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History

This climatology is created exclusively from surface synoptic weather reports. These reports
are contained in an updated version of the Extended Edited Cloud Reports Archive (EECRA, Hahn et
al., 2009). Only reports made in the WMO “synoptic code” (WMO, 1974) are used. The land-based
climatology (Hahn & Warren 2003) and EECRA, which previously spanned from 1971 to 1996, are
now updated through 2009. The update uses new source data from the Integrated Surface Database
(ISD, Smith et al. (2011)). Only yearly averages of monthly and seasonal data (amounts, frequencies,
non-overlapped amounts) are updated; multi-year averages are not changed. Base heights are not
updated because of the scarcity of base-height reports in the new source data. The same 5388 weather
stations that are used in the original climatology are used in the update. The climatology contains

information on 9 cloud types (5 low, 3 middle, 1 high), total cloud cover, and frequency of clear sky.

Some countries (most notably the USA, Canada, and New Zealand) have phased out human
cloud observations in favor of automated systems (laser ceilometers). Cloud reports from automated
observations are not compatible with human-made synoptic observations, so are not used in the update.
This change has contributed to an overall decline of approximately 20% in the number of observations

per year over the 13-year span of the update.

Format

The data format is nearly identical to previous data, with two notable changes. First, an extra



space is added between columns of amounts or frequencies and Nobs. This makes the files easier to
load into processing programs such as MATLAB. Second, the year column now contains four-digit
years in monthly files. Since the structure of the files is not changed, the old data formats still apply
(Formats 126, 127, 162). The updated versions of the formats are shown in Table 6u. An additional
file-type has been created combining the updated data with the original data. This new file (called
Combined) has a similar format to the original files, identical in all columns, but with the addition of a
years column. The new data format is Format 128 for seasonal amounts and frequencies, and Format

129 for non-overlapped amounts. The monthly format is unchanged in the combined files.

Details of the data organization are shown in Table 4u. Details of file formats are shown in

Table 6u. These are both updates of Tables 4 and 6 in Hahn and Warren (2003).

Data Problems

The new source data was occasionally missing observations at certain hours at certain stations,
and in some cases had observations at hours not present in the previous version of the EECRA. This
did not appear to be a systematic problem; however, the differing hours have the potential to create a
diurnal bias. To account for this, only hours that were previously used for averages at each station were
allowed to contribute to the updated averages. ISD-based averages with fewer hours were allowed to
contribute, but biases were tested for by comparing time series of 10 overlapping years of ISD and
EECRA data (1987-1996). Any station-month that showed a consistent difference in cloud amount for
any type was given a “missing” value. Specifically, if two-thirds or more of the overlapping years had
cloud cover at least one percent greater in one time series versus the other, the station-month was

rejected for all subsequent years (1997-2009).



As explained in the description of the update of the EECRA (Eastman & Warren 2012), some
stations in Australia have discrepancies in report times between the ISD and the earlier version of the
EECRA in years where they overlapped. The ISD data shows observations one or two hours earlier
than the EECRA. To remedy this, these stations had an hour correction applied to bring the report
times in line with the EECRA. 1t is not known which of these data sources has 'true' hours, but to keep

the dataset consistent, the EECRA hours are used.

Examples of new data

Monthly amount, frequency, and amounts when present (updated years):

49 MNYD.07.st

StaID Year Nobs AMT FQ AWP NC
68512 1997 28 357 357 10000 1
68512 1998 27 602 741 8125 2
68512 1999 32 0 0 -90000 0
68512 2000 37 1115 1351 8250 5
68512 2001 29 1681 2069 8125 6
68512 2002 32 1406 1562 9000 5
68512 2003 37 0 0 -90000 0
68512 2004 118 731 932 7841 11
68512 2005 120 365 583 6250 7
68512 2006 124 1613 2419 6667 30
68512 2007 124 897 1210 7417 15
68512 2008 123 1311 1870 7011 23
68512 2009 123 772 1138 6786 14

Seasonal amount (updated years only)
57 SMCA.43.hi

StaID Dnobs Damt Nnobs Namt DNnobs DNamt Acode

29631 170 2107 106 2159 276 2133 2
29631 48 2768 27 2603 75 2686 2
29631 267 2541 195 2740 462 2641 2
29631 276 2653 188 2404 464 2529 2
29631 256 2518 159 2529 415 2524 2
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1160 2006 124 2500 101 2970 225 2735 2
1160 2007 131 611 110 818 241 714 2
1160 2008 89 1348 58 2414 147 1881 2
1160 2009 156 1025 114 1316 270 1171 2
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Table 4u. Organization of the updated data files.

File Num of SCDG Data
Cat. SCDGs numbers Contents (File Category name abbreviation) Format
MONTHLY-MEAN AVERAGES, DAY
each MONTH: 11 TYPES, 5388 Stations, 13 Yrs (MNYD)
43 11 43001-11 Monthly-Mean Daytime Cloud AMT, FQ, AWP, JAN 162
44 11 44001-11 Monthly-Mean Daytime Cloud AMT, FQ, AWP, FEB 162
45 11 45001-11 Monthly-Mean Daytime Cloud AMT, FQ, AWP, MAR 162
46 11 46001-11 Monthly-Mean Daytime Cloud AMT, FQ, AWP, APR 162
47 11 47001-11 Monthly-Mean Daytime Cloud AMT, FQ, AWP, MAY 162
48 11 48001-11 Monthly-Mean Daytime Cloud AMT, FQ, AWP, JUN 162
49 11 49001-11 Monthly-Mean Daytime Cloud AMT, FQ, AWP, JUL 162
50 11 50001-11 Monthly-Mean Daytime Cloud AMT, FQ, AWP, AUG 162
51 11 51001-11 Monthly-Mean Daytime Cloud AMT, FQ, AWP, SEP 162
52 11 52001-11 Monthly-Mean Daytime Cloud AMT, FQ, AWP, OCT 162
53 11 53001-11 Monthly-Mean Daytime Cloud AMT, FQ, AWP, NOV 162
54 11 54001-11 Monthly-Mean Daytime Cloud AMT, FQ, AWP, DEC 162
SEASONAL-MEAN AVERAGES
each SEASON: 10 TYPES, 5388 Stations, 13 Yrs (SMCA)
55 10 55001-10 Seasonal-Mean CLOUD AMOUNT, DJF 126
56 10 56001-10 Seasonal-Mean CLOUD AMOUNT, MAM 126
57 10 57001-10 Seasonal-Mean CLOUD AMOUNT, JJA 126
58 10 58001-10 Seasonal-Mean CLOUD AMOUNT, SON 126
each SEASON: 10 TYPES, 5388 Stations, 13 Yrs (SMCF)
59 10 59001-10 Seasonal-Mean CLOUD FREQUENCY, DJF 126
60 10 60001-10 Seasonal-Mean CLOUD FREQUENCY, MAM 126
61 10 61001-10 Seasonal-Mean CLOUD FREQUENCY, JJA 126
62 10 62001-10 Seasonal-Mean CLOUD FREQUENCY, SON 126
each SEASON: 4 TYPES, 5388 Stations, 13 Yrs (SMUU)
63 4 63001-4 Seasonal-Mean NOL Upper Clouds, DJF 127
64 4 64001-4 Seasonal-Mean NOL Upper Clouds, MAM 127
65 4 65001-4 Seasonal-Mean NOL Upper Clouds, JJA 127
66 4 66001-4 Seasonal-Mean NOL Upper Clouds, SON 127



Table 4u continued

COMBINED MONTHLY-MEAN AVERAGES
each MONTH: 11 TYPES, 5388 Stations, 39 Yrs (MNYDC)

67 11 67001-11 Monthly-Mean Daytime Cloud AMT, FQ, AWP, JAN 162
68 11 68001-11 Monthly-Mean Daytime Cloud AMT, FQ, AWP, FEB 162
69 11 69001-11 Monthly-Mean Daytime Cloud AMT, FQ, AWP, MAR 162
70 11 70001-11 Monthly-Mean Daytime Cloud AMT, FQ, AWP, APR 162
71 11 71001-11 Monthly-Mean Daytime Cloud AMT, FQ, AWP, MAY 162
72 11 72001-11 Monthly-Mean Daytime Cloud AMT, FQ, AWP, JUN 162
73 11 73001-11 Monthly-Mean Daytime Cloud AMT, FQ, AWP, JUL 162
74 11 74001-11 Monthly-Mean Daytime Cloud AMT, FQ, AWP, AUG 162
75 11 75001-11 Monthly-Mean Daytime Cloud AMT, FQ, AWP, SEP 162
76 11 76001-11 Monthly-Mean Daytime Cloud AMT, FQ, AWP, OCT 162
77 11 77001-11 Monthly-Mean Daytime Cloud AMT, FQ, AWP, NOV 162
78 11 78001-11 Monthly-Mean Daytime Cloud AMT, FQ, AWP, DEC 162

COMBINED SEASONAL-MEAN AVERAGES
each SEASON: 10 TYPES, 5388 Stations, 39 Yrs (SMCAC)

79 10 79001-10 Seasonal-Mean CLOUD AMOUNT, DJF 128
80 10 80001-10 Seasonal-Mean CLOUD AMOUNT, MAM 128
81 10 81001-10 Seasonal-Mean CLOUD AMOUNT, JJA 128
82 10 82001-10 Seasonal-Mean CLOUD AMOUNT, SON 128

each SEASON: 10 types, 5388 STATIONS, 39 YRS (SMCFC)

83 10 83001-10 Seasonal-Mean CLOUD FREQUENCY, DJF 128
84 10 84001-10 Seasonal-Mean CLOUD FREQUENCY, MAM 128
85 10 85001-10 Seasonal-Mean CLOUD FREQUENCY, JJA 128
86 10 86001-10 Seasonal-Mean CLOUD FREQUENCY, SON 128

each SEASON: 4 types, 5388 STATIONS, 39 YRS (SMUUC)

87 4 87001-4 Seasonal-Mean NOL Upper Clouds, DJF 129
88 4 88001-4 Seasonal-Mean NOL Upper Clouds, MAM 129
89 4 89001-4 Seasonal-Mean NOL Upper Clouds, JJA 129
90 4 90001-4 Seasonal-Mean NOL Upper Clouds, SON 129



Table 6u. Description of the updated data formats

Format Variables

number & Format

(Num of characters
in record)

Files in
which used

126

127

128

129

162

13(I5 17 F7.2 17 F7.2 17 F7.2 1I2)
Staid NobD AvgDy NobN AvgNt NobDN AvgDN Acode

13(I5 I7 F7.0 1I7 F7.0 1I7 F7.0 1I2)

39(1I5 I5 17 F7.2 17 F7.2 17 F7.2 1I2)

Staid Yr NobD AvgDy NobN AvgNt NobDN AvgDN Acode

39(I5 I5 17 F7.0 1I7 F7.0 1I7 F7.0

13 OR 39(I5 I5 14 F7.2 F7.2 F7.2 I4)
Staid Yr Nobs Amt Fqg AWP NC

12)

(26x49)

(26x54)
(26x54)

(13x39)/
(39x39)

F55-62

F63-66

F79-86

F87-90

F67-78



