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! OFERATIONAL USE OF PERIDOT:
| IMPACT ON THE QUALITY OF THE FINAL FREDICTIONS
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MAE Fersistence

FOR HMINIMUM TEMPERATURE FDRECAST AT 2 M

THIN AT PARIS (24 h range)
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Thus we have developped a bi-periodic version of PERIDUT and

‘performed both conventional ex

periments coupled with externally
imposed LEC, and bi-periodic experiments without coupling (and wi

.
(W]

coupling following Machenhauer and Haugen, 1$88) from the same

initial conditions. \

First experiments were made for an idealized situation: the initizl

conditions are given by a resting standard atmosphere on a sea with

bi-sinusoidal SST.

The grid-size dependency is found important in =

conventional experiment with coupling when the LBC are the same &as

the initial conditions (fig. 3) and is very

experiment without coupling (fig.

,forecasts (fig., 5).
11976} is irrelevant,

emall in a bi-periodic
4) and a conventional experimentz
. with couplirg when the LBC come from the bi-periodic experiment
This means that the coupling technique (Davies,
but that the inconsistencies between the LBC

and the coupled fields contribute appreciably to the grid-size

dependency of I and J.

Fig. 3,4 2nd 5: FLUX DIAGNOSTICS ON IDEALIZED SITUATIONS.
Maps of differences between the theoretical invariants J,

at 160 km and 40 km grid resolution: J O-—J1 .
Initial conditions: Resting standard a%mospﬁgre on a

sez with

bi-sinusoidal SST.

Conventional experiment with coupling. Lateral boundary

Fig 3:
conditions are the same as initial conditions.
Fig 4: Bi-periodic experiment without coupling.
‘Fig 5: Conventional experiment with coupling: Lateral boundary

Mass-flux type convection scheme.

range: 60h,
Pleting interval: 0.0001 Pa/s.

conditions are the forecasts coming from the bi-periodic
experiment.

1th30. Level: 0=0,782.
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Fig 11 to 25: BLPERIODIC RUNS ON THE BI- PERIODICIZED NCAR FIELDS:
TEMPORAL EVOLUTION BETWEEN THE RANGES 0h AND 36h

OF THE EXTREMA OF THE CONTRIBUTIONS OF THE THEORETICAL INVARIANTS .
FLUX DIVERGENCES DIAGNOSTICS ON g.

Small forecast domain. Initial conditions: 22/04/1981 00Z.

Az=160 km: cAr=30 km; ----.

Fig. 11 to 15: No coupling.

Fig. 16 to 20: Coupling on all variables.

Fig. 21 to 25: Couplingon T, U, V, In{p,). No coupling on ¢.

Level number § (0=0.749).

Mass-flux type convection scheme (Bougeault, 1985).
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Figure 2 : Total rainfall accumulated between 60 and 72 hours of a Peridot
simulation (ECMWF analysed lateral boundary conditions) starting from 10/7/84
vOZ. Units mn. Isolines 1, 3, 5 {reinforced) 10, 15... .35 km mesh. Domain
enlarged to 55x79 points. Top:B-scheme. Bottom:G-scheme.

TABLE 1 : Mean RMS errors of geostrophie wind (in m/s) on an ensemble of 6
forecasts scattered through the FGG= year for the domain North of 30°N.

2—4—*‘

| 1000 hPa I 500 hPa I
! il I
{Day 1 | Day 2 | Day 3 | Day 4 || Day 1 | Day 2 | Day 3 [ Day & |
| i | ] I I } [ i
IB Scheme | 6.1 |” 7.7 |~ 8.9 |~ 10.1 I 4.9 | 7.8 | 9.8 { 11.8 |
IG Scheme | 6.3 | 7.9 | 9.0 I 10.1 11 5.0 | 7.6 1 10.2 | 12.0 |
] | I | ! J | !
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Temperatures Extrames . 6 SMIR

— SCEM/BR
FPeriode Mars ~ Octobre 1999
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Figure 13 : ‘“Peridot™ verification at Orly for the year 1986
(thick lines) compared with the "Orly vs. Villacoublay" measure of
natural variability (thin lines) . a) surface pressure ; b) 2m tem-
perature ; c¢) 10m wind speed ; d) 2m relative humidity . Full 1i-

nes = biases ; dashed lines = standard deviations . Forecasting
range 0 to 36 hour.
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. SHORTER CONTRIBUTIONS

THE DISTRIBUTION OF HAINDROPS WITIH SILE

By J. S. Marahall and . MeK. Palmer!

M eGild University, Montreal

(Manuscript received 26 January 1948

Veasurements of raindrop records on dyed fiter
papers were made for correlation with racar ehous
{Marshall, Langilie, and Pabmer, 1947). Fliese mensure-
ments have been analyzed o give the distribution of
drops with size (fig. 1). The clistritutions are in far
agreemient with those of Taws aml Parsons (19435

10

wol-

Ng {m-3mm)

s

O{mm)

Fic. 1. Distribution of number versus diameter for raindrups
recorded at Outawa, summer 1946, Curve A is for rate of rainfall
1.0 mm hr'l, curves B, C, D, for 2.8, 6.3, 23.0 mm he-'. NpsD
is the number of drops per cubic meter, of diameter betwecn D
and D + D mm. Muliplication by 107 will convert Np 1o Lhe
units of equation (2).

Except at smali diameters, both sets of experimental
observations can be fitted {fig. 2) Ly a general relation,

No = Nee%, n

where D is the diameter, Np3D is the number of drops
of diameter between D and P 4 8D in unit volume of
space, and N,y is the value of Ao for D=0
It is found that
No = 0.08 cm™* (2)

for any intensity of raiutall, and that
A =41 R=¥ cm™, (1)

where R is the rate of rainfali in mm hr=-

For diameters Jess-than about 1.5 mn, Loth scts of
observations fall short of the vaiue for My given by
equation (1), and they disagree slightly with each
other. Laws and Parsons’ observations are better in

Vilokling 2 Barsary of the National Kesearch Caouncil of
Canada.

166

The exponential distribution of equation {1} is the
type thdt would abtain if growing drops were in con-
tinual danger of disintegrating, the likelihood of dis-
integration being proportional to the increment in
diameter or in distance of fall through cloud. Such
Iehavior might e explatned by the eandom accumula-
tioa by each drop of electrical charge as more and
more randomly charged cloud drops or smaller cain-
drops are awquired by coalescence, and the resullant
disintegration of overcharged drops. Relevant caleala-

tions andd experiments on codlescence are in progress,

JOURSNAL OF METEOROLOGY

this region, and tend toward a common value of Na
for ali rates of rainfall. {

“The mass of rain water M per unit volume of space,
amd the sum Z of sixth powers of drop dinmeters in
wnit volume (a radas quantity), can be caleulated as
[unctions of A from equation (1), and so correlited
with the rate of rainfall & by equation (3). Fuis of
interest o compare these correlations with those ob-
tained when M. Z, and R are determined more directly
from the experimental records (table 11 The deficit of

Tanx 1. M = LexNpD%D and Z = SNp/HD
a5 [unctions of the rae of rainfall K.

M 2

helerence mgmm™ mmt

Murshall, Langilie and Palmer {1947; &0 Ao m 190 K1 7

Revision of the above il Rm 20 Rm

Z /K correlation by Wexier (1947) 68 kv~ 320 Rvs
(data of Laws and Parsons, 1943}

From equations (1) and (3) 89 Ram 296 R

small drops in the observations, as compared with
equation (1), should make the observed value of A,
and to a lesser extent that of Z, smaller than those
derived from the equations.

10

N {m-3mm-!)

o' L 1 I )
] ! 2 3 4 )
C{mm}

Fii. 2. Distribution {unction (sciid straight linesy compared
with rewtiles of Laws and [*arsons (broken lines) and Outawa
olservations {dotied lines).

VOLUKE §

Part of the work reported here was done during
summer employment in the Radar Meteorology Sec-
tion of the Defense Research Board's Radio Propaga-
tion Laboratory at Ottawa.
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