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Monthly Report on ECMWF's operational model's performances:
October 1979 |

This report is the second of its kind. The first report on
the model's performance for September 1979 has been

published as Technical Memorandum No.9, 1979.

To repair an omission in the previous report we indicate
here that the denomination October 1979 means all forecasts

starting in the month and not all forecasts verifying in it.

The number of diagnostics that can be routinely accumulated
to evaluate the model's performance is still fairly limited.
For example, no physical diagnostics are presently available.
For this reason the special topic of the report will

remain small.

1. STANDARD VERIFICATIONS OF THE MODEL'S PERFORMANCE

1.1 Objective scores

Fig. 1 shows the time-evolution (forecast period: 10 days)
of the standérd deviatidn of the error in the height fields
averaged for the month (20 cases for October 1979), over
the atmosphere (200-1000 mb, 20 °N - 82.5 0N). Fig. 2

and Fig. 3 show the time-evolution of the anomaly
correlation coefficients similarly averaged for heights

and temperatures respectively. The same results, plus
values at 2 levels, are reproduced in digital form for
every 12 hours up to 5 days in Table 1. From September

to October the RMS values have increased in accordance

with the persistence values but more rapidly than the norm.
However values of anomaly correlations are comparable for
heights but are slightly better for temperature, remaining
above 0.5 overall and above 0.6 for the long waves after

5 days for October.



1.2 Energetics

Figs. 4 to 15 give a comparison of the zonally averaged

main energetic terms between model  (ENS) and analysis (OBS)
for the forecast period including day 7 to 10: kinetic (KE)
and available potentlal (AE) energles conversion of zonal
to eddy kinetic (CK) and available (AE) energles northward
momentum (UV) and sen31ble:heat (TV) fluxes. KE is strongly
overestimated in its zonal paft and underestimated elsewhere,
although only slightly Sle for Wavenumbers 1 - .3, contrary

to September where wavenumbers 1 - 3 were underestlmates

by almost 50%, AE 1s_underest1mated at all wavenumbers as
in September. CK is more realistic for wavenumbers 1 - 3,
but remains in total larger than observations at low
latitudes. CA is also more realistic for wavenumbers 1 - 3
remaining in total smaller than observations in the lower
troposphere. UV and TV are also more realistic especially

in wavenumbers 1 - 3 for October.

1.3 Energy spectra

Figs. 16 to 18 show‘the space averaged 500 mb height and
tropospheric kinetic energy spectra for 3 fOreeast periods.
As in September the kinetic energy decreases with time at
high wavenumbers. Contrary to September where it also
decreased at low wavenumbers but remained'fealistic at
medium wavenumbers, in October it remains realistic at

low wavenumbers but decreases with time for medium wave-
numbers. The same comments apply for 500 mb helght (see

Section 2.1 for further details.)

1.4 Zenally averaged zonal wind and temperature
deviations (Fig. 19) ,

The predicted atmosphere is too cold by more than 1 °c
below 700 mb and south of 60 °X d above 150 mb., It is
warmer than observed at 200 mb between 20° and 40 °N

and in the troposphere north of 70 °N. A similar pattern
was observed in September but in October there is also a

too high temperature in polar regions. The predicted



mean zonal wind maximum is larger than observed, is dis-
placed toward the north by 2 - 3° and occurs at higher
levels. The mean jet is also more confined than observed
with speed deficiencies at both low and high latitudes.
When latitudinally avéraged, the net result is a zonal
circulation smaller than that observed below 150 mb and
superior above. The polar temperature error is associated
with a weakening of the circumpolar circulation which was

not observed in September.

1.5 Geographical distribution of the systematic and
root-mean-square errors of the 500 and 1000 mb
heights and 850 mb temperatures

Figs. 20, 22 and 24 show maps of the averaged observed
and forecast 500 mb height, 1000 mb height and 850 mb
temperature fields respectively, valid at day 10.

Figs. 21, 23, 25 show the corresponding mean and RMS
difference fields at day 10. The general comments made
for the month of September about the lack of intensity
and eastward shift of the mean troughs and ridges in the
500 mb height field also apply for the month of October.
The Pacific jet stream is more intense and extends a

good BOO‘further west in the forecast than in the
observations. The region from 180 O'E (pacific jet stream
exit) to 90 Ow (Atlantic jet stream entrance) where the
observed circulation is weak is forecast to occur between
150 °W and 60 °Ww. Similarly, the more intense flow
observed between 90 °W and 0 °E is reproduced between

60 °W and 30 °E in the forecasts. The fact that the
forecast circulation.is too strong over the Pacific in
general and over both the Pacific and Atlantic observed
jet exit regions results in heights being too low to the
North and too high to the South of these‘regions. The three
negative centres in the 500 mb height error near Alaska,
over Britain and Scandinavia and over USSR also appeared
in September. At 1000 mb, the forecast subtropics show a

mean anticyclonic circulation which extends from the mid-
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oceans and over most of the US and Mediterranean regions

in contrast with the observed subtropics. The Aleutian

low is too intense and the Icelandic low is slightly
underestimated but both systems extend too far to the west.
At 850 mb, the temperatures are generally too low over

the subtropics, especially over continental land masses

as also observed for September. The temperature errors
are however slightly less . than in September and considering
the fact that there was more structure in the temperature
field this can be interpreted as a better result, as A

confirmed by Fig. 3 and Table 1.

2. SPECIAL TOPICS

2.1 More energy spectra

Figs. 26 to 31 show the spectra of kinetic energy for
different forecast periods at various pressure levels
both observed (OBS) arnd forecast (ENS). During the first
forecast period (day'O—S), the model has lost kinetic
energy at higp levels and high wavenumbers

but has predicted excessive amounts of energy at low
levels, medium and low Wavenumbers. During the second
forecast period (day 4-7) the model becomes deficient in
kinetic energy for medium as well as high wavenumbers at
high levels but keeps excessive amounts at low levels.
During the last forecast period, the model has lost even
more energy at high levels and medium and high wavenumbers.
The low levels have also lost considerable amounts of

energy and starts to show a deficit at high wavenumbers.

2.2 Zonal averages

Forecast and observed zonal averages of %emperature at

850 and 500 mb, zonal wind at 300 mb and.height at 1000 mb
are compared in Fig. 32. The same tendencies noted in
September are apparent in October with larger amplitude :
of the discrepancies between observed and forecast zonal
wind and 1000 mb height



2.3 Energetics of the average

Fig. 33 shows the observed and forecast spectra of 500 mb
height and tropospheric kinetic energy for the mean

state during October forecast period including days

7 to 10. Marked discrepancies between observed and
forecast values were noted for September at low wavenumbers
with forecast kinetic energy in wavenumbers 2 and 3 in
particulaf representing as little as 10% of the observed.
For October the discrepancies are much smaller but still
apparent in wavenumbers 1 (50% of observed) and 3 (20%) of
the observed. Conversion terms and fluxes (not shown)

are also more realistic though still weak. The surprising
aspect of these results is that they are associated with
an even higher phase error of the long waves (see Section
1.3). This could indicate that, contrary to September
when they slowly moved eastwards for the whole integration
period, long waves in October quickly adapted to a new

position.



12 24 36 | 48 60 72 84 96 108 | 120
1000-200 20 28 35 44 51 61 69 77 84 91
g
“ 500 18 26 33 42 50 60 67 75 82 90
g _
g ~ 1000 18 24 32 37 43 48 53 57 62 67
(mj - -
—
E 1000-200 98 96 93 89 85 79 74 68 62 56
&) 500 98 96 94 90 86 79 74 68 63 56
O
<
1000 96 92 87 83 77 72 67 61 56 49
a 850-200 13 16 19 22 26 29 31 | 34 36 39
o)
i
NS 500 11 14 17 20 23 27 30 32 35 37
0
g % 1850 14 18 22 25 29 32 35 39 41 44
=)
>
g = 850~-200 94 91 87 83 78 72 67 61 57 52
AN
=
B @)
2 500 96 93 89 85 80 73 68 62 57 51
850 94 91 87 83 78 73 69 62 59 53
Table 1. October 1979 (20 cases)
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