


































































































Table 2. 11ean deviation, standard deviation and expected range of the
difference between the observed value and that estimated by
Linear Interpolation from values t hours before and after.

-

t = 1 hour t = 3 hours t = 1 day
Hourly Parameters D~ily Parameters

Ixl <Y e \x/ 0' e I:x, / cs' e.

Dry bulb temperature °c 0.3 0.4 1.0 0.8 1.1 2.8 Maximum temperature QC 1.5 1.9 5.0

Wet bulb temperature °c 0.2 . 0.4 1.0 0.6 0.8 2.1 Minimum temperature °c 1.. 8 ' 2.3 6.0'

D0W point temperature °c 0.5 0.7 1.8 0 .. 7 1.0 2.6 Grass minimum temperature QC 2.8 3.5 9.0

Pressure mb 0.2 0.2 0.5 0.4 0.6 1.5 ' Concrete minimum temperature °c 2.3 2.9 7.5

Wind direction (10 min) ~rue 12 30 75 25 45 115 Earth temperature depth 10 cm °c 0.9 1.2 3.0

\lind speed (10 min) Kn 1,.5 2.0 5.0 2 3 8 Earth temperature depth 20 cm °c 0.5 0.7 2.0

Nean direction (1 hour) Clrr~e 10 27 70 - - - Earth temperature depth 30 cm °c 0.2 0.25 0.7

Mean speed (1 hour) Kn 1.0 1.3 3.5 - - - Earth temperature depth 50 cm Qc 0.1 0.15 0.4

0 , 0.08 0.2Earth temperature depth 100 cm C 0.05

Mean wind (24 hour) Kn 2 2.8 7

.p...

.p...



Table 3 Aitkin Interpolation from va.lues t hours before and after

t = 3 hours t = 6 hours
Parameter

(x-I d e \xl r::J e

Dry bulb temperature °c 0.7 1.0 2.6 1.3 1.8 4.6

Wet bulb temperature °c 0.5 0.7 1.8 1.0 1.4 3.6

Dew point temperature °c 0.9 1.2 3.1 1.1 1.5 3.9

Pre:s sure mb 0.3 0.5 1.3 0.8 1.2 3.1

See Table 1 for a definition of (x./} d and e

.p..
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Table 4 Mean deviation Ix.1 , standard deviation d and expected range
~ of the difference between the observed value and that estimated

from 9 other neighbouring stations.

District Nvl London SE England S England
Area (km) 2 75 x 70 150 x 140 240 x 310
Density (stations per (100 km) ) 1Q.05 4.76 . 1.34

Parameter Ixl d e Ixl cr' e- tXl er e

Maximum temperature °c 0.4 0.5 1.3 0.5 0.6 1.5 ' 0.6 0.8 2.1

Minimum temperature °c 0.6 0.8 2.1' 0.8 1.0 2.6 0.9 1.1 2.8

Grass minimum temperature QC 1.8 2.3 5.9 2.0 2.5 6.4 2.2 2.7 7.0

Hean wind QC 1.0 1.2 ,.1 1.0 1.3 3.3 1.1 1.4 3.6

Earth temperature depth 30 cm °c 0.2 0.3 0.8 0.2 0.3 0.8 0.2' 0.3 0.8

0 0.'2 0.2 0.5 ' 0.2 0.2 0.5Earth temperature depth 100 cm C 0.2 0.2 0.5

.r.:.
0-
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'l'able 5 Maan Naximum Te:r.peratu.:re at Panlcridge and Elmdon and derived statistics

Year I Mee.n t-1axiIllUlIl °c Running Difference Rank Running Accumulated IDifference f~om Rank of
P6pla'idge Elmdon Mea.n (E-P) of x Nean sum of x set median m. (x-m· )

p E of P x r of x :Ex x-m

1962 11.62 12.09 0.4'( 11 0.47

I
0.18 19 ~

1963 1-1.62 11.86 0.24 2 . 0.71 -0.05 3.5
12.07 0.345

1964 i 12.65 13.05 0.40 14 1.11 I 0.11 11.5
12.33 0.351

1965 I 12.17 12.54 0.37 11 1.48 i 0.08 15
12.50 0.322

1966 I 12.58 12.84 0.26 4 1. 74 I -0.03 6
12.71 0.261

1967 I 13.06 13.35 0.29 7 2.03 ! 0 9.5
12.75 0.215

-j968 i 12.59 12.66 0.07 1 2.10 I -0.22 1
12.66 0.249

1969 I 12.48 12.86 0.38 13 2.48 0.09 16
I ..j:::..

12. Tt 0.319 'J

1970 I 12.99 13.34 0.35 10 2.83 0.06 13
12.90 0.319

1971 i 13.16 13.45 0.29 6 3.12 i 0 9.5
12.81 0.281

1972 I 12.28 12.53 0.25 3 3.37 I -0.04 5
12.78 0.272

1973 I 13.13 13.41 0.28 5 3.65 I -0.01 7.5
12.95 0.316

1974 I 12.84 13.14 0.30 8 3.95 I 0.01 11. 5
13.14 0.412

1975 I 13.38 13.92 0.54 19 4.49 ! 0.11 17.5
13.18 0.469

1976 I 13.35 13.85 0.50 18 4.99 I 0.07 14
12.87 0.434

1977 I 12.39 12.72 0.33 9 5.32 I -0.10 2
12.47 0.404

1978 I 12.39 12.83 0.44 16 5.76 I 0.01 11. 5
12.29 0.411

1979 12.07 12.49 0.42 15 6.18 I -0.01 7.5

! 19<30 12.55 12.93 0.38 12 6.56 I -0.05 3.5
Ii, _ •...•.

~ ....._..0"_ ...___..._.__..... _'."_"'_' '0_' ....... _ ...._M._ ..___._____•____ ."_'" _'_~.'_.___"_ ....~_~....___....__.._.•. _._ ......._.. ,_,,__ ...._ ._........• _.... . .........._._.............._,.~ .•. _.__._..........._____.____ ...__......_...._
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Table (:, Accumulation of Elmdon (x.) and Penkridge (Yi ) data required for the
Maronna a~d Yohai method. 1

YEAR i x. Y· X. Y. F. .D. T.
1 . 1 1 1 1 1 1

1962. . 1 12.09 11.62 12.090 11.620 4.462 -0.220 3.850

1963 2 11.86 11.62 11.975 11.620 3.143 -0.131 1.802

1964 3 13.05 12.65 12.333 11.963 3.913 -0.100 1.842

1965 4 12.54 12.17 12.385 12.015 3.664 -0.108 2.517

1966 5 12.84 12.58 12.476 12.128 3.764 -0.060 0.938

1967 6 13.35 13.06 12.622 12.283 4.336 -0.023 0.176

1968 7 12.66 12.59 12.627 12.327 4.140 0.051 0.904

1969 8 12.86 . 12.48 12.656 12.346 4.112 0.038 0.527

1970 9 13.34 12.99 12.732 12.418 4.486 0.039 0.619

1971 10 13.45 13.16 12.804 12.492 4.834 0.056 1.372

1972 11 12.53 12.28 12.779 12.473 4.548 . 0.079 2.4:'B

1973 12 13.41 13.13 12.832 12.527 4.842 0.100 4.064

1974 13 13.14 12.84 12.855 12.552 4.930 0.121 5.590

1975 14 13.92 13.38 12.931 12.611 5.211 0.091 3.016

1976 15 13.85 13.35 12.993 12.660 5.027 0.078 1.839

1977 16 12.72 12.39 12.976 12.643 5.096 0.097 2.296

1978 17 12.83 12.39 12.967 . 12.628 5.106 0.079 1.075

1979 18 12.49 12.07 12.941 12.597 5.224 0.037 0.130

1980 19 12.93 12.55 12.940 12.595

..
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Table 7 Tabulation for Van Neurnann Ratio on.Elmdon/Penkridge difference

. Difference Successive Departure
(E-P) Difference from mean

Year x x
t

.. xt +1 xt - x

1962 0~47 0.1247
0.23

1963 0.24 -0.1053
-0.16

1964 0.40 .0.0547
0.03

1965 0.37 0.0247
0.11

1966 0.26 -0.0853
-0.03

1967 0.29 -0.0553
0.22

1968 0.07 -0.2753
-0.31

1969 0.38 0.0347
0.03

1970 0.35 0.0047
0.06

1971 0.29 -0.055.3
0.04

1972 0.25 -0.0953
-0.03

1973 0.28 -0.0653
-0.02

1974 0.30 -0.0453
-0.24

1975 0.54 0.1947
0.04 .

1976 0.50 0.1547
0.17.

1977 0.33 -0.0153
-0.11

1978 0.44 0.0947
0.02

1979 0.42 0.07/+7
0.04

1980 0.38 0.0347

Sum 6.56 0.09 0.0'

Su.m Square 0.3453 0.34l~9 0.2139
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Table 8 Basic statistics for the Penkridge/Elmdon differences

L::l:. L;c.1- - o'"l. He(i~l~Jn. x.
• .,...,0-

Sample 1 13 3.95 1·3139 0.304 .009476 0.29
1962-1974

Sample 2 6 2.61 1.1649 0.435 .005910 o.l~3-

1975-1980

Total
..

1962-1980 19 6.56 2.4788 0.35
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Annual mean of daily maximum temperature at Penkridge (0) and the
running mean of these data averaged over 4 years (4).
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APPENDIX I

BASIC QUALITY CONTROL CHECKS FOR HOURLY DATA,
IN THE FM 12-VII Sl'NOP CODE

A value is queried if any of the following checks-are true:

Datp./time dd/m~/yy hh

hh hour outside the range 00 to 23
dd day outside the range 1 to 'Number of days in the month'

mm month outside the range 1 to 12

Wind ddff

Units of wind speed and whether the wind is estimated or measured is indicated

by i
w

Range check

check for 'calm'

0> ad> 36and dd 199 (variable)

/
-1o > ff > 35 m sec i = 0 or 1w

o ;> ff > 70 kn i = 3 or 4
w

dd = 00 and ff I 00

dd 1 00 andff = 00

check 'light and Variable':dd 4 -1= 99 and ff ~ m.sec

dd = 99 and ff~8 kn

i = 0 or 1
w

i = 3 or 4w

Blowing s~ow or sand - ff<05 m.sec-1 (i = 0 or 1) or ff<10 kn (i = 3 or 4)w w
and ww = 07 or ?fJ to 39



Appendix I, p. 2

" . ,
VV".0.5 km and ww = 33 to 35, 39, 54, 55, 74 or 75
VV ~ 1.0 km and ww :: 41 to 49, 52, 53, 57, 59, 69. 72, 73, 82, 86 or' 94

VV>4.0kmandww=64,65, 97, 98 or 99

vv".6.0 km and ww = 40

VV>7.0 km and ww = 04 to 10, 3Q, 31, 32, 38, 62, 63, 67, 76, 131, 84, 88, 99 or 92

VV<.1.0 km and ww.,t 04,05,06, 11, 12, 17 or 30 to 99

VV<'5.0 km and ww = 15

W1 and W2 both use the same code. Only reported if" i x- 1 or 4.

Range check: W1 and W2 not between 0 and 9.

w1< W2
W1 or w2 = 5 to 8 and RRR=O (or i R = 3)
W1 or W2 = 0 to 4 or 9 and RRR > 0 (iR = 1 or 2)

W W 7 d TT > 5 d . 1 t ~ h b f O~OO, 0900, 1500, 2100 G!1T1 or 2 = an urJ.ng as ./ ours e ore ./

W
1

or W
2

= 7 and TT> 5 during last 6 hours before 0000, "0600, 1200, 1800 G~~

",



Present Weather ww

Reported in the 7 group provided i x = 1 or 4.

Freezing weather inconsistent with temperature TT

Appendix If p. 3

ww = 24, 36 to 39, 48, 49, 56, 57 or 66 to 79
ww = 83 to 88, 93 or 94
ww = 22, 23 or 26
ww = 21, 25, 50 to 55, 58 to 65, 80 to 82, 91

and TT~ 5
and TT ~ 7

and TT ~10..
or 92 .and TT$ -5

Fog or mist inconsistent with Dew Point depression DP = TT - TD

ww = 42 to 49
ww = 10 to 12, 40 or 41

and

and

DP>0.5°C

DP>1.0o
C

Fog, mist or snow inconsistent with visibility VV

See 'Visibility'·

Present weather inconsistent with total cloud cover N

ww = 00 to 16, 18 to 29, 40,42, 44, 46 or 48 and N = 9
ww = 14 to 17, 19, 50 to 75 or 77 to 99 and N :: 0
ww = 43, 45, 47 or 49 and N ~ 9

Present weather inconsistent with measured rainfall RR

ww = 20 to 27, 51, 53, 55, 61, 63, 65, 71, 73, 75

ww =63, 65, 73, 75

and HR = 0

and RR ~ Trace

PreGent weather inconsistent with visibility VV "'·see 'Visibility'
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Total Cloud Cover N

0 > N> 9
N = o and Nh I- 0 or N

h
missing

N = 9 and Nh ,j 9

N = 9 and h arhh reported (h z: 0 to 9)

N = 9 and CH reported

N< 8 and ~H = 7

N = 9 and VV~ 1000· m-

N = 9 and -CL' CHandler CH:reported

N = o and Cr> C~1'and/6rCH reported (;l0)

N = 8 and CL =- CH = 0 and CH = 0, 1, 4, 5, 6, 8,

N< N Amount of iow cloud cannot be greater thanH

9
the total cover

Checks if significant cloud layers (8 groups) are reported:

N = 1 to 8 and significant cloud groups not reported

N = 9 and second or trurd significant cloud layer reported

N = 9 and .firstsignificant cloud layer not reporting 'sky obscure' or 'vertical

visibility'

Amount of low cloud Nh

0> Nh > 9
Nh = 0 and CL> o or CM = 1 or 2

Nh ~ 0 and CL :d Cr~ =. 0

Nh = 0 and h = 1 to 8

Nh = 9 and h = 1 to'8

N = 8 and C
L

-='1 to '9' and CM =o to 9h
Nh = 9 and Cl;" = 0 to 9

d

Nh = 9 and CL ~ 1 to 9

N = 8 or 9 a11d CH = 0 to 9h



P.mount of low cloud Nh continued.

If significant cloud layers (S groups) are reported
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lIh =
Nh =
Nh ==

Nn <:

1 to 8 and C I 3 to 9
9 and C reported

1 to 8 QnQ N == 9 ·in the first 8 group
s

Ns i~.any 8 group with C ~ 5 to 9

Height of LO'JIest cloud h·

If h is not reported then hh should be reported in a 9 group

0> h>9 Ch can be missing, denoted by I)
h~ 8 and CL = 0

h = 1 to 8 and N = 0 or 9

h = 1 to 8 and Nh = 0 or 9

h not reported and Nh = 1. to 8

h not reported and CL= 1 to 9

Temnerature TT and Dew Point TD

Range check:

TT<TD

-50> TT > +50 Worldwide

-70 >TD>+35

.
For sequence checks see chapter 5 and Tables 1-3 for comparison with maximum and

minimum temperature see Appendix IIa.
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Height of lowest cloud hh

If hh .is not reported in a 9 group then h should be reported

These height checkq a~e :for temperate regions, for polar and. tropical' regions
-!... '. •

see the. table at the end of this appendix.

Type of 10,,; Cloud

0> CL> 9

CL missing and N I 9

cL = 0 and CM missing (obscure)

CL = 0 and CI1 = 0 and CH missing

CL = CM = CH = 0 and Nh I 0 or N I 0

CL = 0 and CN I 2 and h <: 7 (1500 m)

CL = CM = 0 and h ~ 7 (1500 m)

If significant cloud layers (8 groups) reported .'

CL> 0 and first 8 group missing

CL =0 and C =6 to 9
CL> 0 and C I 6 to 9 in first 8 group

CL = 0 and CM > 0 and C I 3 to 5 in first 8 group

CL = CM = 0 and CH > 0 and C I 0 to 2 in first 8 group

CL = 5 and C = 8

CL I 3 or 9 and C = 9

CL = CM = CH = 0 and at least one 8 group reported



"
".

" Type of Hedium Cloud Cl-\:

0'>CM>9

CM missing (obscure) and N
h
~ 4/8

If significant cloud layers (8 groups) reported:
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CM = 1 to 9 and first 8 group missing

CM = 1 to 9 and C = 0 to 2 in first 8 group

CM = 0 and C = 3 to 5 in any 8 group

CM = 1 and first medium cloud 8 group has N = 8 and C 14
s

CM = 2 and first medium cloud 8 group has N = 8 and C j·4 or 5s
C = 3 to 6 "or 8 or 9 and first medium cloud 8 group has Ns = 8 and C I. 3

M
CM = 0 and N = 9 in first 8 groups

!yp~ of High Cloud CH

o > CH> 9

CH obscure (missing) and N < 4 and Nh reported

If significant cloud layers (8 groups) reported:

CH =o and C = 0 to 2 in any 8 group

CH = 4, 5, 6, 8 or 9 and first high cloud 8 group has N = 8
6

CH = 7 and 8 group having C = 2 with N < 8
s

CH = 1 to 4 with high cloud 8 groups with C 1.0

CH = 5 or 6 with high cloud 8 groups with C 1.0 or 2

CH = 7 or 8 with high cloud 8 group with C I. 2

CH = 9 with high cloud 8 group with C I. 1
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Sig~ificer.t Cloud (8 groups) 8N Ch h
s s s

Tne height checks are for temperate regions, for polar and tropical regions see.
the table at the end of this section.

The following checks are corr.mon to all 8 groups

Check height h h agree with type Cs s

C = 1, 2 and h h < 66 (4800· m)
s s

C = 3, 4 and hshs < 57 (2100 m)

C = 5 and h h > 73 (6900 m)s s
C = 6 to 9 andh h:> 56 (1800 m)

s s

Check significant cloud type C agrees with CL' CM an~ CH

C = 0, 1, 2 and CH = 0 or missing (obscured)

C = 3, 4, 5 and CN =0 or missing (obscured)

C = 6, 7, 8 and CL = 0 or missing (obscured)

C = 9 and CL I 3 or 9

Check significant cloud height hshs agrees with CL' CM and CH

h
5
h

8
> 73 (6900 m) and Cn = 0

56 ~ h h ~ 73 (between 1800 m and 6900) and Cu =0
S S r'

hshs < 56 (1800 m) with Ns ~8 in the same 8 group and CN reported (CM I 2)

hshs < 66 (4800 m) with Ns ~ 8 in the same 8 group and CH reported (CH = 1 to 9)

Check significant cloud type C and amount Ns agree with CL~ CM' CH

C = 2 and Ns = 8 a.nd CH I 7
C = 2 and Ns '" 8 a.nd CH = 7
C = o to 2 and CH not reported

C = 3 and CM not rep~rted

C = 6 to 9 and CL not reported



NJ8
C =0 to 9 in the same 8 group

C = 3 to 9 in the same 8 group and CH =0 to 9
C = 6 to 9 in the same 8 group and CM = 0 to 9
and sUbsequent 8 groups occur

Check significant cloud amount"N
s

1~N;)-9
s

N > Ns
N = 8 ands
Ns = 9 and

Ns = 8 with

Ns = 8 with

Ns = 8 or 9

Additional checks on 8 groups:

0:> NI> 9

NI~ 8 and a second or third 8 group reported

NI = 9 and CL = 1 to 9

NI = 9 and CM = 1 to 9
NI = 9 and CH =0 to 9
hIhI> 57 (2100 m) and Nh> 0 or CL> 0

hl~~ 57 (2100 m) and Nh = 0

hIhI > 73 (6900 m) with NI> 0 and CM = 1 to 9

NI =8 and Cl ~ 6 when CL = 4 or 5

NI = 8 and C ~ 7 when CL = 6
N1 = 8 and 01 ~ 7 or 8 when CL = 7
NI = 8 and Cl ~ 6 or 8 when CL = 8

N2 '" 3 except when C2 = 9

h2h2 ~ hIhI

h2h2~ 56 (1800 rn) and N2> Nh
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H
2

< 5 except when C
3

= 9

N'2, >- N
-'

N
3

reported and either N
1

or N
2

=8 or 9
h

3
h

3
~ 56 (1800 m) and N

3
> Nh

h
3

h
3
~ h

2
h

2

Height range for different clouq types for·; each Region-·

Region Low CL Niddle CH High CH-

ft 0-6500 6500-13000 10000-25000
Polar km 0-2 2..4 ~8

h h 00-56 56-63 60-75s s

ft 0-6500 6500-23000 16500-45000
't:empera.tUZ'e km 0-2 2-7 5-:13 -,

h h 00-56 56-73 66-83s s

ft 0-6500 6500-25000 20000-60000
'I'ropical km 0-2 2-8 6-18

h h 00-56 56-75 70-86s s
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Pressure PPPP or Height hhh
<

PPPP-can be the pressure corrected either to mean sea level (4 group) or to

the height of the observing station (3 group) or to some standard.- height. -,

hhh is the height (geopotential metres) above mean sea level of some 'standard

pressure surface,_ (sually 850 mb, 700 mb and 500 mb,-indicated- by a in the -- ---3 -
4 group).

If a 4 group is reported then check the second digit- a
3

to-establish whether

PPPP or hhh coded:

a
3

=0 or 9
a3 = 1, 5, 7 or 8
a3 = 2, 3, 4 or 6

PPPP reported

hhh reported

invalid

Range check: 930 > PPPP > 1050

Extreme Limits for Tropical Regions given in Table 7

For station level pressure a tropical climatological normal P has been defined
n

by Parker as

( ) 4 -6 2
P mb = 1013.0 - O.1135h + -5 x 10 . h

n

where h is the station elevation in metres.

t = 3 or 24 hours
1'mb)

20 m )

Check that the tendency Po (or h ) agrees with the value P (or H ) now and
000

Pt (or Ht)' t hours before

Ipo - (Po - pt)1 >
tho - (Ho - Ht)' >
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Table 7 Ezt.:re:ne clbatoloF:;"ical li;nits for Pressure and rleil)'ht in Tropical
He?-'iOl~s

Area
'Indicator Parameter A B C D

4 group' liea.n sea level pressure (mb) max 1020 1024' 1024 1020
min 1000 1000 980 995

3 group
,

Station Level pressure max 100.7 101.2 101.2 100.7 '
( 7\ P ) min 98.4 98.4, 97 .0 97.97~ 'of n0!'lilal pressure n

. ,

(rob)1000 gpm pressure max 910' 915 915 910
rain 890 890 870 . 885

2000 gpn pressure (m-D) max 8-10 815 815 810
min 790 ' 790 710 785

3000 gpm pressure (mb) max 720 725 725 ,72O
min 700 ' 700 '680 695.

4000 gpm pressure (mb) !!lax 637 642 642 637
min 621 621 605' 617

4 group

a
3

= 1 1000 rnb heie;ht (gpm) max 200 240 240 200
min 0 ° -200 .,..5°

a
3 = 8 850 mb height (gpm) Inax 1600 1640 1640 ,1600

min 1400 1400 1200 1350

a3 '" 7 700 rob hei ght (gpill) mro: 3200 325°' 3250 3200
min 3000 3000 2800 2950

This table was taken from Parker, 1976 and was designed to r~veal blatant errors
in GATE data. The tropioal regions are:

A. 100 S - 250 N exoept areas oooupied by regions B, C and D.

B. 15°S - 100 S and a region in the Atlantic 100 N - 25°N between 150
W- 50~W.

C. 100N - 250 N between 500 Wand 1800 W.

D. 00° - 25
0
N between 300E and 700 E.

.,
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BASIC QUALITY CONTROL CHECKS FOR DAILY DATA

A query is raised if any of the following checks are true.

Maximum Temperature TX

Hax (TT) is the maximum dry bulb temperature measured at

Range check: -40 > TX > +45

TX < TN
. TX> Hax(TT) +. 3

Worldwide

TX > Hax(TT) + 5

Minimum Temperature TN

each hour.

Max (TT) is the maximum dry bulb temperature 'measured 'at

every 3 hours.

TU < Min(TT) - 5

Except when fog or rime.

to 49

Amount of 10\... and/or medium cloud ~ 2/8
Amount of low and/or medium cloud = 8/8

Range check: -50 > TN > +30 Worldwide

TN> TX

TN < Hin(TT),- 3 Min· (TT) is the minimum dry bulb temperature measured at

each hour.

Min (TT) is the minimum dry bulb temperature measured

at every 3 hours.

Grass Minimum Temperature TG.

Range check: -55 > TG> +25
TG> TN

TG > TN + 1 and I<J~ = 41

TN - TG > 7.5

TN - TG> 3.0

Rainfall Total RRR

Range check °> RRR ,> 250 mm

The period over which the rainfall total refers is given by t R•

,Normally t R = 1 to 4 (6 to 24 hours) and if during this period hourly

observations have been made at the station then the following checks

against present weather code 'ww' can be made
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RRR.missing(dry) and ww = 20 to~27 or W\l~ 50.
RRR = 0 not ·allowed in the code for RRR

RRR> 0 (rain including Trace) and ww = 00 to- 19

mm = 001 to 989 and ww f. 53, 54, 55, 57, 59, 62

81, 82, 84, 86, 88, 90,

R.'lffi :: 010 to 989 and wW f. 59, 64, 65, '67, 6-9, '74,

94, 97, 99

or 28 to 40

to 65, 67,69, 72 to 75,

92, 94 to 97, 99

75, 81, 82, 84, 85, 90, 92

Snow De.pth sss

sss = 001 to 996 and El = 0, 1. or 5

sss :: 997 to 998 and El = 3, 4, or 7 to 9

sss reported and El not reported

. State of Ground E (without. snow' or ice) and E' (with snow or ice)

-
'Ereported with E' (E and E' are mutually exclusive)

E reported with sss (snow lying)

E = 0 or 9. and RR > 10 mm

E = 4 or 5 and TN > 5

E = 4 or 5 and TG > 0

E' reported and TH> 5

EI reported and TG> 0

E' = 0, 1 or 5 and sss ::: 001 to 9~6

E' = 3,4 or 7to 9 and sss =998

Sunshine Total SSS

.. 8SS <: 0 and 8SS?; Theoretical length of the ·day appropriate. to the month and

latitude.
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QUALITY CONTROL OF MISCELLANEOUS DAILY PARAMETERS

Apart from the usual parameters dealt with in Appendix IIa some countries

also record other par&~eters and these are discussed below.

Most of the tests are based upon measurements made onl~ in the United Kingdom.

Concrete Minimum TC (minimum temperature on the surface of a 2.5 cm thick concrete

(60 x 60 cm) slab measured by a mercury in glass minimum

thermometer).

TC< TG + 1

TC>TN + 1

TC ;>TN + 2

In ...!inter (October to Fe1;>ruary) an average 2 occasions per month

occur when the concrete minimum is slightly less than the

grass minimum.

and month April to September (summer)

and month October to March (Winter)

~rts of 'Day of a \-/eather EVf'!r.t' during the past 24 hours

These events can be indicated by setting the value to 1 if the event occurred

or 0 if the event did not occur.

Day of Snow DS

DS = 1 and HR = 0

DS = 1 and TN;> 5 (TN = minimum temperature)

If -hourly data are also available then check against present weather code 'ww'.

DB = 0 and "'M = 22, 23, 26, 68 to 79, 83 to 88, 93 to 95 or 97

Day of hail DH

DH = 1 and RR = 0

DH = 0 and RR > 0
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TYPICAL ERRORS FOUND IN SUNSHINE DATA

Recorded by a Campbell-Stokes recorder

1. A value of zero is returned when it is almost certain that there' was
sunshine. This can arise for several reasons;

a. Glas~ sphere has been removed (stolen, broken)': Fig.· 6: value (c·);

b. Sunshine card lost, stolen or seriously damaged;

c. Failure to change the card, later sUbstituting a blank card:
Fig. 1, value (a);

d. Incorrect card appropriate to the time of year fitted or
instrument not set to the correct latitude so that the sun is not
focused on the card.

2. The number of observed hours of sunshine may be reduced due to some
obstruction, which may be temporary, e.g., a large truck parked very near the
recorder, semi-permanent because the sphere is dirty, (e.g., bird droppings),
or permanent because of a high horizon caused by tall buildings, trees or
mountains. Reductions due to this last factor can be allowed for by measuring
the elevation of the horizon as seen from the sun~hine recorder and working
out the percentage obstruction. Alternatively if the horizon obstruction is
unknowrt it can be estimated for a particular month from the ratio of the
maximum sunshine observed many years to the astronomical length of day. The
percentage obstruction is not used to correct the sunshine but used to help
make reasonable comparisons with neighbouring stations.

3. Sunshine reduced because the sunshine card has not been correctly
centred in the recorder or the axis of the sunshine record is not pointing due
south so that the sunshine burn runs off the end of the card.

4. Sunshine reduced because the sunshine recorder is not level. This
causes the burn to be inclined at an angle to the axis of the card. If the
sunshine is then measured relative to the axis of the card instead of along
the length of the burn, it will cause a slight discrepancy.

5. Incorrect apportionment of sunshine. This can occur when the sunshine
card is changed at a fixed time during daylight. If the sunshine card is
changed at 0900, the sunshine burn before 0900 must be assigned to
"tomorrow". Similarly for a sunshine card changed at 1800 the sunshine burn
after 1800 must be assigned to "yesterday" (Fig. 6 value (e».
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.6. . Sunshine total assigned to the wrong day. This can arise due to some
clerical error when :copyingthe. sUnshine values or because the sunshine cards
have been muddled. This latter problem can be avoided by dating the cards
with an ink which does not..' 'run when ·wet before it is loaded into the
recorder. If the cards have been muddled then it is sometimes possible to
sort them out by examining the cards and noting the position of the burnt· ~

trace which changes from day to day particularly near the equinoxes at high
1.atitudes(Fig.:6·, value ·(b».·

7. Clerical errors - ·Several types of errors can occur when copying
,data. The error. (dlin Fig. 6 was a transcript error and should have been 39
instead of 93.

_.~ . . -: :.-
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