19

PERIOD ACCURACY ACCURACY Accuracy of cloud forecasts
during the period 09-24

09-12 76% 63%

12-15 % 81%

15-18 52% 45%

18-21 50% 55%

21-24 40% - 67%

Table 19 shows the decrease in the accuracy of mesoscale model forecasts
of cloud amounts with time. The least accurate time for the mesoscale
model is the period 21-24, and for CFO 15-18. Tables 20 (a) and (b) below
compare the forecasts at these two times.

PERIOD 15-18 PERIOD 21-24
B P C B P C
FCST 0-4/8 5-6/8 7-8/8 FCST 0-4/8 5-6/8 7-8/8
0OBS 37% 16% 47% 0OBS 5% 25% 30%
MES 249 29% 47% MES 13% 28% 59%
CFO 32% 37% 31¢ CFO 50% 17% 34%

Table 20a, b. Climatology of cloud amount forecasts from CFO and mesoscale
model during the periods 15-18 and 21-24, for October

Both CFO and the model forecast too many occasions of partial cloudiness
(P) during the period 15-18. However the errors differed. The mesoscale
model tended to over-predict cloud amounts, whereas CFO tended to
under-estimate the amount.

20




iv) Weather forecasts

09z-12z  12z-15z  15z-18z  18z-21z  212-00z

CFO MORE ACCURATE 19% 9% 1% 1% 23%
FCSTS SAME 60% 79% T79% 79% 64%
MES MORE ACCURATE 12% 12% 10% 10% 12%

TABLE 21. Subjective assessment of the accuracy of CFO and mesoscale
model weather forecasts for Bracknell during the period August

to October 1986

In general, the mesoscale model rain forecasts were similar to those from
CFO during the period 09-18z. However, CFO were better during the evening,
due to the mesoscale model forecasting fog too early on some occasions.

b. Temperature Forecasts for Gas Boards

A useful way of assessing the quality of model temperature forecasts 1s to
see how well they compare with temperature forecasts issued by Weather
Centres for a 12-18 hour period. Temperatures taken from the fine—mesh and
mesoscale model forecasts for five stations were compared with those issued
by forecasters at the respective Weather Centres to the Gas Board industry.
Three verification times were chosen, 08z, 12z and 18z. The results are
summarised in Table 21 below.

VERIFYING TIME AUGUST SEPTEMBER OCTOBER
08Z D.T18Z
STATION MES W.C F.M MES W.C F.M MES W.C F.M
GLASGOW 85 92 - 52 87 - 79 71 -
SOUTHAMPTON 88 83 - - - - 83 83 3
MANCHESTER 77 96 - 52 91 - 86 79 i
WATNALL 69 100 - 52 69 - 62 70 "
RHOOSE 96 93 - 26 88 - 59 83 -
21

VERIFYING TIME AUGUST SEPTEMBER OCTOBER

12z D.T18z
STATION | MES W.C F.M MES W.C F.M MES W.C F.M
GLASGOW 41 89 54 Th 96 63 65 87 41
SOUTHAMPTON 56 87 61 - - - 65 83 62
MANCHESTER 59 93 89 81 92 78 69 87 72
WATNALL 59 86 65 67 T2 70 76 87 69
RHOOSE 63 93 81 89 71 89 90 87 86
VERIFYING TIME AUGUST SEPTEMBER OCTOBER

18z D.T06z
STATION MES  W.C. F:M“ MES" W.C" F.M "WES® W.C"“*F.M
GLASGOW 54 86 64 71 96 93 84 92 77
SOUTHAMPTON 86 83 82 - - - 87 92 93
MANCHESTER 68 86 82 79 2400 82 93 92 90
WATNALL 68 86 86 7% 100 82 84 80 71
RHOOSE 89 93 96 89 93 79 81 84 T4

TABLE 22. Comparison between model temperature forecasts for 08z, 12z,
18z and corresponding subjective temperature forecasts issued
by weather centres to the Gas Industry. Figures quoted give
the percentages of forecasts correct within 2C.
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% OVERALL CORRECT MESOSCALE MODEL WEATHER CENTRE FINE-MESH MODEL

WITHIN 2C/3C 2C 3C 2C 3C 2C 3C
D.T 18z V.T 08z 69% 82% 85% 9u% - -

D.T 18z V.T 12z 68% 87% 86% 96% 70% 87%
D.T 06z V.T 18z 79% 92% 90% 96% 64% 95%

TABLE 22. Comparison of the accuracy of CFO and model temperature
forecasts for five stations for the period August-October 1986

In this intercomparison, temperatures were verified only on those days when
forecasts were available from the Weather Centres as well as from both
models. The most reliable forecasts were those issued by the Weather
Centres, with an average accuracy within 2C of 87% for the five stations,
compared to 72% for the mesoscale model and 67% for the fine-mesh model.

oA Cloud Base Forecasts for Heathrow Airport

Cloud base forecasts from the mesoscale model for the period 10-19
(F.T 06z) were compared with those taken from the routine 10-19.

Heathrow TAF Cloud base forecasts below 1500 feet only were verified. There
were some obvious problems involved with using model output to forecast
significant low cloud. First, the model's vertical resolution is too
coarse. Change groups are used in TAFS whenever the cloud base is

forecast to move over the levels 200 ft, 500 ft, 1000 ft, and 1500 ft. The
mesoscale model can only forecast bases of 300 ft, 1000 ft and 2000 ft.
Model cloud base changes tend to be abrupt rather than gradual, i.e from 8
octas at 300 ft to 8 octas at 1000 ft in one hour. There is also the
problem of the best way to interpret change groups such as tempo and prob
from model output. The results are shown in Table 23 below. Significant
cloud amounts (5 octas or more) only have been verified.

23

DsT.:1062.VaT 15% TAF ISSUE 09z
Table 24a

MES OBSERVED FCR OBSERVED Comparison between
cloud base forecasts

FCST 110m 310m above FCST 110m 310m above issued by the
mesoscale model and
by forecasters at

110m 0% 4% 13% 110m 0% 0% 0% Heathrow. (Note: No
Tempos included)

310m 0% 4% u% 310m 0 9% 13%

above 0% 4% 70% above 0% ue.: . . T4%

Within the limitations described above, the mesoscale model forecasts of
cloud base compared quite well with the base given by the Heathrow TAFs for
15 GMT, but note that on 13% of occasions the model forecast the cloud base
at 110 m incorrectly.

D.T 18z V.T 06z TAF ISSUE 21z
Table 24b

MES OBSERVED FCR OBSERVED Comparison between
cloud base forecasts

FCST 110m 310m above FCST 110m 310m above issued by the
mesoscale model and
by forecasters at

110m 4% 9% 30% 110m 9% 0% ug at Heathrow. (Note:
no Tempos included)

310m 4% 0% 4% 310m 0 13% 4z

above 4% 9% 35% above 4g 4% 61%

Using the model output to forecast the cloud base for Heathrow at night was
much more difficult due to the model tendency to forecast excessive cloud
at the lowest level 110 m. (See table 24b, 12% cloud observed at 110 m,
434 forecast by the mesoscale model, 13% forecast by Heathrow.)

5. SUMMARY

The mesoscale model produced forecasts on 95% of possible occasions during
the period August to October 1986. Only one missed forecast was due to a
model failure. However, there were no hot, humid, thundery spells to test

the model's deep convection scheme.

The model is still over-predicting rainfall accumulations. The main cause
is the over-prediction of convective rain by a factor of two to four.
However, peak totals over high ground 1in Scotland, Wales and South-west
England are very well forecast by the model.
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odel was fairly successful in predicting fog during the anticyclonic
15 September-13 October. However, in that situation, forecasters
nhave predicted fog confidently without any model guidance. To be

e

In general, the model predic
‘dispersed the fog too quickl
both.)

ted fog too early during the evening and
y during the morning. (Error 1-3 hours for

During Aﬁgﬁs’t and September, the mesoscale model was slight}ly less accurate
in predicting temperatures than the fine-mesh. This pos1t;10n altj,ered in
October, with the mesoscale model becoming more accurate in predicting
daytime temperatures. However, the main problem is the systematic warm
bias in the mesoscale model's night-time temperatures, caused by the

over-prediction of low cloud.
Durlng the summer months, daytime cloud amounts and bases were reasonably
well predicted by the model. However, the model predicts too much cloud,
too low, generally overnight.

*
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Figure 11. R.M.S errors for fine-mesh model temperature forecasts D.T 06z
V.T 15z. :

Figure 12. R.M.S6errors for mesoscale model temperature forecasts b.T 182
V.T 06z.

Figure 13. R.M.S6errors for fine-mesh model temperature forecasts D.T 18z
V.T 06z.

Figure 14. R.M.S errors for mesoscale model wind speed forecasts D.T 06z
V.T 152,

Figure 15. Number of occasions during October when the mesoséale model
forecast wind speed error exceeded 2 Beaufort Force.
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OBSERVED RAINFALL ACCUMULATIONS FOR OCTOBER.
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MESOSCALE MODEL FORECAST TOTAL RAINFALL ACCUMULATIONS FOR OCTOBER

MESOSCALE VERIFICATION
12HR RAINFALL ACCUM FORECAST TOTAL

vaptel
: FROK DAY 1 TO DAY 31 10 1986 ) v
‘ 3
170
10
218 474 rlia
24,5291 68 *
167 3489 |
232 l§%7 56 |
341330
172 i 159 1
333 57
®K
g 182563
249 194 18
258 1p5
221 1gg 151
137
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MESOSCALE MODEL FORECAST CONVECTIVE ACCUMULATION  FOR OCTOBER 1986
1

neSJSCALE VERIFICATION

12#¢ RAINFALL ACCUM FORECAST TOTAL . 3
froh DRY 1 TO DAY 31 10 1986 . -
= B |
A :
9 i 1
85 e
'R U5 3
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FINE_MESH MODEL FORECAST TOTAL RAINFALL ACCUMULATIONS FOR

FTNH MESH VERIFICATION
y2HR RAINFALL ACCUM FORECAST TOTAL 8
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BIAS IN MESOSCALE MODEL FORECASTS OF MINIMUM
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