MET O 11 TECHNICAL NOTE No. 75

(i

5
¥

B ‘y smp Tecd . Mete . Ao 75 W\
FOI ﬂ?’/“’h‘y(L‘ '\‘\ 5

o

Report on variable level forecasts on the octagon area

by

Nguyen Ngoc Anh

NOTE: This paper has not been publisheds Permission to quote from it
should be obtained from the Assistant Director of the above Meteorological
Office Branch,

16 September 1976



Acknowledgement

| | I would liké:to express my sincere gratitude to Professor R.P. Pearce of
Reading University, Mr D.E. Joneas of Meteorological Office College and
Mr P. Graystone of Met O 11, Bracknell Meteorological Office for arranging for
me to have this project work in Met O 11.

My thanks are due to the staff of Met O 11 for their kind assistance and
helpfulvcooperation throughout my stay, otherwise this work could never have

been complete.

Nguyen Ngoc Anh




Report on variable level forecasts on the octagon area

1. Introduction

The 10-level model was converted to the variable level one so that forecasts
could be obtained from experiments with different vertical distributions of
pressure levels. Both the 10-level and the variable level model used the split
sémi-implicit integration scheme described by Burridge (1975) and were run with a
time step of 15 minutes. The initial data for the variable level version
was obtained from the initialised 10-level data using orthogonal polynomial .

L interpolation described by Forsythe (1957). A diagnostic program was written
to compute RMS errors at 10 pressure levels between 100 mb and 1000 mb at intervals
of 100 mb.

_ From July to September 1976 6 day forecasts on the octagon area were obtained
from variable level experiments for a particular synoptic situation on 20/6/1976.

The forecasts were assessed subjectively and the numerical results were used for

the purpose of comparison between the 10-level and variable level model performance.

e Experiments

| Extra pfessure ievels were p;t in the middle of the basic 10-level 100 mb
layer from the top of the atmospheric column in Experiment A and from the middle
of the atmospheric column in Experiment B. Experiment C was.aimed for the
problem of high concentration of pressure levels in the layer of jet streams.

At the time of ihis report being done progress is still being made so that
experiments on the surface boundary layer and aspects about a mbdel containing
less tﬁan 10 levels can be considered. -

Table A provides a list of the successful runs of the experiments described
above. :

B  Results
| Bubjectively the variable level surface forecasts were rather disappointing
. since they generally produced the same gross errors as the 10-level surface forecasts.

An illustrated example is given in Figs 1-4 which show the initial analysis at

12z 20/6/76, the final analysis at 12z 26/6/76 and the 10-level and run A17 6 dﬁy ;

forecasts. The 10-level forecast failed to predict the existence of the depression

over the Pacific Ocean and so did all variable level forecasts. Minor differences



between the 10-level and the variable level forecasts resulted in the fact that

the variable level forecasts usually described lows and highs slightly better

or slightly worse than the 10-level forecasts. There was no significantly

improved synoptic development to be recorded.

Tables B.1=10 show RMS errors for all forecasts at 10 pressure levels between

100 mb and 1000 mb at intervals of 100 mb over the complete octagon area and a

20 x 20 area surrounding the British Isles. According to White (1976) one of the
N disadvantages of the semi-implicit scheme is its tendency to produce intense
cold pools and since the cold pools arose mainly in central Asia, in polar regions
or in Canada, the 20 x 20 area was largely uncontaminated by them. Tables C.1-10
show RMS error difference between the 10-level and variable level forecasts for
_each of 10 pressure levels.

Basically all variable level forecasts did not perform well in the lowest
layers of the troposphere. Since there were no experiments on the surface boundar&
layer no preliminary conclusion on the performance of the variable level model"
on the lowest tropospheric layers could be made. Considering the jet steam layers,
however, the variable level model produced forecasts with better accuracy than the ‘
3 10-level model. This feature is well illustrated in numerical results given by
Experiment A, which was designed to improve the upper layer forecasts. Figs 5-7
provide an opportunity to make a 6 day 200mb height field forecast comparison for pun
A17. The pattems suggest that there was no significantly improved synoptic
development although the RMS error of run A17 was much less than the 10-level one.
Expériment B, which was designed to improve the middle troposphere forecast, did show
some slight improvement in the considered layer. In Experiment C the high
concentration of pressure levels about the 200 mb level was established so that the
}OO mb forecasts could be improved. Its numerical results indeed proved the above
suggestion.

An example of RMS error distribugion with pressure levels and with forecast
timeis illustrated in Fig8 using the numerical results of run A17.

k, . Conclusion '

It can be concluded that the vertical distribution of pressure levels is able

0



‘to have an effect on the quality of forecasts.

It would be desirable to "use initialised variable level data for

performing experiments. Future experiments can be aimed at the surface boundary

layer to measure the quality of surface forecasts. Considering the problem

of CPU time, it is also useful to use less thap 10 levels in the vertical to see

whether forecast accuracy is maintained in comparison with the 10-level performance.
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