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Topics

1. How to maintain reliable historical
time series

2. How to ensure the propagation of
correct metadata to users

. Discussion on Flagging

4. A common software for Quality
Assurance Workflow at each

laboratory

ey
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1551 2078-0798

World Meteorological Organization (WMO)
Global Atmosphere Watch (GAW)

World Data Centre

WMO
GREENHOUSE GAS

The State of Greenhouse Gases in the Atmosphere
Based on Global Observations through 2013

No. 10| 9 September 2014 Climate Summit Edition

The WMO Global Atmosphera Watch
(GAW) coordinstas abservations of the
most important contributors to climate
change: long-lived greenhouse geses
(LLGHG). In the figurs, their radiistive
foreing (RF) i plattad slong with &

=

Radistive faring (W/m)

w0 ;e w210 subsiances)

" 2013)" raquires significant reductions

inanthropoganic emissions of sl major
greenhouss gasss (GHG).

Long-iived GHGS (carbon dioxide (CO,). methane quantify their emissions. The figure above uses both
(CH,, nitrous axide (N,0), i i

W atmosphoric measurements of thoso gases ar
Yot oS ekl e e T
deforminations of

roductions in ail LLGHG emissions. Thoprojoctions aro

ot basad on realistic omissions scenarios:they moroly

illustrato that achioving roductions in AF will roquire

significant decraases i anthropogenic amissions of both

noN-CO, LLGHGS and CO, Tha figura and description

a0 combinad with astimatos of LLGHG Iifotimas to  aro based on an updato of Monizka ot al. (2071).

Executive summary PRI A N,0 3t 326.0:0. ppb, Those valuas canstituts,

| A L
v ) E i % oo i
H £ H
& i - H g
I Y £ : o H
Figurs 2. The GAW globsl nat 3 | = e = ™
= g T ] . g
—T I e e !
p HE | M|
o Groundhases o+ A o SHp - GHG comparisonsies et O 1 3 ViA & v W
+ Ocean time seres formedin ocean weter J g g E
Figuro, Globaly avoraged €0, mle | Figure & lokalyovragod CHumols | Fgure s, Glabaly averaged O mle
2012 but comparable to the averags growth rate over the ontion o ot o i o aromth vato (6] rom | ot o anth Tom
[r—— S— past 10 yaars. Almaspheric CH, continued to increase at a e Blfoaneetiocicessv | 1oas o1 B eameceinsotosson | 1oak ot Difrmes st s
» - rate similar to the mean rata over the past five years. The annusl means are shown as shaded | annual means are shown es shadsd | annual means ere shown s shadsd
=N National Oceanic and Atmospheric Administration [NCAA) columns in (b) columns in (b,

Annuzl Greenhouse GasIndex shows that from 198010 2013

from small changes in fluxes betwaen tha atmosphere and
terrestrial biosphere. Typically, ~120 PgC is exchanged
batwaan tha atmosphara and tarrastrial biosphara sach
yaar. This accounts for tha obsarvad saasonal ycla in

northern hemisphara.
Smallintorannual variability (1-2%) in theso fluxes, aither

from between
vaswzwnmhnamuumuwwmassbumed havaalarge
i with rate of CO, (-4 PC yr-). It is to

carty to say which actors a0 rsspcns\blshv tho Targor.
than-average increase in annual means from 2012102013,
but this active area of research relies on measurements
by GAW participants.

Methane (CH,)

Methane contributes ~17% to radiative farcing by
LLGHGs. Appraximately 40% of methane is emitted into
the atmasphere by natural sources (e.g. wetlands and
{e.g. ruminants, rice agriculture, fossil fusl exploitation,
landfills and biomass burning). As a result of increased

Clumrvs in bl )

Forcing, ralative to 1750,
NOAA Annual

spheric radia
T gy update of the
Graanhouse Gas Index (AGGI)

by 34%, with €0, accounting for about 80% of this incraase.
Uptake of anthropogenic COz by the ocean led to increased
Jevel

During the last two decades ocean water acidity expressed
as pH decreased by 0.0024 units per year, and the
amount of CO dissolved in seawater (pCO,) increased by
1.2-2.8 uatm per year for time series from several featured
ocean stations.

Overview

This tenth WMO/GAW Annual GHG Bullstin reports
abundances and rates of change of the

foble 1. Global annualmaan abundances (2013) and trand®\
e

key gr ‘gaszs fram ths WMO/GAW global
gresnhouss itaring n
fractions, and uncertainties ara 68% confidanc limits.

o soundance i 6001 22 259501
e e
M o g
BEOR  tam oo ot
Bmsee om ome o

Mean smual absolute

ineresseduring last  207ppmyr 38pphve 082ppbiyr

Assuming a pre-industrial mole fraction of 278 ppm for COj,
722 ppb for CH, and 270 ppb for N, 0. Stations used for the
analysesnurmbared 124 of CO, 121 for CHyand 33 for 0.

rospectivaly, 142%, 253% and 1210
1750) lovals. Tha atmospharic ineraasa of CO, from 2012
to 2013 was 2.9 ppm, which is the largost yoar to year
change from 188410 2013. For N0 tha incraasa from 2012
t0. 2013 is smallar than tha ona absarvad from 2011 to

Tho latest analysis of observations from the WMO Global
Atmosphore Watch Programme shows that the globally
averaged mola fractions of CO,, C} ached now
highs in 2013, with CO, at 396.0:0.1 ppmiz], CH, at 1824:2

previous bulletins, which sightly reduces radistive forcing
the ralativa incraase in CH, ralativa to 1750. It had no

impact on the AGGL)

most important long-lived greenhouse gases - carbon
dioxide, methans and nitrous oxide - and provides a
summary of the contributions of the other gases. These
thres, togather with CFC-12 and CFC-11, account for
approximately 96%[5! of radiative forcing due to LLGHGS
(Figura 1). For the first time, this bulletin contains a section
on ocean acidification prapared in collaboration with the
International Ocean Carbon Coordination Project (0CCP)
of tha Intergovernmantal Ocaanographic Commission of
the United Nations Educational, Scientific and Cultural
Organization (I0C-UNESCO), the Scientific Committee
on Oceanic Research (SCOR), andthe Ocean Acidification
International Coordination Centre (QA-ICC) of the
International Atomic Energy Agency (IAEA)

‘The WMO Global Atmosphere Watch Programmo (nttp:

www.wmo.int/gaw) coordinates systematic observations
and analysis of atmospheric graenhouse gases and other
trace spacies. Sitos whore greenhouse gases are monitored
in tha last dacade are shown in Figuro 2. This

Table 1
of the three major LLGHGS in 2013 and changes in their
abundances sinca 2012 and 1750, The results are obtained
from ananalysis of datasets (WMO, 2009) that are traceable
to WMG World Reference Standards. Data from mobile  of fossil fuels and cement production (CO, emissions
stations, with the exception of NOAA sampling onboard ~ were 9.7=0.5 PgC!®l in 2012, according to http://www.
ships transecting the Pacific Ocean, are not used for this _globalcarbonproject.org). This conclusion is consistent
global analysis. with GAW measurements of the spatial distribution of €O,

atthe Earth's surface and its rate of increase, a decreasa in
the abundance of atmospheric oxygen (0,), anda decrease
in carbon isotopa ratio, C/™C, in atmospharic CO;. Minor

fluxes oceans (~80 PgCyr)
andthe atmosphere and tarrestrial biosphera (~120 PgC yr-'
Atmaspheric CO, reached 142% of the pre-industrial level
in 2013, primarily because of emissions from combustion

The three greenhousa gases shown in Table 1 are closely
linked to anthropogenic activities and they 3150 interact
strongly with the biosphere and the oceans. Predictingthe  contributions to increased CO, come from deforestation
evolution of the stmospheric content of gresnhouse gases ~ and other land-use change (1.0x0.5 PgC in 2012), although
their . the net effect fluxes Isas a sink. The
sinks and chemical transiormations in the atmosphare. ~average increase in atmospheric CO, from 2003 to 2013
Observations from GAW provide invaluable constraints —corespands to ~45% of the CO, emitted by human activity
on the budgets of these and other LLGHGs, and they are  with the remaining ~55% removed by the oceans and the
usad to verify emission inventories and evaluate satellite  terrestrial biosphare. The main sinks for CO; emissions
ratrievals of LLGHG column avarages, rom fossil fuel combustion ara the oceans and terrestrial
blosphara Knowledgo of pattoning botuson theso sinks

The NOAA Annual Greanhouse Gas Indsx in 2013 was s basad on GAW abservatons of tmosphiric C
intotal 0, Uptake of atmospheric O, by the oceans ot n

et 1o 1750y Sl LLGHGS Sines 1960 ana 8 1550 oEsan acacation (et nest plgs)

increase from 2012 to 2013 (Figure 1). The total radiative
forcing by all LLGHGs in 2013 corrasponds to a CO,-

Globally averaged CO, in 2013 was 396.0=0.1 ppm

equivalant mole fraction of 478 ppm. (hitp://www.esrl. (Figure 3 (a)). The increase in global annual mean
noaa.gov/gmd/aggi) CO, from 2012 to 2013 of 2.9 ppm is greater than tho
incfease from 2011 to 2012, the averags growth rate for

Carbon dioxide (CO, the 1980s (~1.6 ppm yr'), and the average growth rate
for the past docade (~2.1 ppm yr-1). Recent increasos

the singl in_emissions of CO, from fossil fual combustion

inthe at . Contrbuting -68%° to (-2% " of -0.2 PGC - cannot explain o intorannual

sovaral featurad stations whera obsarvations of CO; in
ocean water are parformed. Atmospheric maasuremant
data are reportod by participating institutions and archived
and distributed by the World Data Contra for Graenhouse
Gasos (WDCGG) at the Japan Matoorological Agency.

iy reached 253%
ofits pra-industrial laval (-722 ppb) in 2013. Atmospharic
CH, increasad from ~1650 ppb in the early 13805 to a new
high of 182422 ppb in 2013 (Figure 4 (a)). Its growth rate
(Figure 4 (b}) decreased from ~13ppb yr-' during the early
19803 10 near sra during 19692005, Superimposed on
top of the long-term changes in growth rata s significant
ntranisl vasabi AV Stodtos o AY el ondreiand
the processes that contributa to CH, emissians and losses.
Since 2007, atmospheric CH, has been increasing again;
its glabal annual mean increased by 6 ppb from 2012 to
2013. Studies using GAW CH, measurements indicate
thatincreased CH, emissions from wetlands in the tropics

d from id-latitudes of the

/ \
¢ >

GAW

from 2012 to 2013 is comparable to the mean growth rate
averthe past 10 years (0.82 ppb

GAW N,0 measurements have bean used with atmospharic
chemical transport modals to estimate emissions at
regional to continental spatial scales. Racent studies
have identified tropical and subtropical land regions as
the largest source regions (Thompsen st al, 2014) and
significant trends in N0 emissions from Asia (Saikawa
otal.,, 2014]. Despite these advances in understanding the
N,0 budgst, improvements to inter-natwark compatibility
of measurements by GAW participants ara necessary.
Bocause stmospheric N0 hat  ang aimosgharic aime
(120yr), spatial gradients are small. So, to infer estimates
of emissions from the data using a transport model,
biasas amang maasurement programmes must be small
<0.1 ppb, a target thatis difficult to reach with commanly
used measurement technologies.

4 )

northarn hemisphere are likely causes. As shown in WMO
Greenhouse Gas Bulletin No. 3, increased emissions from
the Arctic did not contribute 10 the continued increase in
atmospheric CH, since 2007.

Nitrous oxide (N,0)

Nitrous oxide contributas ~6%!! to radiative forcing by
LLGHGS. It is the third most impartant contributor to
LLGHG radiative forcing and has the largest emissions
of substances that deplete stratospheric ozone (Oz)
when weighted by ozone-dpleting potential. Prior to
industrialization, tho atmospheric N0 burden roflected
a balanca betwean emissions from soils and the
ocean, and chemical losses i tha stratosphere. In the
industrial era, additional anthropogenic amissions are
from synthetic nitrogen fertilizers (direct emissions from
agricultural fields and indiract amissions from waterways
affected by agricultural runoff), fossil fuel combustion,
blomass burning and othor minor procossos. Currantl,
s amit 4
{otal, dotarminod from GAW moasuromonts of g\obaHv
averaged N,0 (Figure 6 {a)) and its rate of incroase in
recent yaars (Figure 5 (b)), is about 16 TgN yrISynthatic
nitrogen fertilizors are tho largast contributor to tho

radiatieforeing by LLGHG. srosponsivotor -84% o e
incroaso n raiativooraing ovar thopast cocadaand 3% - avaraga incrozsa in annual moans from 2012 fo oo
oo tha past T yaste. The pro industral lovol of -278 o Migasuremants of in atmospheric CO, by

ropresentod a balance of relatively large annual two-way _participants mmc:tamamh:nnesmcu growth'rato rosult

variability in CO; growth rate nor the

3 (Cantinued on page 61

incroasa fal times. Tho g

N,O molo fraction in 2013 raachad 325.8-0.1 ppb, which
150.8ppb groator than the pravious year and 121% of tho
pre-industrial lovol (270 ppbl. Theincrease in annual maans

oTSF_ and HfTocarbans
H S
s - —
e
g 2000 2008 2010
o) Hflocarfone [ ]
L 1
crcfis | [ |

N .
s 1ee0 1085 1080 vws 2000 2005 2010

igure 7. Monthly moan mola fractions of sulphur hoxa-

fninor halocarbons (a) and major halocarbons (b). The
umbers of stations usad for the global analysos ars as
ollows: S, (13, CFC-1 24, CFC 12 28, CFC-113 22

WMO Greenhouse Gas Bulletin No.10
for UN Climate Summit on 23 Sep. 2014
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G o= Future Perspectives
:‘;O O‘fM GAW @VIS/WIGOS OtherSc:lentlflcCommunltD -

GAW Data Policy ' ’ " —
GAW Strategic Plan / WDCGG *w“ Contribution to D
: i

the International Science Communi
JMA

>0 Commit to align the

needs of users and for Data Users

SmeItteI’S a“ke Monitoring:
. D load Numb
fOr Da.ta PrOVIderS ¢ Per_manent Gz\ggnI::cholIJ;:Hi':Number
maintenance of

Monitoring: Data Registration Number

DATA archives ® Improved interface
® Simplification of reporting ® Quality assurance ® Consolidated flagging
procedure and control for ® Tools for better data use
® Preparation of the user scientific ® Preparation of ISO
Information for submitters accountability compliant metadata
® Feedback Information on ® Better notification ®Provision of reliable
Characteristics of Data and compliance of products (Data
®Enhance the relationship the data policy assimilation)
between submitters ® Enhance

and the data centre

interoperability

‘<<v
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http://unfccc.int/
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@ A Tiny Group for Data Archive Management <

GAW

Bl _ENEFEETARBMAERT RIS ERARAE RS

17" WMO/IAEA Meeting on Carbon Dioxide,Other Greenhouse Gases,and Related Measurement Techniques (GGMT-2013)

10-14 June 2013,Beijing, China

6™ Asia-Pacific GAW Workshop on Greenhouse Gases, Daejong, Republic of Korea, 20-23/0ct/2014 6



ERSMNEEARAEFREBL
ind Related Measurement Techniques (GGMT-2013)

China

Ludwig Ries, UBA Germany

6™ Asia-Pacific GAW Workshop on Greenhouse Gases, Daejong, Republic of Korea, 20-23/0ct/2014



A Tiny Group for Data Archive Management 't

" I 4 A

Lynan Hazan, ICOS/ATC

Ludwig Ries, UBA Germany

6™ Asia-Pacific GAW Workshop on Green!|

GAW

Table 2 - WMO GAW members who have offered to share expertise

Name

Contact Email

Lab

Location

Area of Expertise

WDCGG

hkoide@met kishou.go.jp

JMA

Japan

Data management in
WDCGG

Lynn Hazan
Paul Krummel

lynn.hazan@!sce.insl fr

LSCE

France

Data management

paul.krummei@csiro.au

CSIRO

Australia

Quality control, non-CO2
scale conversions, inter-
comparisons

NOAA data
team

kenneth.masarie@noaa.gov

NOAA

United States

Data management, quality
control, scale conversion

Ludwig Ries

ludwig.ries@uba.de

UBA

Germany

Data acquisition,
management and quality
control. Software solutions
available for data
acquisition, instrument
control, calibration
processing, interactive
data preparation and
validation.

Martin
Steinbacher

martin.steinbacher@empa.ch

EMPA

Switzerland

Data acquisition and
processing with
commercially available and
custom-built software

Doug Worthy

Doug.worthy@ec.gc.ca

EC

Canada

Near real-time data
processing via GC, NDIR,
and CRDS technologies




@ Consolidated Time Series <

Q : How you can properly
merge the historical time series
when you replace your
instrument?

Ryori 39,838M, 141,828E 266n CFCs {continuous)} cfcll monthly Lanpedusa 35.5268N, 12,630E 45n H20 {flask} ewvent
278 T T T T T 348 T T T
H HDCGG ! JIIFI [lata suhrutted hg JHA HHO HDCGGE / JHA  Data subnitted by
269 —v 9
‘Wﬁf\/‘ 330 -
268 .
328 b ” Mﬂwfl
255
- a
& & 318
258 -
308 -
245 -
298 -
248 -
o35 . og0 . . . . . . .
1992 1994 1996 1998 2008 2802 2804 2086 2008 20108 2012 1996 1998 2000 2082 2004 2006 2008 20108
Year 1992/81 - 2813/12 Year 1996-06-87 - 20818-12-31
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@ Pparallel Data Streams &

Q : How you can utilize
parallel data streams at the
same site and for the same
parameter, for example, by
two different instruments or
with both in situ measurement
and flask sampling?

6™ Asia-Pacific GAW Workshop on Greenhouse Gases, Daejong, Republic of Korea, 20-23/0ct/2014 10



@ Parallel Data Streams V

Two Controversial Approach

1. Somehow to merge the multi-
streams into one consolidated
representative time series per
station per parameter

2. The original information from
different data streams is precious
and useful.

6™ Asia-Pacific GAW Workshop on Greenhouse Gases, Daejong, Republic of Korea, 20-23/0ct/2014 11



@ Parallel Data Streams 9

From the WDCGG Archive

Bukit Koto Tabang - Indonesia BMKG, Empa cH,., cof 0. MET

Indonesia NOAA/ESRL 13e6,. C'%0,, CH,, C, CO,")H,,
N,O", SF, VOCs, MET

Bukit Koto Tabang -

Global average (WDCGG)
= Global Average

Bukit Kototabang (Indonesi
— Bukit Koto Tabang

CO2 mole fraction (ppm)

40 '
1984 1586 1988 1950 1592 1954 15856 1998 2000 2002 2004 2006 2008 2010 2012

Year

6™ Asia-Pacific GAW Workshop on Greenhouse Gases, Daejong, Republic of Korea, 20-23/0ct/2014 12



International WS on GAW Programme in Tropical Regions, Sep. 2013, Jakalta

Charcteristics of GHG data in pristine rain forest
Continuous (by EMPA) vs Flask (by NOAA)

- hourty averages
¥ |— nhourly averages
4 NOAATIasks
i
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b By Dr. Martin Steinbacher




International WS on GAW Programme in Tropical Regions, Sep. 2013, Jakalta

Charcteristics of GHG data in pristine rain forest
Continuous (by EMPA) vs Flask (by NOAA)
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@ Metadatais Crucial &

Q: How to ensure the
propagation of necessary
metadata information from
data providers to data users?

A: Data submission interface
for always one-to-one
combmed data and metadata

cific GAW Workshop on Greenhouse Gases, Daejong, Republic of K 23/0ct/20 15



The concept of the new WDCGG

|

Data Submitters

]

‘ GAWSIS

Full data throughout the operalon

Metadata

Station

Web Form

information

Permanent Archive

with Primary
Version Management Data

Processing

Ciilhimnittad Nata

Permanent Archive

with

Version Management

Database of Metadata based
on the contributors inputs

Full data throughout |

\\Full data throughout |

meta data

one-to-one correspondence
between a data file and the

T

Addition of the

‘IIIIIIIIIIIIIIIIII

; Full data throughout
Submitted Data | > the operation
(Onglnal Data) one-to-one correspondence (pnmary)
Latest version between a data file and the
meta data Secondary
Data .
~— P . —— header lines
ocessin
Eternal Preservation
and
h Generation (or Version)
Download |
. . Full data throughout
Statistics y Full data throuahout

WDCGG internal operation

Full data throughout
the operation
(WDCGG format)

Permanent Archive
with
Version Management

Metadata Database

(one-to-one correspondence
“| between the obs. data and the meta

data)

Matadata

Download

Data policy and

download notice [

Data Users

Download




@ Metadata is Crucial 9

For Data Contributors -
ID — u 144 Data Cenure
o st ot |
Password vy N | @ : ¢ 3
o P »
Y-m = A\ g 0
eEm |- 1 | | | EE= |z
(] emb e . ' K
Rmm — Contributor’s Page | I~ ‘ :

Access Log and Statistics
Coming soon

.
-
-
s

f'iUpIioaa__m Data files

"
st oot -l
ot o
ot s
St e et =3 -
]
s Samg v

Interface design for data and metadata submission
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Flagging

A

GAW

WORLD METEOROLOGICAL ORGANIZATION Doc. 6.2
(2013-12-26)

MEETING OF THE
Expert Team on WORLD DATA CENTRES
(JMA, Tokyo, Japan, 21-23 January 2014)

Harmonisation of data flagging?
(submitted by M. Schultz and H. Koide)

“The purpose of data flagging is to obtain, at the end of the processing of the measurements, a time
series of mole fractions that represents ambient conditions and to clearly identify artefacts as such. No
entries should ever be removed from the original (raw) data set. Samples designated as not
representing atmospheric composition should be identified [...]. The periods of automatic and/or
manual calibration or maintenance as well as instrument problems should be clearly flagged.
Instrumental problems are sometimes not obvious and identifying them in the time series may require
significant experience.” (from GAW report 209 — ozone measurement guidelines)

1. Motivation

Currently, there is no standardized, GAW-wide data flagging scheme, and the amount and
quality of data quality information varies widely between data centers and even within data

|8



6™ Asia-Pacific

644 o
641 o
640 o
635 o

Voo
I«
Voo
I«

L ow instrument predsion and/or calibration issues ¢
Aerosol filters installed incorrectly «
Instrument intermal relative humidity above 40% -

Intermal temperatures too farofftareet value, considered

Group D: Chemical probleme

999 »
2993 «
991 »
978 «

268
b7 «
266
265 «
999 »

ob8 »
957
2996 «
obb
249 «

I«
I«
I«
I«

[
[
[
[
Ve

Vo
Voo
Voo
Voo
o

Unspecihied comtamination or local influence «
Industnal contamination, considered invalid ¢
Agncultural contamination, considered imvalid

Large sea salt contribution (ratio between marine and excess
sul is larger than 2 0). Used forold data only For newer
data use 451/490. »

Dust contamination, considered invalid «

Insect contamination, considered invalid <

Bird droppings, considered invalid «
Pollenand/or leaf contamination, considered invalid «
Unspecahied conmtamination or local influence, but considered

valid ¢

Dust contamination, but consideredvalid «

Insect contamination, but considered valid «

Bird droppings, but considered valid «

Pollenand/or leaf contamination, but considered valid «

Impure chemicals «
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® Flagging &

Two Categories in Flag Sets
> Internal Flagging (Providers)
» Universal (External) Flagging (Users)

Color coding Value | Meaning
L] 0 no quality control applied
D 1 acceptable data
[] 2 guestionable data
] 3 erroneous data
] 9 missing values

6™ Asia-Pacific GAW Workshop on Greenhouse Gases, Daejong, Republic of Korea, 20-23/0ct/2014 20



® Flagging

> Internal Flagging (Providers)

Conversion
Scheme

» Universal Flagging (Users)

Other (separated) Information
- Change history
- Status (Raw/Processed Data)

6™ Asia-Pacific GAW Workshop on Greenhouse Gases, Daejong, Republic of Korea, 20-23/0ct/2014

GAW
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@JMA’S data screening process &’

1. Hourly data contain half or more of the number of
data that can be measured in the hour.

2. Standard deviation of hourly data doesn't exceed
defined thresholds.

3. Differences from both of the adjacent hourly data
don't exceed defined thresholds.

Yonaguniima hourly mean CO2 concentration
20099 ) e data selected as background

» data except for background
440

430
420
410

T 1 ¥ . T
400 B, i
390 q% IRMWM! A 5
380
370

360

concentration(ppm)

JAN FEB MAR APR MAY JUN JUL AUG 5EP OCT NOV DEC
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@Different Criteria for Screening%%

oy

X

e

-
-_-_-"I--I-- s
-

X

——A

Figures by Sander Houweling, Netherland

On a Cape: by Wind Direction
On a Summit: by Diurnal Cycle
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@ Quality Assurance in GAW <

Q : How you can practically
iImplement the GAW reports
presenting recommendations
on Quality Assurance into
hundreds of GAW stations
worldwide?!

A: Common Single Software for
Workflow (from mIet to users)
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@) Standardization Approach <

GAW

with an Interactive Software

Dafit: Data acquisition

files integration tool
by Ludwig Ries, Germany (/.ries@web.de)

For standardized Workflow on data
preparation, flagging and validation

on Windows 7 & 8.1, CSV output, conformable to DBMS
Internet download now in preparation on gawstat.de

check the detail with his paper in GGMT-2013, Beijing
http://ggmt-2013.cma.gov.cn/dct/page/70029
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Thank you for your attention!
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Framework of the GAW Quality System

GAW

» GAW Quality System is supported by CCLs, QA/SACs and
WCCs, as well as SAGs in ensuring data quality.
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Source: GAW Strategic Plan: 2008 — 2015
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