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“There are five GAW WDCs each responsible for archiving one
or more GAW measurement parameters or measurement

types...”

“They are operated and maintained by their individual host
Institutions...”.

“They collect, document and archive atmospheric
measurements and the associated metadata from
measurement stations world-wide...”.

“Make these data freely available to the scientific community.”

http://www.wmo.int/pages/prog/arep/gaw/world_data_ctres.html



The Thirteenth Session of CAS:

"For scientific purposes, access to these data is unlimited and
provided without charge. By their use you accept that an offer of co-
authorship will be made through personal contact with the data
providers or owners whenever substantial use is made of their data.
In all cases, an acknowledgement must be made to the data
providers or owners and the data centre when these data are used
within a publication.*
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World Radiation Network in WRDC Archive




WRDC: GAW stations (1994-2009)

Number of stations — 229




WRDC ACTIVITY

Central collection and data processing

Quality check procedures + metadata

Communication with NWS - quality assurance (QA)
Archiving and Time Series Analysis

Bulletin “Solar Radiation and Radiation Balance. The
World Network”

Information System of WRDC: Server and Database



“Good metadata are needed to ensure that the final data user
has no doubt about the conditions in which data have been
recorded, gathered and transmitted, In order to extract
accurate conclusions from their analysis.”

In “GUIDELINES ON CLIMATE METADATA AND HOMOGENIZATION”
by Enric Aguilarl, Inge Auer2, Manola Brunetl, Thomas C. Peterson3 and Jon Wieringa4

2003, World Meteorological Organization
WMO/TD No. 1186



Examples of WRDC metadata sheet for a single station.



CATEGORY

METADATA TYPE

STATION IDENTIFIERS

Local Code

WMO Code

Name and aliases
Active/Closed
Beginning/End Date

GEOGRAPHICAL DATA

Latitude

Longitude
Elevation

Dates of relocation

LOCAL ENVIRONMENT

Local land use/land cover
Instruments exposure
Skyline diagrams

STATION INSTRUMENTATION AND
MAINTENANCE

Instrument Sheltering and Mounting
Type of recording

Calibration results

Special Maintenance/Faults

DATA PROCESSING

Units

Special codes

Algorithms

Calculations

QC applied? (yes/no)
Homogenization applied? (yes/no)

HISTORICAL EVENTS

Changes in the social, political and
institutional environment




Metadata: station Identifiers, Geographical Data, Local Enviroment.

An Extract from Exel sheet.

Archive WMO Station Latitude | Longitude | Height Time Period
Number Index Name (in m)
Variable Begin End
(month, (month,
year) year)
820 16520 | ALGHERO 40° 38’ 8°17” 40 | Global 1.1964 6.1989
Sunshine 1.1969 6.1989
Global
814 16261 | AMENDOLA 41° 32’ 15°43° 60 1.1964
Sunshine
1.1969

ALGHERO - Description: In a valley. Grassy and loamy ground.
Distance between the station and the nearest town, its position: 4,5 km, 166°

AMENDOLA - Description: Poorly grassy level ground.
Distance between the station and the nearest town, its position: 18 km, 240°



Metadata. Station Instrumentation and Maintenance

Station Name

Instrument Changes

Variable Old Instrument New Instrument | Date of Change Reduction
Coefficient
Global
ALGHERO TB/R/ TB/R/ 27.12.1965
TB/R/ TB/R/ 08.11.1971 1,16
Global
AMENDOLA TB/R/ TB/R/ 09.02.1966
TB/R/ TB/R/ 01.11.1971 1,22
TB/R/ KZ/CM11/ 1.07.1989

KZ/CM11/




Metadata: Data Processing

Changes of Units WRR Scale
Station Name Old Units New Units | Date of Changes Date of Coefficient of
Transfer Transfer
ALGHERO Cal/cm2 Jicm?2 01.01.1980 1.11.1980 1.022
AMENDOLA Cal/cm2 Jicm?2 01.01.1980




Metadata: Changes of Names, Locations

Change of Station Name

Change of Locaton

Station name Old Name Date of Previous New Data of
Change Latitude, Latitude, Change
Longitude Longitude
Height Height
OLBIA OLBIA/ Town 8.09.1969 | 40°567,9° 30", 2 m 40°52°,9°30", 22 m 8.09.1969
OLBIA/Venafiora 1.07.1974 | 40°52°,9°30°, 22m | 40°547,9°31°, 13 m 1.07.1974
ROMA / CIAMPINO 41°48°,12° 36", 131m | 41°47°,12° 35°,105m 12.02.1991
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WRDC Metadata File Submitted to FTP- sever of GAWSIS

2007

Number
of stations

Data of
sending

2008 I I I

Number

of stations

Data of
sending

o e v v v i i ] ix x| X ] i

Number
of stations

Data of
sending

I A ) S R N

Number
of stations

Data of
sending

Table updated on 11.08.2009: 56 stations excluded, 36 stations added (as in the list of stations of GAWSIS)
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Quality Checks at the WRDC

Physically meaningful limits

Follow up Control according to WRDC procedures applied to daily
and monthly totals

Checks of calculated and actual totals
Checks of hourly and daily values in the within setup ranges
Control of exceedings above TOA values

Control of values higher than those of probabilistic and climatological
levels

Control of correlation: data of neighbour sites

Homogeneity Analysis (HA)




Sunshine

Diffuse radiation '
duration

Global radiation

[ Monthly means of daily totals ]

[ 15 years and more [ less15 years ]

Statistical analysis Graphical control




HA: Stockholm (Sweden), July
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Calculation of Anomalies:

AG; =(G,-G)/ S4 2
ASS, =(SS; -SS)/ S @

6(G;SS; )= 4G, — 4SS, )

A(G,SS, )=(5(G,SS, )—5(G,SS, )/ S e “

NOTE: The standard normal homogeneity test (SNHT) was developed and
applied to precipitation data by Alexandersson (1984, 1986).



HA: Stockholm (Sweden), July
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STOCKHOLM (SWEDEN), 1965 - 20038
Global Radiation
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HA: Jokioinen (Finland), September
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HA: Roma / Ciampino (Italy), May
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HA: Kiev / Borispol (Ukraine), September
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6.0, Jem?

DARWWIN ARPT (AUSTRALIA), 19684 - 2008
Global Radiation
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HA: Darwin arpt (Australia), October
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HA: Naha (Japan), May
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HA: Naha (Japan), May
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Access to the WRDC Data:
Recent Updates
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-5 =-LUKE 30

HOME

GAW

STATIONS

AL GERIA
Tamanrasset
Daily data

Hourly data

ARGENTINA
Ushuaia
Daily data

Hourly data

AUSTRALIA
Cape Grim
Daily data

Hourly data

AUSTRALIA
Darwin Arpt
Daily data

Hourly data

Q-O HRA®G P

INFORMATION ON GAW STATIONS

STATION TAMAMNRAZSET (global GAW station)

STATION USHUAIA (global GAW station)

STATION CAPE GRIM (global GAW station)

STATIOM DARWIN ARPT (regional GAW station)

STATION MEL BOURNE ARPT (regional GAW station)

STATIOM WAGGA WAGGA AMO (regional GAW station)

STATION SOMNMBLICK (global GAW station)

STATION WIEN / HOHE WARTE (regional GAW station)

STATION TARTU-TORAVERE (contributing GAW station)

STATION THESSAL OMIKI (regional GAW station)

STATION BUKIT KOTOTABAMG (alobal GAW station)

STATION MOUNT KENYA (global GAW station)

STATION RUCAVA (regional GAW station)

STATION ZILANI (contributing GAW station)

STATION ZOSEMNI (regional GAW station)

STATION KISHINEV (regional GAVW station}

STATION POPRAD GANOVCE (regional GAW station)

STATION DAVOS-DORF (contributing GAW station)

STATION JUNGFRAUJOCH (global GAW station)

STATION PAYERNE (regional GAW station)
STATION LOCARMNO-MONTI {contributing GAV station)

STATION CAMBORNE (regional GAW station)

STATION LERWICK (regional GAW station)

STATION BONDVILLE (regional GAW station)

STATION BOULDER / TABLE MOUNTAIN (contributing GAW station)
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AUSTRALIA Station Information:
Name: Wien / Hohe Warte
SR WMO index: 11035
Daily dat Latitude: 42235 N
ralydala Longitude: 1635 W
Hourly dat Elevation (m): 203
Siees Time: Local mean time, local fime offset from GMT: +1.0
Instrumentation:
Global Horizontal Q: Star pyranometer heated, manufacturer Schenk
Diffuse hotizontal D: Star pyranometer heated, manufacturer Schenk in combination with a radiation screen
ALCFER Contributor:
- Wolfgang Lipa
SO Climate and Weather Information
) ZAMG
e Hohe Warte 38
A-1190 Vienna
Hourly data i
Daily and monthly averages in J/cm? are computed according to WRDC protocol (and subject to rejection by the flagging protocol):
AUSTRIA & Daily total values are the total of each hourly #radiance for the day
+ Monthly averages are the sum of the daily valies divided by the number of days available
Wien / Hohe Warte » Monthly totals are the monthly average multiplied by the number of calendar days in the month
+ Monthly statistics for hourly intervals are the sum and average of the hourly interval for each day under a process similar to the monthly averages and totals above.
Daily data
flag (F) = 0 (blank in the table) means that a value has good quality flag = 1 - questionable value flag = 2 - bad or missing value
Hourly data
ESTONIA
Tartu-Toravere
Daily data
Hourly data
Skyline
GREECE
Thessaloniki
Daily data
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Global Radiation (Africa). Daily sums, monthly means and totals.
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AFRICA

AIGERTA

BURKINA FASQ

CAPE VERDE

CAR

DIIBOUTI

EGYPT

ETHIOPIA
GAMETA
GHANA
GUINEA-BISSAU
KENYA
MADAGASCAR
MADEIRA
MALIL

MOROCCO

MOZAMEIQUE

NAMIBIA
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PEMBA
LICHINGA
LUMBO
NAMPULA
GURUE
IETE

MOCUBA

CHIMOIO

BEIRA
CHICUALACUALA
INHAMBANE
CHOEWE
MANIQUENIQUE
HALXAT

BOBOLE

MAPUTO / MAVATLANE
MAPUTO

UMBELUZI

Global Radiation (Africa). Daily sums, monthly means and totals.

MOZAMBIQUE
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Global Radiation (Africa). Daily sums, monthly means and totals.
BEIRA
WMO Index: 67297
Latitude: 19°48'S
Longitude: 34°54F
Elevation: 0010
Instrumentation:
- global Radiation: KZ/CM6B/
- sunshine duration: 38/C/

- diffuse Radiation: KZ/CM3/

Data available

1964 1963 1966 1967 1968 1969 1970 1971 1972 1973



Longitude =34°54'E
Elevation = 10

WHO Identifier: 67297

Year 1964

DATE J&N F FEB F MAR
1 23190 273410 2452

2 1903 |0 19370 2612

3 13620 15830 2734

4 1894 |0 752|0 2734

5 1656 |0 778|0 2820

3 15000 30370 2824

7 1648 |0 30710 2695

g 1526|0 28290 2681

E| 7351 29620 2163
10 17081 17040 1436
11 286211 19670 2400
12 30191 248210 2942
13 26811 268610 2898
14 32011 29890 2673
15 242211 28930 2712
16 311411 254810 2798
17 28981 27640 2660
18 27821 28410 2760
19 1293|0 14150 2703
20 29240 1933|0 2703
21 30190 18680 2638
22 24690 279410 2323
23 2695 |0 22490 2032
24 2604 |0 28290 2513
25 22320 28720 2357
26 22360 27420 2279
27 1877 |0 20880 2548
28 20110 28930 2435
29 24990 28980 2115
30 24390 -|= 2171
31 27820 -|= 2349
SUM| 700001 690780 78160
HEAN 22581 2382 0 2521

oo oooooooooooooooooooolooooooooooomMm

APR
2340
2020
2063
1777
1540
2366
2313
2202
2054
2262
2301
2058
2279
2275
2072
1830
1820
2137
2141
2149
1972
2123
1591
2175
2188
2063
2127
2002

938
1193

60381
2013

oloooooooooooooooooooooooolooooon

1]
1]

MAY
1717
1929
1362

925
1743
1830
1336
1998
1579
1308
1977
1890
1591

E1t
1959
1877
1751
1825
1951
1696
1907
1635
1751
lese
1622
1484
1375
1245
1193
1298
1803

50258
1621

ojolololoololoolooooooolooololooloolojlo|loo|lolalH

JUL
1769
1579
1777
1691
1704
1012
1466
1747
1159

952
1172
1773
1263
1288
1345
1457
1622
1457
1925
1708
1660
1198
1405
1856
1799
1963
1949
1994
1959
1951
1877

49517
1597

oloooooooooooooooooooooooolooooon

1]
1]

OCT
2370
1544
2392
2016
1368
2404
2859
2837
2600
2430
2141
2647
2677
2487
2764
2742
2171
2751
2768
2617
2457
2569
2716
2811
2867
2487
2422
2127
2410
2915
2404

77270
2493

olooooo o oo oo ooooooooooooooloooooHd

1]
1]

DEC
3075
2980
2677
3170
3201
2980
2400
2742
1941
1310
1142
anii
2837
2569
1298
1899
1154
1258
2236

a0o0
2054
1977
3183
2967
2435
2262
3473
2863
2885
2258
2526

73563
2373
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Name of station

Year of start

Actual situation

History of stop and
start

Beira

Setembro-1962

Inoperative

Stopped since Nov-
2002

Chimoio

Operative

Has a problem of
sending datas to
Maputo

Inhambane

Fevereiro-1969

Inoperative

Stopped since Agos-
1988 a Dez-1990, de
Dez-1999 a Dez-2004 e
de Jan-2000 a Fev-
2007

Lichinga

Janeiro-1965

Operative

Stopped since Nov-
1984 to Maio-1987,
from Dez-1998 to Jan-
2004 and from Nov-
2004 to Abril-2007

Maputo OBS

Janeiro-1970

Operative

Stopped only in Jul-
2007

Nampula

Abril-1971

Inoperative

Stopped since Dez-
2002 to Dez-2004 and
since Out-2005

Pemba

Dezembro-1981

Inoperative

Stopped since Set-
2002

Quelimane

Inoperative

Has a problem of
sending datas to
Maputo

Tete

Agosto-1965

Inoperative

Stopped since Set-
1983 a Abril-1985,
Ago-1990 to Maio-
1993, Jan-2001 to
Maio-2006 and since
Jul-2006

Xai-Xai

Inoperative

An Example: A list
of Mozambique
stations which
stopped operating
and are under the
repairmen.

Latest information
received at the

WRDC.
(Metadata).
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Future Tasks:

0 Formation of WRDC Metadata Database
(MDB);

o Upload of MDB to the WRDC Server;

O Update User Friendly Interface helpful to
download the WRDC data.
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