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RESULTS FROM A TRIAL TO TEST SMALL

CHANGES TO THE CONVECTION SCHEME IN THE MESOSCALE
MODEL .

1. INTRODUCTION.

A few minor changes to the mesoscale model suite have been proposed
for implementation during February 1988. The purpose of this note is to
describe the proposed changes and the tests carried out in order to
assess their impact on the model. The changes are described in detail in
section 2. The deep convection scheme used in the mesoscale model has
been described by Barnes and Golding (1).

In order to assess the new package, ten forecasts were rerun using a
trial version of the model containing the changes. Cases prior to
November 25th 1987 , (when the last model changes were implemented),

were also rerun using the current operational version. The cases chosen
are listed below;

DT 18 GMT 12/01/87 DT 00 GMT 28/03/87 DT 00 GMT 12/06/87
DT 00 GMT 13/06/87 DT 00 GMT 06/07/87 DT 12 GMT 15/10/87
DT 00 GMT 11/11/87 DT 00 GMT 09/02/88 DT 00 GMT 13/01/88

The trial forecasts were compared with the control forecasts run
using the current version of the model. The results are described in
section 3. Finally, the main conclusions are listed in section 4.

2.DETAILS OF PROPOSED CHANGES TO THE MESOSCALE MODEL FOR FEBRUARY 1987.

A) CHANGES TO THE CONVECTION SCHEME.
i.Increase maximum number of convective clouds.

The maximum number of convective clouds the model is allowed to have
has been increased from one-third to one-half of the number of model
grid points, i.e. from 1659 to 2488.

The change is made to try and reduce the number of occasions when
the maximum number of convective clouds is reached, as this limit has a
distorting effect on the distribution of convection in the model.

Another problem currently is that by testing for convection in 3
successive loops over every 3rd row always starting with row 3, when the
maximum number of convective clouds is reached, the distribution can
become noticeably striped. To avoid this, as well as testing in 2 loops
over every other row (since up to NXY/2 clouds are allowed), the first
row tested now swaps between rows 3 & 4 for each successive call of
subroutine CONTEST. Thus:-

M1 = MOD(NTS/NCTEST, 2)
DO 220 M = Mi, Ml+1
DO 220 J = 3+M,NY2,2



ii. Change to anvil cloud.

The amount of water extracted from the total available for
precipitation to form an anvil cloud is now dependent on the environment
temperature at cloud top.

If T(KT) » -12°C, ANVIL = q, + 0.5 g kg~', whereas
if TCKT) < -12°C, ANVIL = q, + 0.05 g kg—'.

Il

This change is designed to reduce the precipitation rate for shallow
convective clouds which do not reach the glaciation level.

iii).Correction of minor error in evaporation of convective
precipitation.

When the potential evaporation is greater than the available
precipitating water at a level, the evaporation is now reduced to the
water value, rather than increasing the water to the evaporation value!

However, changes to the temperature and water increments will be very
small.

iv).Set small amounts of cloud water to zero.

After time-smoothing in subroutine KEXP, the 'A'-field values of
cloud water/ice mixing ratio are checked and absolute values less than
0.5x10-* kg kg-! are set to zero. This is in addition to existing
checks in subroutine KPR, which set similarly small 'B'-field cloud
water/ice values to zero and insignificant cloud fraction values (less
than 0.05, i.e. 0.4 oktas) to the effectively zero value of 101°,

B. CALCULATION OF EXNER PRESSURE DEVIATION.

The method of calculating the exner pressure deviation from the
input fields has been changed to a method that has more precision.
Previously the exner pressure was calculated from the input pressure
fields and then the basic state exner pressure p¢(z) was subtracted.
This suffered from loss of accuracy due to the limited precision of the
IBM and Cyber. Now the exner pressure deviation is calculated directly
from the potential temperature profile by a vertical integration using
the hydrostatic relationship. The input value of pressure is still used
at level 1 to calculate the exner pressure deviation at that level.

If exner pressure deviation is PX1 and

FElil) = CPL1) 7. 1000 ) B2 © 4 Eg - Py (1)
Cubo
it can be shown that

PX1(N) = PXI(N-1) + g (8 - 08, ) Az
TR

where E is orographic height, 8., is basic state potential temperature
and 8 is the layer averaged potential temperature.




This provides a more accurate hydrostatic balance initially but the
impact on the forecast is expected to be very small.

C. CORRECTION OF ERROR IN LANDTYPE SPECIFICATION INDICATOR.

After the November change, it was found that the input variable
LTYPE was overwritten in the forecast so that it was always set to 1.
This meant landtypes had to be read in from a landtype dataset. This has
been corrected so that landtypes can now be specified in the forecast
when LTYPE is set to zero in the input namelist. This is a programming
change only which will have no impact on the forecast.

3. IMPACT OF PROPOSED CHANGES ON THE MESOSCALE MODEL FORECAST.

In this section, a note will be written on each case run, giving a
brief description of the main synoptic features, the reason for choosing
the particular case and the differences noted between the trial and
control forecasts.

a)DT 18 GMT 12/01/87. Forecast Period 18 GMT 12/01/87 - 06 GMT 13/01/87.

This was an extremely cold period over the British Isles with
temperatures remaining well below zero throughout and with strong
easterly winds blowing from Siberia. The airmass was very unstable and
vigorous convection set off by the relatively warm North Sea and Channel
produced heavy snowfall over the sea and windward coasts. The control
forecast gave a very good forecast of the extent and distribution of the
snow showers, so this case was chosen to ensure that the proposed
changes did not degrade a good forecast. This case was rerun
using both the trial and control versions. Both versions reached the
maximum number of convective clouds allowed at each three-hourly write--
up. However, in the trial version, the forecast distribution of showers
was more even, especially in the south, due to the larger number of
convective clouds allowed.

The maximum difference occurred at 03 GMT (T+9 hours forecast). In
Figure 1 (a and b), we can compare the convective rates from the control
and trial versions verifying at 03 GMI. The control forecast (Figure la)
, similar to the original, produced a 'striped' distribution of showers,
especially in the south and west where every third row appears to have
been missed. The trial forecast (Figure 1b) shows a more even shower
distribution. The individual convective rates are similar. The forecast
three-hourly accumulations for the period 00-03 GMT 13/01/87 for the
control and trial versions are shown in Figure 2(a and b). Spot values
of the three-hourly convective accumulations are similar in both
versions but the overall total in the trial version is increased due to
the greater number of showers.



b)DT 00 GMT 28/03/87. Forecast Period 00 GMT - 1& GMT 28/03/87.

During this period, a deep depression remained slow-moving over the
North Sea with a strong northerly airsteam over the British Isles.
During the morning, a band of rain moved southwards over Eastern Britain
but during the afternoon the cold unstable northerly airstream spread to
all parts, bringing a mixture of rain, sleet, hail and snow showers with
isolated thunderstorms. Due to the strong winds, showers were short-
lived and accumulations from the showers were small. (Trace - 4mm in 12
hours). This case was chosen as another example in which the conirol
version reached the maximum number of convective clouds allowed
throughout the forecast.

In Figure 3 (a and b), we can compare the forecast shower
distribution from both versions at 15 GMT . In the trial version, the
number of convective clouds forecast varied between 1600 and 2488, so
the maximum number was reached only occasionally. In this case, there is
actually little difference between the trial and control versions except
that the trial version is less banded in the south.

c)DT 00 GMT 12/06/87. Forecast Period 00 GMT - 18 GMT 12/06/87.

With an upper trough over the British Isles, the airmass was cool
and very unstable with widespread showers developing during the day. The
south-east remained dry during the morning but had the heaviest showers
during the afternoon. This case was chosen as an example of a summer
shower case.

Neither version predicted the maximum possible number of convective
clouds. The peak convective rates were slightly lower in the trial
version, resulting in slightly less heavy showers being predicted but
this did not degrade the forecast. In Figure 4 (a and b), we compare the
six-hourly accumulations for the period 12-18 GMT from the control and
trial versions. The largest convective accumulations (Humber and South
Yorkshire) are locally slightly smaller in the trial version but the
overall guidance is very similar. Figure 4c shows the actual
accumulations reported for the same period.

d)DT 00 GMT 13/06/87. Forecast Period 00 GMT — 18 GMT 13/06/87.

After a dry start, showers developed inland during the afternoon,
becoming heavy and prolonged at times in the east with local
thunderstorms. In the west the showers were more isolated. This case was
chosen as a second example of a summer shower case.

Figure 5c shows the actual accumulations reported for the period 12-
18GMT. In Figure 5(a and b), we can compare the six-hourly accumulations
for the period 12-18 GMT from the control and trial versions. The
largest convective accumulations (Eastern Scotland andSuffolk/Essex) are
locally slightly smaller in the trial version but as in the previous
case (12/06/87) the overall guidance is unchanged.




e)DT 00 GMT 06/07/87. Forecast Period 00 GMT - 18 GMT 06/07/87.

This was a hot and humid day with maximum temperatures reaching 28
degrees Celsius. Most places remained dry and sunny but in the Southeast
there was an increase of upper cloud with patches of unstable medium
cloud producing very isolated showers. Judging from the Crawley midday
ascent, temperatures of 28 might have produced isolated CB but none in
fact were observed. .

Both the trial and control forecasts erred in forecasting shower
activity to be too widespread in a band from the Humber to Dorset. The
band of showers coincided with the highest forecast temperatures in the
model, 28 to 32 degrees Celsius. These forecast temperatures were too
high (observed temperatures were 25-28 degrees Celsius)and this probably
accounts for the incorrect forecast of showers. The main difference
between the trial and control versions was in the timing of the showers.
the trial version had most showers at 15 GMT, becoming isolated by 18
GMT. The control forecast forecast more showers at 18 GMT. There was
little difference between forecast temperatures.

In Figure 6(a and b), we have compared the forecast accumulations
for the period 12-18 GMT. In the trial version, accumulations are
locally slightly smaller and less widespread than in the control
version, but both forecasts are incorrect.

f)DT 12 GMT 15/10/87. Forecast Period 12 GMT 15/10/87/— 06 GMT 16/10/87.

This forecast covers the period of the great October storm during
which a depression moved northeastwards from Biscay and deepened rapidly
as it crossed Southern England , bringing heavy rain and storm force
winds to the southeast. The case was chosen because it illustrates a
fault in the convective routine. In a warm, moist airmass with limited
instability, the model can predict very large (unrealistically!)
convective rates, from small fractions of convective cloud.

In Figure 7 (a and b), we have compared the forecast convective
rates over South—east England at 21 GMT. The control version has
forecast local convective rates of 20/21 mm/hour in showers. To
forecasters using this output, rates this large would imply the
prescence of deep convection and possible thunderstorms. In the model,
however, these rates are from less than one octa of convective cloud of
depth only 3000m. Typically in this situation, the model is saturated
throughout this depth. Figure 8 shows a cross—section across Southern
England in the area with rates reaching 20 mm/hour as indicated in
figure 7a. The cross section shows the limited depth of instability
(indicated by the small circles) and the large amounts of cloud water.
In the trial version, these large rates have been reduced to 17/18
mm/hour, which is a small improvement but not a cure. There was a small
decrease in the convective accumulations but a corresponding small
increase in dynamic accumulations. However, as shown in Figure 9, there
was little difference in the total six-hour forecast accumulations
during the period 18-24 GMT.




g)DT 00 GMT 11/11/87. Forecast Period 00 GMT - 18 GMT 11/11/87.

This case was chosen as an example of an active frontal system with
embedded instability. At 12GMT, the radar (see figure 10), showed the
largest rain rates (4mm/hr)to be in the frontal zone in a line
approximately from Scillies over West Wales to North-west England. In
figure 11, we can compare the forecast convective rates at 12 GMT from
the control and trial versions. In both versions of the model forecast,
the convective instability was much too widespread. In the control
version, the model often reached the maximum possible number of
convective clouds and this is indicated by the banded shower
distribution in the south. (Figure 11a). The trial version (Figure 11b)
reached the maximum number less frequently and the forecast distribution
is smoother except in the extreme south. In the trial version, forecast
peak rates (O10mm/hr) are generally 2-4 mm/hour lighter. Overall total
accumulations for the period 06-12 GMT were very similar for both
versions.

h)DT 12 GMT 13/01/88. Forecast Period 12 GMT 13/01/88 — 06 GMT 14/01/88.

An area of rain in the southeast was associated with a wave on a
cold front. In the south-westerly airstream in the west, there were
scattered light or moderate showers. This case was chosen to assess the
forecast of convective rain by the model in a southwesterly airstream
with limited depth of instability. Figure 12(a and b) compares the
forecast convective rates at 15 GMT, whilst the verifying radar chart is
shown in Figure 13. The model seems to have overdone the instability in
the rain area in the southeast. Rates as shown by the radar picture
(Figure 13) are less than 4 mm/hour. The trial rates are slightly lower
locally. Figure 14 is a cross-section over South-east England on the
line shown in Figure 13, showing the forecast convective depth, cloud
water, relative humidity and potential temperature. The heavy showers
(local rates of 10-14mm/hour) predicted by the model in both versions in
the southeast are from less than 1 octa of convective cloud depth
'3000m. Figure 15 shows an ascent from a point along the line of the
cross-section showing that the model is saturated throughout this depth.
In the west, both versions, especially the trial version, have
overestimated the depth of instability, forecasting heavy showers from
6000m depth of instability.

i)DT 00 GMT 09/02/88. Forecast Period 00 GMT 09/02/88 - 12 GMT 09/02/88.

At 12 GMT, a deep depression was centred close to Western Scotland
with a very strong unstable westerly airflow across the area.This case
was chosen because the distribution of showers in the control version
was noticeably banded in the south. This version forecast the maximum
possible number of convective clouds all the way through the forecast.
The forecast convective rates at T+12, verifying time 12 GMT, are
compared in Figure 16. The trial version also reached the maximum number
at times but mainly hovered just below. Consequently the trial forecast
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hourly convective accumulations for the period 06-12 GMT. The trial
version has given a better distribution of showers and accumulations
have increased due to the greater number of showers forecast.

4. CONCLUSION

Nine cases have been rerun using both a control ( current
operational ) and a trial version of the mesoscale model in order to
test small changes to the current model. The main differences noticed
between the trial and control versions are described below.

1.In very unstable airmasses, the current version reaches the maximum
possible number (1659) of convective clouds frequently. In some cases,
this leads to the forecast distribution of showers becoming noticeably
striped or banded. In these cases, the trial version improves the
forecast distribution of showers substantially by;

a) allowing a greater number of convective clouds (2488);

b) varying the order of calling the rows in the convective test.

2. In the very unstable cases described in para.l above, the total
convective accumulation is increased in the trial version due to the
greater number of showers. Convective rates are mainly unchanged.

3. In warm, moist airmasses, the current version occasionally predicts
very high convective rates from a shallow depth of instability.
(eg.,convective rate 12-20 mm/hour from 1 octa or less of convective
cloud of depth 3000m.) In the trial version, the amount of water
retained in the cloud (for anvil formation) has been made dependent upon
the temperature of the cloud top. This change is partially successful,
in that it reduces slightly the erroneously high convective rates in
warm airmasses by about 3mm/hour.

4. In the cases described in para 3 above, convective accumulations were
slightly less in the trial version, but dynamic accumulations were
slightly increased. Hence the total accumulations were very similar.

5.In all other cases, (other than those described in paras 1 and 3
above), the changes had little impact. These include cases of ;

a) deep convection with cloud top temperatures less than -12 degrees
Celsius.

b) frontal cases with mainly dynamic rain.

6. Little change was noticed in forecast pressure from the change to the
method of calculating the Exner pressure deviation.

The above changes were implemented on February 17th, 1988.

REFERENCES.

MET.0.11 MESOSCALE DOCUMENTATION PAPER NO 5.- DEEP CONVECTION
VERSION 2 MAY1987. BY R.T.H.BARNES AND B.W.GOLDING



LIST OF FIGURES.

FIGURE 1. D.T 18 GMT 12/01 87 VT 03 GMT 13/01/87
a) LOCAL CONVECTIVE RATE (mm/hr) - CONTROL VERSION
b) LOCAL CONVECTIVE RATE (mm/hr) - TRIAL VERSION

FIGURE 2. D.T 18 GMT 12/01/87 VT 03 GMT 13/01/87
a) CONVECTIVE ACCUMULATION (OOGMT-O03GMT) — CONTROL
b) CONVECTIVE ACCUMULATION (OOGMT-O3GMT) - TRIAL

FIGURE 3. D.T 00 GMT 28/03/87 VT 15 GMT 28/03/87
a) DISTRIBUTION OF SHOWERS - TRIAL VERSION
b) DISTRIBUTION OF SHOWERS - CONTROL VERSION

FIGURE 4. D.T OO GMT 12/06/87 VT 18 GMT 12/06/87
a) 6-HOUR ACCUMULATION (12GMT-18GMT) — CONTROL
b) 6-HOUR ACCUMULATION (12GMT-18GMT) - TRIAL

c) OBSERVED ACCUMULATION (12GMT-18GMT)

FIGURE 5. D.T 00 GMT 13/06/87 VT 18 GMT 13/06/87
a) 6-HOUR ACCUMULATION (12GMT-18GMT) - CONTROL
b) 6-HOUR ACCUMULATION (12GMT-18GMT) - TRIAL

c) OBSERVED ACCUMULATION (12GMT-18GMT)

FIGURE 6. D.T 00 GMT 06/07/87 VT 18 GMT 06/07/87
a) 6-HOUR ACCUMULATION (12GMT-18GMT) — CONTROL
b) 6-HOUR ACCUMULATION (12GMT-18GMT) — TRIAL

FIGURE 7. D.T 12 GMT 15/10/87 VT 21 GMT 15/10/87
a) LOCAL CONVECTIVE RATE (mm/hr) — CONTROL VERSION
b) LOCAL CONVECTIVE RATE (mm/hr) — TRIAL VERSION

FIGURE 8. D.T 12 GMT 15/10/87 VT 21 GMT 15/10/87

CROSS-SECTION ACROSS SOUTHEAST ENGLAND, SHOWING CONVECTIVE CLOUD DEPTH
(C), CLOUD WATER (M), RELATIVE HUMIDITY (RH),AND POTENTIAL
TEMPERATURE (PO.T).

FIGURE 9. D.T 12 GMT 15/10/87 VT 21 GMT 15/10/87
a) 6-HOUR ACCUMULATION (18GMT-24GMT 15/10/87)> - CONTROL
b) 6-HOUR ACCUMULATION (18GMT-24GMT 15/10/87) - TRIAL

FIGURE 10. 12 GMT 11/11/87
RADAR PICTURE FOR 12 GMT 11/11/87

FIGURE 11. D.T OO GMT 11/11/87 VT 12 GMT 11/11/87
a) LOCAL CONVECTIVE RATE (mm/hr) — CONTROL VERSION
b) LOCAL CONVECTIVE RATE (mm/hr) — TRIAL VERSION

FIGURE 12. D.T 12 GMT 13/01/88 VT 15 GMT 13/01/88
a) LOCAL CONVECTIVE RATE (mm/hr) - CONTROL VERSION
b) LOCAL CONVECTIVE RATE (mm/hr) - TRIAL VERSION

FIGURE 13. 15 GMT 13/01/88
RADAR PICTURE FOR 15 GMI 13/01/88



FIGURE 14. D.T 12 GMT 13/01/88 VT 15 GMT 13/01/88

CROSS-SECTION ACROSS SOUTHEAST ENGLAND, SHOWING CONVECTIVE CLOUD DEPTH
(C), CLOUD WATER (M), RELATIVE HUMIDITY (RH),AND POTENTIAL

TEMPERATURE (PO.T).

FIGURE 15. D.T 12 GMT 13/01/88 VT 15 GMT 13/01/88
TEPHIGRAM FROM A GRID_POINT OVER SOUTH-EAST ENGLANDGIVING A CONVECTIVE
RATE OF 10-13 mm/hr.

FIGURE 16. D.T 00 GMT 09/02/88 VT 12 GMT 09/02/88
a) LOCAL CONVECTIVE RATE (mm/hr) — TRIAL VERSION
b) LOCAL CONVECTIVE RATE (mm/hr) — CONTROL VERSION

FIGURE 17. 12 GMT 09/02/88 -
RADAR PICTURE FOR 12 GMT 09/02/887 i

FIGURE 18 D.T 00 GMT 09/02/88 VT 12 GMT 09/02/88
a) CONVECTIVE ACCUMULATION (O6GMT-12GMT ) - TRIAL
b) CONVECTIVE ACCUMULATION (O6GMT-12GMT) - CONTROL



13/701/87

GMT

18

B

J

!

Lo

VER:

CONTRIOL.

3

v/ o

1

TR

RAT

CONVECTIVE

]
—

OCH

S S R

SION

R T A B T

Cam/hred

ke

™
B ops

CONVECTIVE

CAL

L

.

CONVECTIV

PR

VT 0300Z 13/01/1987 TRIAL

CONVECTIVE

VT 0300Z 13/01/1987 MSFC.OP PR

) © o o
= eOoe® wowowow
: °o ° o o 0:(;25204‘“\.
o - owowno o [/ v v g e aniPn
OMnMoMN O * ©0 ©0 owowmNNMmwowd e
o OMNMNTOYOTNT wwwnowonmennh B, R |
O CMOMNMMeNTOwTww envnnvonnnh M‘..\. Y
CPTOTNTNITNITMeINONON ™ JCSS?KF.A’;ZQW evew
PO TNIN TN TNONINONDNNN N QI 00 A eve
NIMITNTANANAONDAONONND OO .~ Yoo ome ewe
© OeMYNVNONBNOeTnnen @\3544350404 en
0‘35‘05\-5\‘5\15‘..‘.’.“\3‘0.”55"0‘0
FINITNNMNNNNNTOTOIOMNONOLTOCO0 HNVOITN T own
32“-5‘-535‘-5“‘""‘\‘P\“‘-‘S’ss‘“-‘ TNeYw
‘.2"555‘5““‘“\“\6\"\‘-.5 © o WOwN~N e T™NT"N
‘\..2435054.‘6!04."747\.70 me wown w N
J.\ U:ltl\-.b“l‘l.lﬂl\ﬁ?l?CGC‘J‘OSOS onn
NJCCu.»vv‘o.vdc4.4\150765660)505 v~ wonvo
3“555' wowo NOOTVOOTNNT TN - -
{ Tonmne “( WON O Orhw wenm N " Joﬁ
w o w < ©we O * n ey . 5 W,
o evenconepon « o < N, 3 N
/ 1 - e .. 1
N cnoeo % oy ) ¢ 51
- © v ga e e S g g
\VMJ._* oneew o u/ 40
F <58 Pan cenn { H
i TenNOovn na " ne = s\Jﬂ .Vo\/\f)/ A Y
- n .4 A A A [ 87, /..-u ' )
o monen .Nﬂ.n\o\\)n:: ¢ wonknnen ¥ 3 1 ! S50
M\-.\ « ewn i oon.wu\nﬂu .o~ NN Nw 1 &
W Qr:uw)g g wne TnnNe ° M P,
mw\(n-ur )oo\ - RN TNvoe we \Y .w
{MA /ﬁfv-) D Sl \I.—..-uu.u_dzllq-ldo onwn - -
1(/4..(4 ’\tl.\\u. .\L... 4&) P R R R cnw~ one
=y -.MHM. o ///. o b/fm.a “. L) V.M.l\-z\sﬂ;/ ovow e
j N\ LY TN~ - e -
/\.\Iv o M NNT wenenn \jo ~n
~— " NS, *NMeven =n ~Ne . » »
uc.-f(\uo N *eneww J\VZQ? ~n »
S -~ 4042 e AN
¥ iNw O LR T )
o Mv .ﬂl.l‘o Neenan »n
o o owno ¢ % Yenvo meen N ~n
new~ {\. wa neo NeMmenn N~
° © wee " .f.\. r(.\ MO NTO Memennane
- no wnon o r Nnuhiao menenn n~
w owo on " - o .~: £ NTOMOeNTAnNe
meo " nn ﬁov 4 e *puvo emTenmn =n
o ©vo © <o o0 < aus TFJNITN Onmereen
© © e ocwve wn wonown i 'y o S ¥ N MAaNTNnn An
v wowenre wo ocwnne .m.ihlhc.fl & Jlaaq o ftn nnn
wnnee © wown wNno v~ . .ﬂu. ] -t f”.. nn - o~
wnnoe ~ nHnonennn~ » ° kﬁ ?Jw e o~ ~
o vew nNnOnnnne =» o o ..wu .v,- " NN .
\n voe cnNnNOTnNMnen ) © own o N4 NS NeN=mD
) ©o+vw0o cnnunnounnne ) envow ~ N- .
b cemneo ocnvonumnon~ o nwo - ~Non
——
- - )
o ° o+ © © \\toivlfli " (PR
~ ~ « o ° " ° /o « Mz \.—.‘.A.
~ ~Ne O ~ " NHNon oe,; ”) LB -
o I ~ wn monnnoonbko )Jno,.w "
o ~ NETMIIINT NeITNTNNO moeneho M‘ N -
) NTNMNTANTINTINNTNY MaaNvTeTadL £ ‘e
~ NINNIINTINIINANNOIN nanvnadne Jv ) «la
NT NITITNITTNNTNN MNNNNN QTR ann RO in "
4‘5\-4‘254JSA\-SS\-SSJS.’»J\\Q VWNneweon H -
NTANOANINTNNNNIINAnoY Svehn ma on - i "
NTNMONNONNNnnannnapeeTneh v eno - {, e«
~ MONMNNMNNMENMNENMNE TN TNATNNenes » O - ~n
NTITNNNMN MONMEnnNennednnenn no Nevonveow e = wu -
NTTMNNMNONMNENMEN NNNIheen @ Onmoe »n onmn e \?.\J )
Nevnennenaneenen NOn o0 .w - eon YW -
NeeMOONVEnNeeslennennecnno " » mnown { -
2530036540 © vovneens - o~ .\J
N~ tﬂvtf‘l‘.‘) Cew wTOoeNNenT nn N0 e
nHaNOOn MOONIEOMO® M Nnenn ”n wwe ™ .J »)
. MennNne “( PONe Neenne ~ » ~ o// .\
vevonnAd n"nen veow N
:7'/ « 0 n noe Mo M:ﬁ/c\ nrJa n. 2
. v eeen cnon 4?/‘[\“& i 4 2
’
o e

S BE
” - 3

>
-~

¥ s 4
"\
o g
”so
7
L4
4

Ly

..
s
33

&

é"‘.’ N
af
<
-4
Lt (10

?{

¢

/ ° nn
) [+ - L e B Y
..”UuG onMNTMN MNOoWe = " -
3 S mmnn mnohe en nn ~
- ne v e« nn -
oo v ) 1& - - " = ~
) % ) o e = ) )
n - TR
o - -
Ll
-

e



e7

13701/

aMT

03

FIGURE

CONTRIOL

SGMT )

-

(OOGMT -0:

NVECTIVE ACCUMULATION

&30

TRIAL

GMT)

00OGMT-023=

Id
\

N

$

CONVECTIVE ACCUMULATI

b?>

DT 1800Z 12/01/1987 VT 0300Z 13/01/1987 CONTROL PRAC CONVECTIVE

PRAC CONVECTIVE

DT 1800Z 12/01/1987 VT 0300Z 13/01/1987 TRIAL

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

.."""n"um"muu"uuuuuuu"mmxumuummme ”mm,..

® o
e oo
Soetine
O~® ~=~0o0 ...
® w0000 O0O® .‘.'
® O~0o~000O0O0O -0
PO ~=00 ooe

L J ®o~0o00o0o~0
L ®oooo~o0o0o0o~0
o O~ 00000OCOCO~~

- eoooo ®~0® oooOoO~~0o
d oo~ O"00 O e Orwmwo
P00 O - 00000 ~0000 r O rmw

o000 -~ 0~00000000 00 r=
O e e, 0 00000 0000 e~

PO - 000 © O VO e rmew- L ©® ©ooo® © o oo
PO - w000 00O - L d 'l.'......‘ oo
P OO0 === O rrrnweee- e o ©oooo0co00o00 oo
=000 ==~ . lllllll coo ®ooc0co~ ©00 =0
" QO e 0 GO mmemerme-- o000 --000® ©®00 ~000O0OO~0O
poooooo ........l... oo ocooe © © o090 © oo

a .o %
: “mwm :

»|
° o
° °
e o
o °

°

e

oo

°
© oo o
o o o ©0 ~o «o ®
-0 o0 ~o o e ©0 ~o ~o -
>® ~® ~0 © o -0 ~® =0 &
e 0 - © =0 ~o wo *
o -0 - ® =0 =0 wo Sl
o -0 - -0 nOo -0 e »
o o - -0 =@ =0 (.4 by
-0 -9 - ® -9 w0 w0 ot Iy
o> - - ® =@ wo =0 oo o




) DISTRIBUTION OF SHOWERZS S CONTROL O VERSTON

. el

DT 0000Z 28/03/1987 VT 1500Z 28/03/1987 TRCON PR CONVECTIVE DT 0000Z 28/03/1987 VT 1500Z 28/03/1987 CONTROL PR  CONVECTIV

l) rF il ’ : : ) [y
. ' 4
v ! ' v
v v vv’fr : vv"'
vy 3N - SR
[ vy ' . VW
< A4 v - . 4 & N L VIRY . eae
..3\7 ey vvvvg! oy ) ‘-Q vYVVIVRRNY WV }
LAAAAAAA A AL ) ey v Vv vevev ) : LAAAAAAAA AN A4 v 1 VVVV VY /
YYVVYVVVVIVIVYVYYTLY La4 e L A4 ig oV v
VYVVVVYVVVIVY wyve v vyve¥ VYVYVVVVVVVVVVVVYY ¥ HAAAAA SR AL ALY
AAAAAAAAAAAALAA 24 v vvvvyv v v vy _vevvyvwy vV _Vvey AAAA AL
VYVVVVVVVVVVVVVVVVY A0AA AN 4 v v v A A4 VY v ’
VYYVVVVVVVVUVIVVY © % 9V ' v VY . <3V 9V VYV ¥ e
VYVVV VYVVVVVVVV UV 1¥’ % v v : v v v P v \ M
YYVIVY VUVVVVVVY :)’ : v v v S / P
vYvY VYVVV _VVVV ¥ v ‘ : L0404 AAAAAAALAEE" v
vy Vv VUVYVVVVVY VY, / 1 ‘ voveV vYvY ¥ e ,.}/ P
YYYYVY  VYYVVY 2704 e : YYVYVVIYYYVVY vvvvvYwy ¢ A5
yyvvveYey vevvvy Y N = : VYVYVVVIVIVVIVY P e
VVVOVVV VVVVVOV Vv ieynsS vveY \ v v v vV .,3 1 v
VYVVV VVVPVVVYV ¥ v/ YW Ve v LAAAAAA A vOVYVYY iby 4 N Ve ¢
P VIVIVIVIVVVVVYVYTY/ \\ \ vV VYVVVVTVVVIVIVY vov}/s ) v X
YYVY VVVUVYVVRUMYVYVV | 7 H vVvY ¥ YVVVY VVVVR.NPVVVV/S ? oy
LAAAAAAA AL ¢ § 1 TYVYVY LA A4 v ,_duqu-v‘ J 13 v vVVVY
vYvVY vvyvw 4 \ AAAAAA v vvvvVVVVVYY 'Y Ve { \ v
LAA AR VYRIVVIVIVY ¥ \ vOvVvY v LA AL AE LAAAAA A \ vovVY
vV AAASAL AL AL N ST \..*,-a‘?‘ v vVYVYVY wv veovy o i..*,d‘?' % vOVIVVY
v v, YVVY e s’\. vVoVvVvY v vV VOV ‘e Vs s\ ;S ve h vVYY VvV
v VIPYVY YV 9 ) \AAAAA A v _vee v e v < voY
;,:fv- VXY VYV YOOV . v, vV “gn.as_‘ v : v ~ vYVVVY
7 ¥yvvewvevvevy & :} \ 5 \ 444 vy 24 ‘,i% 3% i 1222224
0y v ve A N AAA A i A LS
v = S ov-w vvvvvv]r{ vy & h2 vy % W oy vyyy’ v & ¥ s vov
AT YYVVYVVVYY v r‘ vy v v § v {7 v vovvey v v v v vy
iy vVVVIVY © v vV : vV VVVVVVV ® RV
vV A VY  VVYV VYV 7 vV v v v ‘ v L B ov
oY 4 __ vve vevy < vvew v vve ‘kxvvivv v S5 i 4 SDF ve
vovY A VY V. v VRV © (\' vV \ v vvv et YV _9VY V 9 Y ~ & LAAA \
oYY ’ v V VYV N Ay vev ve 4 v VY Vv 9V, I vv \ ve
vyvy 3 VUV VYVVVVHV (24 v vvvvevs VYV VvV __ 9V v v vy
vvyesn . vy v LA A4 v c—ena, W / VOvOV.Y YvY vovve) ok A A A4 A AN 4 A
14445 P vy v v VYV 3 : VVVHRFR v v vyv £ S
VIRV IVY v v VY A4 ve \ VIVRVYY { Yv vevvvve v L 344
3 (544 v vAvY Vv vvdpvYy ve hd PRIVYY v, v v ve VoY v 4
vYY_ YV VYVYV L4544 v v vovYy o CEAAAA M AL < a8 44 v vovy %
v, LAAA BN g P YVIVVIVVVVVYY ve veve ¥ LA ve _v_qgv}vvvvv vVRVVVVY V99 _  VVVVPV (VY
v v_ww vy vV _iv Jve vy & VYVYVY _SYVVVVVVVY vvVVYY v
% T L o et (241 vOVIVVY vy vvv v VY 9O Rad vy
z %, = v = wd
vz £ v v vV vV v vpvv v¥- 3 vvvvye vew VVVIVVVVPRVYY
Roza o 4 VoY .- iy o \AA*A A4 A4 VEWe sar .IQWV ve vevvegvey vv
Vv v 2 R FAR IR TI LML ¥ v ¥ wv ol S ,( 25
(2222 vy <57 Y9V V¥ 5 v R ve v VO cReve ~i
v v LA v STeen Y Y v v ve b S o g v il
v RE BT v { vo v v R | | vy
v v vovY .7 gy vv v vve ' v ¥ LAAAAA AR AL
4= vy f vg S ;_‘v" ,-lvvv . vVevw v { veew v s ve -y'w"vv
v L g bk v Qe oromna, ¢
‘v P w3 "oV vyvev v vVVeY v T S U o s LA LA A4 1 AN ]
¥ ';‘" vy 9 MTTNITTRY vve TV A 2RAS 224 ACT IR ” v {V‘ N T v
’ -
v 5 vVVYY Vv ST 1 v
v o oL TR N v v
A v s v t AAAAS
(o

b




5/87

1270

GMT

GMT

BaF 00

EareUREsa

e GMb=126GMTE) = CONTROL

-
-~

€1

ACCUMULATION

5-HIOUR

a?

TRIAL

gt PEGHMT 3 =

o,
rs

G

&E-HOUR ACCUMULATION

bl

DT 0000Z 12/06/1987 VT 1800Z 12/06/1987 TRIAL

DT 0000Z 12/06/1987 VT 1800Z 12/06/1987 CONTROL PRAC

PRAC

P Co0-mmoO~co® ° =il
e NNATRAT AR, ARAARAR SN O ° P
NI ISP AAN A I NN ~OOONNB RN e e IOy ° el
—-MeeenenAnne~-NO momcenhnnn-odAg ﬂﬂf °-
LA CTANA - - .|2llm. ©ooococoo) o,
CINNNNAAN=NT ~0000NN-N+D oo 4)@
CTANNE - - conmmw=to 74

B D mhew~ oo ﬁ

- - l|l3lll", o-0
AN OO0 O ———n IO!IV’ oo
COWP==0O ==men; evnna-

onn-0o - Tnopreanen-

onpenne b s Inccen-0

o~ LA Ll L D L R Dl Lt b i
.y - - el b Ll L L DL L L LA L L
."r'. LD LA L L LIS R L L L T ]

 EEARINN"00® PO e m- Mmee~no o

,

..é NN eTene~0 Ll R B L

LA d L J OO ITNARNNS LI B T T ]
ooyYfn L R ) So--n LY ) -=mooOoOoOo
/1' Lad 0~ oo0o~0v ONN~-~0000O
NNk S oouun:nuuuwwz-| pmedr

W eo-b N~ © o-nmnnnnnlo0
O-NOO -~ COormenn-

3.
g TEENEA SR
@. ~»/~J/rnu~.~/#mvu - m...:..av .foVaV
3

e, Ll i e eing S
4 wﬁ&; soatsts oriee.

g . &, seecs

VN 00“".0.0#’ -mn Chse- =

gl nrhxn. i . bt

EIF Rl 3EEE

COrrrrNeN,reeOeN~-000 00 -
."”.'.‘"."'-"“".’Q‘l‘. O M~
NI ARPON T INN~OOOO TN 74{i/ o=~
—nTATOARveNN~ - mmenhaunn--Ago ﬁf
NeenAReANAN-- o--nnf-0000000)p —O¢ o
—eeANNNNNNNDD ~nnunétoo OO.A) f
OrReNANNEN--00 waennto oo 4
CRrere - O 00 OAARR- ° oo
NN ---0 oooe~ve \}”’ Q- - ° V
,EARr,m® Oememen ~eon oo
P -e henn-- ﬁ
o-nAn~0 vTonePovenn-ene f
A

» o
CTOBOONNNNNNNNAAON-O © ? ©
MY ARANR NN s ANN
.y -~ - ¥ 3 RN - AN TAN - o
== a0 ERENNNAN - - - m---- NNeTNOND °
V‘ oo Or e ANINT 0= OO0 mwmnw NNeTNAN- OO
00

-0 ‘oo eneene- ..llll!!llll 4
o Iovlno)tlllo O NN~ !
-~ e
~NN=--0-00O -“
NNNNO =N u%
00 neno S % -

o on - OI!K
T Syl

#*“ P . b
oo~ —-neawn

0|||)03|

R EY e

k LA L L L 22 .l!l
f&ﬂw OHOII!HWM“O WM "mnno
cossoits I Aol
gy 1 EEE
S oou.w. w, w mnnuunn
o .uouqa». ®ece--
oo0cooee e9oeece ecoo oe9

coocevece e eoco




FROM

2l 12/6/67

10

187 12/6/87

17 2F 00 QT

\ - - -

CEZERVED ACCUMULATION

|

12/08/87 NT 138

CEBEMT =186 T )




o

T

FIGURE S

CONTROL

(G- 8GMi)

N

s
.,

5

~HOUR ACCUMULATI

=

al

TRIAL

Gl GGl = S G =

AR

6-HDUR ACCUMULAT

b

DT 0000Z 13/06/1987 VT 1800Z 13/06/1987 TRIAL

DT 0000Z 13/06/1987 VT 1800Z 13/06/1987 CONTROL PRAC

PRAC

-
. ®o~0
|00||°Iu$ ﬂ‘n-. e
N~ % W o
wnas!ln‘nnlzvo|h 2
% QYO -nesen- - e
\xo00=0~vannniNesnnalo
gy oo i bkl

b e ik el £
\\N\Oﬂﬂ OO - == - - IL-
C00POO~0 O ~~0~0 -
R 4

N mem--- o~o
NN .- --- °
AT NNNNN,OD
DemNANNAAN -
O *AReANNINreren oo

‘s
A
el
- Nem—n NENcONNmNN BTN
- AN T ANE DN NNAANRA - ——-—o®
o~ CETANIN e NANT~NNAAT - -
o oonno ovenvavevenee ° ®o oo ~ /f
b 2t o - —vONVOBAN=NA -no =~ "y
Bovecode Neenne B T e S e

)

\ -
OilﬁMMN!ll 'll!d‘}"““ﬂ”l

-0 Oen -~ .vi
.OYNHWH © OA-HreMmeNen ©
con ° nn " ennen

B

[ eneeten 0 B T minih g e
(F\..movul“ m.%fafwy av/ ,M.g.”..v mem
Mgk ,~

VO~ o ——
AMW *d | ececwe oASE” ob S,

eooco - ©o~0 ©0 == Sy
nNﬂﬁWOIO o~ coocoo . 7 -
o0 AMO °
©o ©00ocb-~=00O A9~ ©© ®©00 © o0
OOV mmmmemee o0 cCO> EPNENOm =D H
P L Lt n? Ore=NNDO ° %
B oo ~0OONMAN-0000~~000
Qoo eooo ” OrNerNeerecONNe==040000
Orrmcnrrrnennne coo NN O MmN ~00~00PR000 ©
IIIIIIIIII Crm-0® O~ NOOOmrrr 000 ~~000Ww00~ o
Grrrrmmcemen- oo coe oo~-o o-N-r00~r00~0~0dooo oo000O0
Orermecrmrrnemnn ® 0000 ~r00 © WV|'IIQJ334J“! -, rDOPrD Oeree=00
0Orrrrrenrcnnm- e g S B °
|||||||||| ©0--~0~0000~~~00g~0 T4~00 T~ |.|000°”00|||ll|0.0
Oremermeemme- P L T LT e —— o= ‘-\-p-uuli ’IIN. ~-=0000 Orcocons co0oo
Orcrranen ©0000 - mm==- oo o —nn - Punoo-Nhog-ooy: e-------- oo
P et ©0©0 ©00~0~~00000000=~~0 coo~~ 1940 Vormmmem- oo
OOwmrrreeee ° 000 rrrmee 0O rm === ° Q.O!lllM&)ﬁ O~ N=~00000
©c00c0000-000 OrrOr e e N, NN -0000 == s c-c000
0o oo ocooocoo e Grrrecee °
Oreem-- © © co~vooo

ono
> o, | o
- Y —.l!)o
mearan= 3 1 Ny -
Aenneone 411'0!# -
NeevoBON- - ey o
BT TR 3444[“
—Q=NNA~ ~nerov)
~OwNN- ~ed00
P -4
Py T u
©00~0{ 00~ ~000~~~0O 5
||||| oo
AT NANNNN-O )ﬁ
“HNNANANeN- -
U O= EREACARIEme-- oo~
lllll L L LR L y
;AR I I N ONE A e N, IRIA == ° i
DATANAAR NIRRT NNARD = - w0 r
. eeewno ovenvevncAnne © - o 7
—NeO A NeGYNORONNAR - W:
uﬁdiv ene neenne oene OrNOA Ammn-
oo r~0oq00 noon - )01.!!? ~ Oen -~ J o
-, EAANAP R NAO -~ o | }J}
oo - - OATNO NN~ ol
OOObm ° © ~n-vo anne o [4 w
ONemen- onn < R
N - & ﬂ.pv l).
\

acoos {Re, ot ; \N

® oooo o {ﬂl.-. o ~0~0
000000 rmr e~ oo o —ENOEANANN-- @ e
COO OO mmmmmm e ° —ReeARNN-O .
e S R R ° g~ =nee=- oo \
Do mmmmmmmee---- oo 185‘ Ph .!’JJIQ.-OllIl.!'Oo‘o
DO ™ oo o r% N QN NN - - P o
D - oo o o Vo~ F S T L L Y
O o - oo oo ooo P L L b e ~do oo
O mmmmen o mwe- @ O 00 On=w=w000 2Y|311)AJ|’J tl!)n)tWO 000 ==00
OO rwrmmmemame oo 000'!!|0|ll?0|02)4‘ e AN - - ° Orer=000
) H - - o
Owmmme--- OO D00 mm O mmmwm O~ PN A A-00 0-%0 Oemme==-00O
Oemmmmm--e OO O m e =00 O~ A..\LIAI 183“- ~00 OO0« Oremem-=000
Ommeimesm- COOr O =ewew ™ 00 = PNen A A -k - Ooﬂ;w PTG o o9
e e i s ® BereiaBD 0 SOBESBENGS N n Jgoof_ { Pl S g -
PO mer e mwe- ° O DO oo PPy JMLbﬂb& cANe . "00©
0000000~ =000 PRI IR DT TR - S wn-000
coe ©0ooOOcOOe GO - NN QOG- === - oo ©
O - © 90000~ ===000




-
6 HOURS

S BN BN BN SN BN OGN ON BN S5 B GBS B am
OBSERVED ACCUMULATED PRECIPITATION (MM).

RN - 127 13/6/87 10 6z 15/b/87
208 snn 13/06/87 YT 18 GMT 13/06/8

CCUMULATION

(12GMT -~

%0 x
x
l"°.‘_’.‘“ x$.0 x30
x$:0 x3:0_ 154 A
vb.0 b




P~

~

/107

..‘;’

CarsGM OO 7 L 87 ONT T8 el e

P
b ¥ A

&,

FIGURE

INTRD

- ‘el

‘el

GMT )

D)

1 2EGM ]

i

N

]

v
L

LAT

ACCUML

&~HOUR

al

TRIAL

Gtk T3 E M T =

{12

10

~
!

cocumuLay

IUR A

B ey

PRAC

DT 0000Z 06/07/1987 VT 1800Z 06/07/1987 TRIAL

DT 0000Z 06/07/1987 VT 1800Z 06/07/1987 CONTROL PRAC

-

S
- \
3 \\\l\ 4 OIQHI'.Olll -0 H
:- Pl R R
NM“N'O \\ ©0~000~~vmo \
oA -=00 ® O re~ L] > .””””““' \\Nt

onneN~-~-~00 oc-nnmnet
A

—-merAen--0 O=nn ~0~0 L

2 ¥
S e Tt L ol s
b, Szdenuce noe i

I W e Aoty 3

\g

Cocnn.

B.olmad oy o m. LT e

&

TN o 2 <
3 ."Mo Ooa /ﬂ%fQ ~p om o.' e
- ? .~n\ Jﬂl
dv u?*%%gu JW?“U kﬁjl WY j
INQO %c % 'W-&p e }'\l‘\l\v\\\[”l
/ e oy
?0 ... \m
A lH m .e.
«zsfw S5 Y
o0 v
”wauMM;hw !
3 4
d 2
jd?f%w
AT
............................................................................ N
mmmu { Bk 5
O~ - m |l-\-w cu: O“
5 e N
.. .wvv-”“““”,. --o Q-\
Poe an { “srsmsmamnai |
proinegs spciery o i ““nmmmmmva
gl B
o ¢
§
} ¢
£

Crm




I EBE I i B'aE BN EECEE-ENC-EE EECERC/ENCEE B B B B S

a) LOCAL CONVECTIVE RATE (mm/hr) ~ CONTROL VERSION
5) LNCAL CONVECTIVE RATE (mm/hr) - TRIAL VERSION
VT 2100Z 15/10/1987 CONTROL PR CONVECTIVE VT 2100Z 15/10/1987 TRIAL PR CONVECTIVE
: //f r '/’,
d;\wer* ~ (/ /pJ--~\

16
10 6 6 18 10
] s ] 4 s 13 1 s ) 1 IR 1
) s s 18 19 14 19 9 s 1 1 8 9 17
9 7 s 19 20 20 18 s s 6 € g
$ 10 10 8 20 21 20 16 14 1S iy 080 13 18 17 18 1415
1 1 s 7 9 177 14 1398 98 15 s 1 s s 7 1 Y Bl L e T | 15 14 15 18
P
Piiag B 7 19 SR | i 15 W W 1% 18 <3$f‘£ 16 3 3 7 9 L p AN | TR L e T el T 15 16 15 d‘} 135
/2 ‘!‘ "/ ,i
/’.'" 8 12 6 1498 0 ) 15 0818 1615 1S "e/ 0 n ? 0 16 W 1Y s 16 16 16 15 /!
’ >~ ’,
~" 7 '_-__.'““” /J / "‘./"‘-'
/ 4 851018 15 13 (] 8 1 16 16 .y"";_‘\ __/ ol s 0 8 10 0 9 1R 0 s 16 15 T
C"J
d ‘/ vu-“’__.. / R £ ’:}/
s 6 6 10 9 10 10 f 5 14 0 ey 7 7 %0 8 17 18
,»-J [} “ 8 9 8 6 R ; e | ) [ S 0 7 ) ° 7 6 0o 16 16
R LT RS SR TN e i T e e Vi L P ot i el 2 SRR T Y T sl /"’
9 6 ] 8 6 s s R e 1 1 /"‘*~= 1 7 8 9 ? 4 o 1 12 1 1 /"‘j
® T \\,j‘ o
'\, P o
N ~ ————— /s 2 5 4 6 6 15 N o-ﬁs._“_. b
e S S S SRl » » Q\J_,,,-...- T 3 Al ‘-'.7\‘,..-»‘-""' T
_../-’\ ammy pmmmnt Tved L e 3 o a'\o----’H""'/ o ‘\
R AR T ST A T s et s Frased RS e e TAY ey
TR S s e s el MR S0 S iRt S (e S 0) Sy S SN R e (S S W e (N STV i) (| ST SIS Ok Yo, Sy e N
‘{ Pees D e, \\f i N’
7 S S B 16 14 12 10 7 4 5 8 13 12 " 9
S ¢ R T S L 10 7 3 4 13 120435510 9 7
@ b'-



=LEURE B85 B w12 GME LSO 487 Vi t2 L e S /0 /87

¢y CROSS-SECTION ACROS:E SCUTHEAST ENGLAND, SHOWING
i CONVECTINVE CLOUD DEPTH ¢C), CLOUD WATER (M),
RELATIVE HUMIDITY (RH),AND POTENTIAL TEMPERATURE

s T I RO T

12000 ;_____;__J.=_—f R
:::::——::::::::=====*— g

10800 f— __— Bl

65 65
9600 p— 60 /
60 60

1 W(ﬁﬂmvoﬁo a——
7200 =20 0000000000000

sc,noooooooooo / .
0‘600000000000 :

000C0000

6000 f—— 48
0600000000690
gopoDeRE0bRay 000000
0600000000000 00000000000000000000
4800 |— 00000000000 0000000  0000000000000000000000
____%Qavognnnnnnn 0000000  ©0000000000000000000
46 o 0000000000 P e 000000000080008
E 000000 b o S 000000U0od 00000000000
3600 p— 000000 g0 oO00€ 00000000 .........:!... CONTOUR CONTOUR CONTOUR
;o U000 000000000 U0 ‘NTEWALS lNTERVALS lNTERVALS
0.65£,0000000800060T00000] __ s L — 0.00020
| v 50040 J%%Boooo:oo 0000000000
2m . ...IC“IIIIOCCQ'..I.I.ID
000¢ 00000000990 -%8000000000
0000\_ 0000000000 2 o
Wiy o S 800000000
1200 /
()}
ﬁ" gg: y= 220 DEG.C x KG/KG




7

T 4

v T e R

=7

=0 L

il

et

Wi

. e

,

GURE

faid

£

CONTROL

2 G R R B

ta P

Y
s O

SN

LA

ACCLIMUL

&-HIOUR

PRAC

VT 0000Z 16/10/1987 TRIAL

24GMT )

CleEli=

—HOUR ACCUMULATION
ONTROL PRAC

&
C

N
A

o}

' VT 0000Z 16/10/1987

I ¢ O N

MODON TN NMe N

o w'wun Temeeenn o
%Vﬁb%“!“ﬂ
IO N © OO S 33%4200

OO0 r NN N®

MM NNONNNT M - co~-~0o

gL LR R R
001']22\-\-4‘4‘57”“"””““.”&”””””“”"U’750‘4333545°°0lll°
0°||2233\-‘4C‘xa.l”ﬂﬂ”““ﬂﬂ““ﬂ"“”"“H"“lﬂl\l.\-\-\-\.?llOnvOIlO
OOI|.2233346lO‘S.!WQMWWWWM“"W”““W7S\JJ$‘."”\-?IIﬂmlo

0112223\-33\-\—405.79"“W""""”Nﬂ“ﬂ-l‘éd\-)\—\-\. ﬂo.l?l “w oo
00!'22222223334ls‘ﬂﬂunnn"””NHUWC.%Sl133322’21 ~NADOO
00!'112222223\—‘05‘0|4737777762!9554332\.2“? ~N~-doo
O O e e e N NN N YN0 DA hRBR AR RBRNPONa TN J.?Ilhﬁ
OO r e c NN I NOONORBRR o oA rONenNNNnANN -0,
oo 0000!1|lll22334457Nmmmmmwmwwuuwl7llllJ)JJ2|l%
OOOOOllll122JJO467NUMVANMMWM$UWMB7CSC43)2!!&
0000 rrremeNNMMnyn© g R R e R Rt L L R A oy |
oo 00000]Ill23334¢.&802“!8506ﬂ56\.2!I9065‘32lb°00 o
S 0000!!!l2331\567Nmﬂmmmmmmmmmmmmun7544\.2&000000
o - OOOII|122\¢\445679026.9ll!5l45754206544‘4.!00000
o~ 0001lI\2&)4567OﬂnnﬂnmumunnMMMMN97554&)H1000
- OOOIlJV‘?234567GmmmmmmmmmmmmmmMDH764 fYIIOO
o-N~N-000  © - P&OOO!I122344457OOQWHﬂuuuuuuuuumuuw85r5)222
NN NN~ AN--S S Q-0 -0 0@!000001|ll2233l5567!!0|h20“ﬂnMMNMHMNQC cven
AN NN - oo ln110000001l|1225445077lﬂmnﬂﬂhﬂﬂlmuﬂﬂﬂnzifl4‘1
PN~ dne-=-00 - W m e DOOOO R r e e NNMTNORNN DN o~ m7(7ﬂﬂwf533J
nnvonden~-000 o S 000000 NN I N A AR B O NN CPANORO AN -
dwmondencnne - j ©co~ oo 800|lkﬁ?i¥§ﬁQlli7'MWRMMMMI?JCCS cnone
o= POMM NN - 01!!1&3000000 000&Vf|223 PRO~=MmOOR oo vdnnnme
FReed N ANNMING O-ee o oo~ CLERR e Ar®BeeSCS-conbynen e
o~ o NMNe- ~ene-0- 00 0O OO0 r e NMNNIA AR AR OO RRRODR LD rhOnm Ao
boone e MO =N~ -—- oo oo Co0Oo--nmntnnenneesansod N @coc@mmn e ey
N N RN eNO =N~ ~O o £y OO0 == = oy HS?f‘U“W’.’ﬁmeMuuwiasJ2
W775‘4252|Il|3||100¥ oo A?WO!!IW& Y or0dpen e wwuunﬂw.&nJlxw
PRI NNNE O~ =m0 ==l oy ﬁ\ epboo~~cNrurdgnnendon et L T
P OEDNAN AN~y OO@MO P~ 00 ﬁ\n CO00 - -NNNI TN OOhaados-NorO~N
o © = 35 ZIZIﬂzltﬂAUN#WJWM?O 0000 rmmNmmyvenOR~ conaadoradon
unt75@85h.ﬁ\2|1 Aﬂ@.ﬂuu ﬂ“? OO0~ e NNMMe v Y NRororowoono
B-onnransh i l.hvan&w FoRo> /l‘\).).. S onnye
mW&Uﬂ7ﬁt o ﬂ? o, ° 3 8 OO r N NMIMIITNOROROBONNNNA
o o w ok A e o Wd o™ ° ) e NNIMNeTTNORDOOOO O~ Yo
o S0 ™ <« 4554%”!00 o ™ co00d —NNNNMNTNORRAANOOOON
o

NN T INOONNODODN

© - A-X-) ﬂ°“|22-‘232‘—\-"‘5‘

M OOONINNMNI N~ - - -0 \u 7N QO w === e-ememNNNNNN"
M OO ONONY NN~ O oo ﬂ F cooo M‘ QO™ = e =N~
O OO AN R OOt N~ =D Om == h WJ X oo \ CO0O0QOOOO = = = = =
MO DI ON O~ -0 ‘“'\- ’Illﬂl (=] o~-00 s\- o QOO = = = -
rFOrOBMIEmONsTn-00 o b d 4 n:u.,vOQOOG—...J..s 0O~ -
jovwormemevonnoooO ©ooo ﬁ © _ococo~o o o -
lennownennen~-c0 © o~-oco ~ (%4 nfOOOlo G eco °
e nnNN-00 © o~~o0 o} aﬁ N coco opooco

I ¥ T OTINNEOO0 O oo wmmem - Aﬂo 1 V&:ﬁJw oo~ © coo

NI I NI IN=~0000~~NNN-O~~~00000-heM\_ o & co-o 91 oo~
MNNMeNN-000000~00 ocooo o'gv !W@ JW& o | Ry oo
booveeen-=-0o ° Yaiyp .»w

DD N T I N~-COO o coo o )dwﬁ

A h BT NN -O o CPOO=~00 ©OOO L 1

OOV ETIMN~000
(PR DO~ O

MO WO i NOO ~O oo -0 .
o

NN TN mnN~0 co~o OO0 O0Orrm NN
PPN NN NNNINN~-O O oo ° 0O0O0POO0OOr NN Nm
NN eeNNTNNeTN=-0O oo 4 coo CO0CO00O0O0 == MM~
rOeenNNORONMN-00 O~ - ° ooco 0000000 === w=w—
POV eN-NNOONMN~-00 ° oo oo 000 r ==
hevnneNnann-~0 ° ° T © © ocoocoo ©Oo =~
WONTMNNNRINN=O ©o~0 . ©ooo °~

S
P NNeTTMNMINTON-00 O -~ % ©ococo W ©
rNoeneennNNNOO ° -—0 -lo ﬂ‘ & coo »
PN ORNeTNN-=--00 O e rmeeeed Oqu re P ) wmo.. oo o
7655632!100000!!39!llltlllooovyvﬁﬂj a3 Wo-o-0 . 4 °
rOoOwNnOen~-0000CO~-~0 ° © oo o' dv {QJQO«"f °
oo NONM-000 N QMQJ ?&v
roononn~-coo =) oo 0&1(@5“
PWONOCYN-O ° ©ooococoo0 oviois
wowmoem—-0c0 ©co0o0o00000 oo ococoooco0o
oowewen~-0 o~oco ° ) ccocoocoo
* M N~ ~O
°°°‘|""22"5..01’5‘77,777”".’222:2222”22‘ oo~0
se=22cCCCcttSts
OO~ NNNMNI T IOl TR O N RO O NN 0 - RN T T I I TNNATMOOO =m0
- - 2".‘ - NN~ -
O m N NN e I P T NPV D O NN R OB R AR R AN NN Y LI MMMMNMAN-000 =~
S e e vm v on vm om e em om e e - e
0!!2223)30044‘500"UHunn"nnnnuuUW75‘J)J!J”JJJZﬂmo
OII22\.\.3\-)34QQS‘OWUHNMNMNNNHMHC.‘.J\lJJ\.\-S BN -= =00
OO0 e - NNNNMNY TR AT NO00000Otoneennandn = o
co COO00 - - -NNNNNINOOONNLOLORIBIdonrnovsvsrnennn-o
OO0~ —NNNATTONAy o R BB R e N AT N 00N vnn-d¢
o 00000~ NNNneneda - NboDOROs TN TNN-00nOrvenndoOOCO
=oe22-BIII0INNC
oo CO0O0rrrNNNeTpNVRNEONCRGR NN NNTNANNO~RNY v nN-00000O
PR R R R R L 's
oo 00O m NN I T OR N PO N P AP O T NI T OO ITNOONI TN =-ec0000
22222223032 eery
ocoo OO0~~~ NNANYNONRROONSORRANNINERN-Orons&n-~000
SesgEc2onINetos 5
-=00 0000 =m M NN T NN B - N O PO N YT T NP A ~OROedntemeoo
- PR R L N
—--—0 oo O O NN NN T N NN B O - N TR DO T T T M T M- O RO NN - —
s=SSc223IIXIDIZ2C
O = = NN~ -0 ° Owe~0 00000!'l!)d0456l.wnHU“MMNMHMHHNHHCC&?SQ?!)
O = NN - T e OO = = = o \\NlbﬂﬁOll1223235507l!’uuHUHUUuuﬂnuuuwr wenm
- =~ NN AN~ =S S ~O0=0 © O~ 00000 -~ NNNNIINOrROACNNTATIN-TI-—00NARORNNONN

NN NS NN - -0 - oo |.IllOOOODOlILl!!lA4071!’Wﬂuuuﬂﬂil"’ll"ﬂ&”‘&d‘
N M MOOd~NO~00 - N AN - - - O00OO - eNNMYNORRBONNNNNNABAOrNOBR R MO vn
It e eONAO~— e 0 kN& -——0 == 00|||\€WUﬂo o nN B nhaNCTPoNeReRnnnnn
“V‘OOO HBANNND !Lfl‘ -0~ |1Q6000|“W WP BB G =wndin=0h ecobenonn
o~ Bpon SZIIZOOIIOt&TIO -- rhOOW\t|'2)1‘77Il’!mHUﬂw.w l’tshﬁ3542
POrdON AT NN~ O=neme 000 - e Ll S LR A T R L Rt -k vceow "o
tGSSfM Willl’tlzlﬁro ) oo 000I112)f67079”mwn’!\u ToremANn N
WOSJSN P = NN == -—0 000O0--~nievovnoaooondoNdwo—nnnan

~OTNA NN e rNeNeNe-=00 [ TP bﬂ00|lt3ym WNeR e =500 Sl B - LT
RONR Y NN O~ NN=O =g | %01'!@& vhveropoaado-amE e~ nmn

O - Y- IlOJF(ﬁ&/]/ “poo~-MNadnvenndowo oS- tazanG~mn
b+ § NN =-=O0-~0 O-ONO¥-~ -3 O0o-~~nnmnvnerveohoodoonto ~e
o o © ﬂil!!!!!)l oo (e COOmmmNmnevne 7ﬂ¥0m0t39%ﬁ1 © o
revo o0 st Pk N oS 0001!2?}4Atssﬂf!””!ll!lllﬁ
uMHlC‘J“f S Ead offes AN D/HU .&bb— 00\!122)4t45507ll”’ll1tlﬂ
lﬂ-OSﬁs ?06&}5%0|. b6, COOr == NIMNAYTINORDONOOR~N NSO
DNQ“SSAW. lﬁld(l& > my ) MY ROVO -~ NNANTTNOrROOOR NSNS TN
ﬂﬂﬂ? o 2222&#10 3 A (& o i e~ NNMMNTNON N RONN OO
by o n/ 032221111400 Y oo NN TNORN N OONNN

.55(‘54&*?“!!111& Pait OOy MnNevanvennnd
556664£Lf§¢12100 ﬂph 0»%1122233444455555
556.5‘2"°‘lul2|‘°° s CloOrm m e NNNNNMTMMMe en

Q-0

(

O o e NNNNNNNMM N g

-

COO0OO0O0OOO0O OoOoOCOO
c ©ooo0oO




E. G LN/ 8T

RADAR FICTURE FOR 12 GMT 11/11/87

ol




B IGURE Sl

a) LOCAL

b) LOCAL CONVECTIVE RATE

DT 0000Z 11/11/1987 VT 1200Z 11/11/1987 CONTROL PR

DGy

CONVECTIVE

CONVECTIVE

7785330333
1011 101010

F1010101011 11111010 W

4776555348

cosvocnad

Mz ww
9 92 nemn

¥ 12101010 210 13
lg}b’rf Se &0 e e
0 13731313 10 9101010 9131413 9 1010

1
r
1211111119901010131010 "
S $16753795761 1
0121112)21010121110 § 9101010 9 9
1

-

I TH1011111010101010 9
SY11777590096310 27
1011111010 911 § 81310101010 8 8

L]
778
?, THIRI111001 9 9 814141110101010
1655516750013 75
0 SI0VTI01111901110 91413151510 &
9,
]
"o
.

ae
FL
i
oot
- e ow v ..'1‘

> Aw ee Ve s
s 20 S VvV ws
> e S0 AV W

1010

w0y w0
71014101110 91010
ot ‘, 121313130

14
L]
’ o‘l;::nnlm%nnnnau
L]
)

N NS v

OV S8 BN N BV

10 1NN
:woou u‘uun}é: -,-ﬂ"}

Yaaaayngn
$1515140410012

MY NN NN NS ANARRVVEVLRSY

NN NN NN YNOuwuN v
N ww ww qfovvove

N wwee
N ww saas

N as Ve e

- . Ve v -

“ o0 Ve va »

L . SN S wv »
e -

““-f

o
uu'u
212 e
u'-' 2

,_. %Ex,

RATE

FIAEYAS7 VT b2 6P B1 AV 787

(mm/hr) - CONTROL VERSION

(mm/hr) — TRIAL VERSION

DT 0000Z 11/11/1987 VT 1200Z 11/11/1987 TRIAL PR

CONVECTIVE

ra . 57 &l
. e
3

J2 7101211111010
l)ll'l"!"'

EE §: :"5) !ﬁt "o 'w\

™,
~

nu
-

3
0

310 0

1 (LRR100 ) e

n7nan ? "

s I 9 9
Y 0 MW Es
458 M0
\

I 910
ot \{}b)hfr
76 0N N

$ 9 NN

Bl
- "
“ v N o=
. «
e
e -
NALLY w W
¢ swoO

\"; ‘(

-

- -

- Lo

~-
~
-
~
~
-

e

SBve -
2
e

TaIN)N2 e
NN
ne l‘,. 7808
7 20

nnmone

iw%
oo::..nSO

W ase

-
- .
& Sw ww NeSSevesLeVe

evesvedew
~es-wZe 2323

g‘v

$ Ve avw wBvwvevVvLY

[}
J

1
e

]
112111210 120100 9
’:1;\""0 omlz
oMoy Wi e
w

e sizAnnan

LA A A L L L T T L I ]

L 49
3
-
~'.-
coev

-
-
~
-
-
-
-
-
-

X

e YO 88 wevLewvels
qprevvoe

.
v,
sw

o
c\

see veveme o=
Ceww vess

essonveve
vee sevee

1010J0r BALLL.
7 monnen e
10181 9 9 910 M2
F | " ou ] 11111101000
1038i010 mmu : l“’ e
7nn

’}{sﬂ’twammnnn
"‘ '.',.! 1313030210110 9

v N wew »
“ wy o

-
NNN NN BB NveveN Ve -

WO N ww ees

3

e 28 S0 vevLsN

e S S0 SvVes
ws sw o8 PUVLES

b Ve se svvuLw
B Ve BN Ve NwNEOVvLLS L

NNe wesas s
o wusvevess

e sosve vesrw

W oo VO vesw

b ve eevw vesvevwns
®» Ve ov veuvsLLL
e 00 ov weGuvesLw

o G\
3 B N

3
2

L1
"na

o e
11104
0ige W
0 " e
v W
* ||' w0

,..' "

-t ---'“\'

b



CONVECTIVE
1
10
"
-
X o
c':.,-?
01”
10
IREEE]
RN

1313
10 10 41010

’
<
10101013
0
4

10101010 10)
aate, ioa04ap N

B2

T

4
131313131313
1
100
1010

L
)
'
0101010131313
'

llllll

~

~

~ ~ erenn ~
AN - BRRAR= ArO ~
2 s W,
~e - 1MM1I rroRe //
e~ ~ohe~e - i~
/fw - e § oRnane N
AN e-n ennnn \e -
~ “ -~
-~

ovmVu

101010141013101010

10103050

7

1 now

M
I&Vllo

28

7o

7,

23010 1 1 1 713000
Ry

e

"o

)

ERSION
I0ON
41640131010 71010 7

o
o

- V9P remme-e m
eh=W.

Y °
o - ~e ¥ .1711711111'" c--
- - “ |Cﬂq¢ CRRRARARARAST Y
- g - -ee Ceee ARRRARN -
% Q ‘&0‘400 cennane
of - - PeeVieeeeveee w- -
etveeevevvee -
eI eIvIeVNeYT - =@
e vevevvem- -
eveqeevvece ve -

YL

- ~ o9 we ey eveeee -

CONTRDOL V
TRIAL VER!

e G

DT 1200Z 13/01/1988 VT 1500Z 13/01/1988 TRCON

» - - - - - - T~
*vee - .-
—-—ee - - . - -
T _ B0 - m. -
o - -~ -
= -~ a - ..n.?. w.,r.»o
£ = w
5 e U I %
() . e 5
N = & il ey e g L e e s G O e e LA RS
— z g
O ~ o
oo
m

GMT

~
s

1

=2
e

CONVECTIVE
”
2
”
3

3120
20
21110

mazmnmmn

131313
131313
i
m7unnn
11112

e e s

8 a2
e
77 W

L2,

eoenn on
~haee eeon o
revennaan~e

rovveen -
enne enrgoreasann

“hBeone —hhnee

BRI
LOCAL CONVECTIVE
LOCAL CONVECTIVE
PR

GURE

S @ evaenawn

BIOOOAAIIN ABvvTeee
’ COAATY V9V TANN aneee
- v aa Reveeen - e
. cevedoefeenn ~ e “

FI
a?l
b3

" "ae

-n enenyBrannnnaan
Oh SevevevevhAnean o
CCACINIRNT veveee

MeENARARYeT e v " an AN nann ~

TAARARNReTeTTIYn - MAAAne Aeannan
CeAMA ARATIveYYYRAN =» NoM AR AR AnnaAanARnn
wan - ven v ennn WJM) mmAananann

L LA A R L] maaan e

3

J 00“4 I l))l’)

- eeve - - ’W B ~
nRanneew - ~ o~

) E) nan % -~

- “n

" Aana~

ne o~

RATE
RATE
HE T A S A SE SN A B EE S BN OGE BN B B BN B B .

e
(72}
=
[+9]
[19]
(o]
-—
Ny
-
o
™~
L)
L
N
o
o
Ty ] Anann w “n
oo
[1e]
(o))
b S
o
o
)
N
o
o
o~
-
-
o




(-------—--——------ﬁ

ELGURE #1.3% LGNS 1 B0 e s

RADAR FICTURE FLCR 15 GMT 12/01/88

o

k500~ b 13018H
] = S 1\ l__




ELGURE D R e

CROSS-SECTION ACROSS
CONVECTIVE CLOUD DEFPTH

RELATIVE HUMIDITY

GMT 12/01/88 VT 18 GMT 13/01/88

SOUTHEAST ENGLAND,
(C>, CLOUD WATER
CRH)Y, AND FOTENTIAL

SHOWING
CM)

TEMPERATURE

49 5 w1
- 10 —
10800
30
9600 p—
50
sigo Lo \50 e
.7200 .
6000
\
4800 p—
3600 p—
. 000000 0060000
ESolmgme oo oy o BN 000004y 600TT0
g 000000 O00U0U0U
2400 p— 000000 000000
000000 000000
M O00000 000000
—0.00002 —6-6-60-0-6 00000000002 -~
0.00022 -
i P R SR T I e e
000000 6-6-6-6-0-
T 0.00
0
X= 459 X= 612
Y= 196 Y= 196

CONTOUR
INTERVALS

—a

DEG.C

CONTOUR CONTOUR
INTERVALS  INTERVALS
=20 — 0.00020
= KG/KG




¥ DYT 12 GMT 13701 788 VT

LS -GME
TEFHIGRAM FROM A

HE &R I &N I & S IR A B TN B BN D B R D B B e
FIGURE 13/01/88
GRID_FOINT OVER SCOUTH-EAST
EMGLANDGIVING A CONVECTIVE RATE OF

EO =114

e/ he

/1988 TRIAL TIDTD POSN.
1988 TRIAL

919 193
1T

L
“x-s
v

N
cemalod



IR =T
-4

-~
o<

GMT 09/02/1

la

12

Q3/02/86 VT

GMY

0o

B3¢ 1)

N

S IO

=ganlat SVERS

Cmm/hr 2

NATE

LN &

CONVECTIVE

¥ LOCAL

2

- ION

ERS

- CONTROL V

Cmmn/hye 2

NATE

CONVECTIVE

LOCAL

9

DT 0000Z 09/02/1988 VT 1200Z 09/02/1988 MSFC.OP PRAC CONVECTIV

- e ey
®o0eoceo~co~~0000 o B A e e
©0 ©0®o-~-0~® oo o N OO AL P g,
©o oo-coe e W, L S
co-o b AU A8 R Yt = Sl
conoce o Yo e -
% . ° d..nk( oo .-‘M .
oo ¢ oo co of oo Rjo oo
° o, o o ©o gl oce

N
N
°
Y,
°
°
H
°
°
°

< P { 5 cess oo 4- oo

& SR e

S5 2z e ipes

i 0*\0]\0\” 0" .N'l oo Oﬂ\ “"

b S a8 cosc s RS
" ®o0co~-oWr - .‘-‘

Bl R4 C RHENE S
3 A X 4528

N oee oo oo 4

ECTIVE

mrrennndoO000OO000 00~~~ oo
Ovm "N, ~0000000 orceo ecow
o 000~ ° oo~o 00w~
~000o~~00r~00~~4dng o ecoo LTS
000 COOE~BOO =~y = ° oo O ==~
- o ~00000~~000~~~Foo oo LR
-0 EEN DO, OO - -0 o-0 O -
o - =0 B L bl Lol T . =, 0. ﬂ.a o-0 Q@e ==
—cene L Yy e ) o0 L\ ©o=-=0
Presr evreees OO rNrrreme- o W I(% -——o & cooo
o e=e-o O r COO~NNNN---=O 4 - -0 1. © 000
Poo~=o O = e e OO NN NN" - =0 P e ﬁhaOOOO w) coo
1@ o o COOm e eNNNNN- =0 H m-.: a0 =0 {
e e - I - L NN N~-0 O ) - “*, Yo-o
e O = e D .- NN N - -0 ovﬂ’ﬂ” &-\ a'—¢000 - ~u
Poorcnnanommane wNe N-—O o VJ.. r.”...m
PN sl PPt g RN
I L . -0 q“fhscn
® SO rcrew 0Owewwe A%
o ®0o~~wo cooe
o o-=0

SLRRER T IR o W TN
o, zehs o W.M.x..év & it £ N
lla"h.l'“M oo Olubio p\l c\\:fcol\/ MM i
TOO -~ H o H HNO.V ¥ °o o
RE A e R { $.¢
TR e nn“.nnmmg i 5% 3
oo ©o~oo0o ° ©o o
oo ©o~~0co0o0 ° °o o
° -0 e~~0co0o0 ..St% w/ oo o
ooe o o~o ®o~~000 o) e o
oooo~ ooo ®o~~0coo iy °
P-=0== o000 o0 ©o~~0o00
P -0 ~00~0000 Owee-- oo & .wc
000~ ~0 - ~00~0 0OOrmwmw= oo mm &w ° 4
0000~ 0000000 O O~ O =m0 S Y o 1
000~ 00000000~=0rmmm00 .“\ fpo A
000 ©00000000~0mw=m00 N 4—
° eocococcco~-co~000 ..IM‘? f:cr.. A
©ococo~0c0000000 T Tf-h\-“
©o-oco0oco oo pX)
©o~0cooco
coo
®ocoo~oc0oco0o Orconae oo
L eoocoe S A e S T oo
L Tl e N G
©oocococo00000000 i 3o w ‘\Re--eooo
©ooocoo0ooo oo ] Jn'. \e-==-000
42 { s
\\\\\ N, ;w MO ’,l'li'o
° A ~ 00  Grece- °
A’ o~ ° oo O-eewo
. 12,22 N
coo ecoco ccoco \-. eo~-~0
coo eooo ° o==0 \n, ©= ==
- oo ®eooo oocoe o0o0~~0 M io-w-
L e eooe ooco ©-~00000-~~~000Y o0~~~
.0( ®© o000 o it R Y

00000 rennanAnecede 000

, Sax. e Ja : ».Hnnun\unquunmwu"
e Tees ik QTN PR

o cetTARS E > G ummmmmmm o
g&%,umwﬁh ,..vcl\(\l/\/. et e

O ° ° eco OO rrrmmmm- NN --0 Q==

e, L o R L e R -

/lo Or e NNE e AN~ === R

o o O rwrrmemm- ~e~ n-’l-lld:l-"l

° O rrrmme- NARNAN e crm b .-

s “d‘rvc P OGecccee wnnanhAnec el eceaa
/IW oo M[ \1\* ¢V errecee LT TN R Cpepepeps

DT 0000Z 09/02/1988 VI 1200Z 09/02/1988 NEWFCTW2 PRAC CONV

co~0co~ 0&.’\)/ Ast- LX4 L |, °e-ge
f\w.u-n;-fuﬁfﬂ e T




I I D B D I BN BN S D B B BE BN B OE B B B E

/ <

Q
)

hJ

-
>/

FIGURE ‘.'7‘ NG MT

FOR 12 GMT 09/02/2%8

030288

RADAR PICTURE




oo

i
™
(¥31

o

Rl 00

18

FIGURE

TRIAL

RATE

KL"

v

LDCAL CONVECTI!

a)

LDCAL CONVECTIVE

= CONTROL

28T

RATE VT

b2

CONVECTIVE DT 0000Z 09/02/1988 VT 1200Z 09/02/1988 MSFC.OP PR  CONVECTVI

DT 0000Z 09/02/1988 VT 1200Z 09/02/1988 NEWFCTW2 PR

Seeno" - one ® ~ sl ® ~ o
- = " -

“hecw” Socone T e b3 “n “l “
oo ok ol v Yo v 0o ae 55 o
T Yot 2 s 12 Rt g e
- ow m .ﬂ’ 1 eilme ~e =
5 e 1 e it
- & S ﬁ * No ~na o
o oy S w v M Al ne o
- 4 ) - v 9N Me me o
- P\\Q - * %% de o9 o
-~ \\\ o No Jl ~e e
s i . T EA Ne wm .
- - " o -
*v ne Ap ne o
(] " Na ) ne w
- “» ne wn W na »

- - " MY =n P -m
” - - Ll L IR S
~ "n N e enf e .
lfoo L R A wnlen -
- ~ " td LT IS

“l)l\r)\\m- - ~ o ~ - -

d ~ e L B ~o

\Jtd ¢ - e A e

"’ N ) I el

4
’
Lo iﬂum Uﬁ...\./ 14 y M HJ..!MN Y =
Ins  wsES ~g’ S SR e ~
o -onw ~ % G o;skv - . -~
~ - i
A T Ry AT il R
h, lﬁ:ﬂ\!ﬁail T~ 4 ;!”». ~ -ﬂh&!
I’M.Wlnuv - ——— P
/” eadee - " » 3 tallf "~
° ~ - one Jb "o e
e R e=n I'd LA I
g Vs rencef \ nn o
soe® - enzS s Aan e
222 2=*c
=2 go- sanes 4 Sy
=2 e sqpece » "t kb
b -t ~ANe-Ofn -~
e ~-o® ~ 'ﬂ"l“’i:ﬁ.”ﬁ - -~
e =» - CmAeNOR® (1 -\ -n -~
- - - - - - (
2L - SeN-NRON e ohy - -
qoean 292 2
B T L penchrese ol B
AN -NN - CAR NP ”h ~ - -
Pt-Sag 2 5443 == I2an=s 3 “
CEmToNTSs NSO eANRSON® 1 R N 1
SEZ==0TZC e aon~ee
SSeS:"8S 2 gennngges A R .
$IURSSSR =NeEexIthe® ~ ..Aw. #
ZZz eN--ReZZmreeo Y Sy 't
BnBnsinesse Th KW
s St T Thah X X Ui
sosRyne o AL
2282
gozas
~ m ."°°°° o LR ..
.‘W‘”””"”’. AR LR e L ~
vecarcesanra i e O - ©Onma-voo
evernrasoena p'd . ?'f ~e oo
voeranon~~ /4 5« TI—: ©ooo
®vven ~ao - ] 41-.?2 8
noe - H e om N\
" -;w ﬁ \
° PN »
AL {
e i
e ra
1
ol * H wee
/ o
- en"n -}““’
nn \lel 2!\»%\.0444
ot P " - NANNeTenne
”\\ ne new eenhacann
- - NN ANATe Anafreanne
ll/ ow “n Nneew I.I'lﬁ..?l’!
* M nn vee wenneipnnn-
- ” b - - L L
S

2
e o onne®eNs -
2297, Sreesgol A
ez - ‘5""’“ -

- —-—Ahee & "

= oew ——nooel ",

X vee -~nevewhn -~

bo = o |Illllll.ﬂ.l-7! mtwc - o~

ovee - " coavenve- fr\. an .\

o -v00 - - R A T R Y ~ bRy

S ~rowe NEYRARANO~ - L ne e b

- —e—- Geew Nnarrvevow - P4 ﬂha o wh

YhAArre BrARAROeeD H " e Ane 1
~CETNBBENENENPENN © ‘ - D A
CRCrR NI NI RSO W v”t.\hﬂ w\ :»-/Jtl ° o
~oWN ccoreweare s .«\aw' N ° f.#n
o —nAmesnen 7] c!f&

- ~noe coaw m.—-’msu.

enan oo A K A
" ’W"'
ren

\ AT SN "an
/ ovwew o I'd !l\ﬂ DL YT
- N~ -
= i V 2““)*] Suuﬁ/}l

pemnds A vage ~-
2N E -

Cd
R LT T
ﬂt Annbann-

itase iy




