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Inter-comparison Experiment for Korea GAW Network to

Improve the GHGs Measurement Quality
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Abstract The accurate measurement of greenhouse gases (GHGs) is essential in estimating the effects of GHGs on climate
change and understanding natural and anthropogenic carbon sources and sink. In order to provide the harmonized data
from observations within a network, the National Institute of Meteorological Sciences of Korea Meteorological Administration
(KMA/NIMS) conducted two inter-comparison experiments in 2016 and 2020 with GHG network of the Republic of Korea,
Anmyeondo (AMY), Jeju Gosan Suwolbong (JGS), and Ulleungdo-Dokdo (ULD). The inter-comparison experiments were
performed on three major GHGs, carbon dioxide (CO,), methane (CH,), and nitrous oxide (N,0). The analysis result of CO, and
CH, of all three species was presented within the WMO/GAW compatibility range (£ 0.1 ppm for CO,, + 2 ppb for CH,) both in
the first (2016) and second round (2020). In the case of N,0, no stations were within the compatibility range in the first round.
In the second, JGS and ULD presented values within the compatibility goal (+0.1 ppb) and the extended compatibility range
(£0.3 ppb), respectively. From the experiments, it was confirmed that to improve the quality of the observation data, it is
essential to use the suitable observation instrument for each observation environment and gas species and to apply an
appropriate calibration method based on the repeatability, reproducibility and linearity of the instrument.
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L4 = B4 (CO,)&} | (CHy), oMteFE A (N,0) 5ol S
o} COy= 7] & 247k28) 71 g2 & 2115t

20417] o] % IZE] FFof o5 wiEE 247EE ™,2005 ©]F 2ATRA AL A E F7H] 80% ©]
L 715wste] 7P 5 @elog o AKX ma@d AR AATH (Myhre et al., 2013). 2019 A 2 )
OF (Paris Agreement). 0.2 A|ZFE A7 A A oA 7 7] ¥ CO, FEE 410 ppm 2 At 280t | F %]
251 e FPAA A A7t~ FHe TAE ZISFC 8 (IPCC, 2021), FREEolAE 22

SAAT A E RS B 4YH AFS 2 109 B9 ATWE 2.7 ppm Z7H 20208 4204 ppm
S, ol s P 4B WSS $oHE R S JISSIAT 1 27H8L JMEEE T 9lrh (KM,

St pelA ZARR 7L " 2021). &S 20194 A A4 7] F CH,, N,09] &
ATF2HBE EXot= 8 247 A2 = o]4ket k= ZH2) 1,866 ppb, 332 ppb=E F 80T H F 7MY
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TIME 2ATHA TU ARLEHIDNHS S5 2AJIA B FEE HY o7 791

=2 45 71EJH(IPCC, 2021). CH,= CO, tiH]
oF 30ufe] A3} 2|4 (Global Warming Poten-
tial, GWP)E UehH, th& 247} 8} v|w sl vl w
A g2 U7l T AF Ao R viEs A &
71§ W3} gstol] A FFS F 4 Yol AtH
Q1 RAZEA E Aol FashA oA et
(Saunois et al., 2016; Dlugokencky et al., 2011). Al ¥
A2 735 2471421 N,O0= 2 AAZ Hlg A
ol ofofl 7] So= viEE™ A 7P T34
=3 & uty] EZ ot} (Ravishankara et al., 2009).
A AT A7 A BAL A= 9 87%F A5k Al
49| (Myhre et al, 2013) Hl& 2 4AES 7‘5%}6}711
molsty Fejohs 212 A AT & 2°C A AgH
<& 24ste dl o] B5A o, anpAl l?‘?i?}
-8 BA FHe floiAe 247 SHT] AA
P} H=gt W=o] asich

A AZ14717-(WMO)= 19897 E] 2]t 7] 7HA]
(Global Atmospheric Watch; GAW) 2 15-& 2
skl glom, Sujol A= OPﬁEQ} aAF 71;‘%} Xy

A&7 WMO/GAW A8 g TEAZ SEE o] 9t
WMO/GAW= A A|7A 08 1% Oﬂfﬂ BAEE
LATIA0 24 @ A T 2R 0| 2514
nization)2 2R 3SH7] §J5te] 241 olE B A
N7 71EE] A X (scale)E AAsHAL UTHWMO,
2020; JCGM, 2012). A7 #EA=S &) 2 gA4
oA 4% HlolE 9] 7% A= B} A F
dsfioF ohH, Z-2 YET Wl FLotA 4215
ooF FITHWMO, 2020). @A WMO/GAW HIES|Z
o] A7k~ 0] AT WMO-X2019 (CO,), WMO-
X2004A (CH,), NOAA-2006A (N,0)& Sd=o] gl
S, WMO/GAW HEQ|Z oA #FE HE At

T =
AT
T Aok AL B Gl FYLAAEA (Cen-

L

2
ro o

(harmo-

tral Calibration Laboratory; CCL)& F3l a1
UTHWMO, 2018b).

B2 HrE RS U5 U EYA UollA 3=
ESEE E0l7] 9o YIEYR Wl 518 71t 2
QA1 Tt Hx o] dAo] st ek BR

TS UEHAT o e
7H7IEAE AAste 7Es ETh(
2020; JCGM, 2012). 7t P50l S g
7F Sebg WIS HoluA =9, BEgks ol
A7+t gk AP Al 2] siAe] JFE
AL, o ZhE ol-8ohs P e| Al o] &
4= ATHWMO, 2020). WMO/GAW HIE{]|.9] 58
4 BEE T8 247149 CO,9 79, £0.1 ppm,
CH,= +2ppb, N,0= 0.1 ppb=Z AA=]o] 9t
(WMO, 2020).

HEAD W A 7t 3842 AFck= 71 4
& 2 v wAdolth. WMO/GAW HIE$F A|A|
X 54 Atz F4 HF S 2= AAAA Al
A EZAXE] (World Calibration Centre; WCC)+= CCL
| olaf $ A= 2ES Aislo] GAw PHE40] 4
SH] g B n AP A7) A o2 83t WMO,
2018a).

WMO/GAW ] CCLS! 1]=-5|FtH 717 (National
Oceanic and Atmospheric Administration; NOAA)©]
FH5H= WMO/IAEA <A =2FeeH]| WA 9 (Round
Robin Comparison Experiment)< 1984~19851d 3

T
—
_Q_

oo Lo <
2Z
o° 0

N
o
o 30

>

2

AAE ARFo =2 2021'd @A 7HA =A] oAb
TAFEE FH| Fof Qltt 2014~2015E +FH 63}
A aegH| R AY A o, FE2] Fe Hol

gt 397 AAA F 79%°l sigsh= 317047 WMO
YT B4 el kel 2ke ehnl T, cH, 3
B2 357] A7 AP F 71%7F 28 W] vl
AT 2EU N,09] 7 2771 A7F A¥A F
11%, SFe= 17711 A4 F- 24% o] 28Hd He| W
of Qo] = 7HA] &l tigt AEE BEAE A2
o A= Gt
wmorr_results.php; accessed July, 2021).

o]Q]of| Iz ofAJo}, FAJE 3 F ] 9] WCC-CH,Q!
Y& 7)/47d (Japan Meteorological Agency; JMA)©|
Fool= CH, BE7H2 A ad o] g =aL 9l
k. oFAlok, EAEIB Y Ao Ao BE
7] =S BUE st ZF o] Ao 2 %Q

(https://gml.noaa.gov/ccgg/wmorr/
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I Sl CH, B A9 zlolE ARslshy] ol 2x 22 AT & AR AAA 9] 75%71 Asket
2001 12 A AIFEe & 2021 @A 72 ARlo]  AEk RFolA S Wl W i E=ESHLe
73 Foll 2™, JMA, F= 71/ (China Meteoro- ™, 7 A|A| SFs = A A7 CCL 7] HIW AR S
logical Administration; CMA), $H= 7]/ (Korea B Aro] =AY AWA A IEsfof s FQ o
Meteorological Administration; KMA)/= 8 7]/d2}5] E-2 3915}t (Lee et al., 2021).

¢ (National Institute of Meteorological Sciences; o] gt A WA H I} upTIR| 2 S 2A7EA
NIMS) 9] Al Aol ofetal Utk (https:/ds.data.  TFTO] WS4 AR 0] TS Teota BS5AS
jma.go.jp/gmd/wcc/ch4/com_annex2.html; accessed ~ &] AF=2 915 KMA/NIMSOA . St 14k &
July, 2021). 2018~2019% =4 = 62} AHof= TMA, SEEET 7|FHIAIAE diAFC2 20167 2020

CMA, KMA, Q1% Af7|AFA7 4 (Indian Institute of W 22}319] ZY| £l WA E-S SFsH3ict 2
Tropical Meteorology; IITM) Y] Aglde] Folstel  AFollMe 2210l 23 =W 2k wdel ol
1, WCCS T2 A5 AF8SH= CMASE KMAE  AE Wiy Z3Hs 4l o] Saf = 247t
JMAS] 4713} Hlwste] GAW S2Hg HE H9Ql & BEHO] BEAts AP AR 23 &
+2ppb W] g2 AAISHATHWMO, 2021). HE QI /HAH-S A Aok A} gk

201295 E] WMO/GAW &] S-E3+} (Sulfur hexa-
fluoride; SFg) WCCE ->95t1l 3= KMA/NIMSO]
AE 2016 EFE 20179712 F 87= 127 A4 0] 2. AY uhy
H7Fe Aliat S-E31 v] W A (SFg Inter-Compari-

son Experiment; SICE)S =345}t (www.nims. 2.1 HmAS & 2=A
go.kr/wcc/sub/sub02.html; accessed July, 2021). A& QIHIE 7| SHISHIA| A (AMY, 35.53°N, 126.32°E)
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Fig. 1. Greenhouse Gas Monitoring network of National Institute of Meteorological Sciences of Korea Meteorological
Administration in Republic of Korea: Anmyeondo (AMY), Jeju Gosan Suwolbong (JGS), and Ulleungdo-Dokdo (ULD) green-
house gas monitoring stations.
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Table 1. Certified mole fraction of gas components and experiment schedule of 1st and 2nd round of inter-comparison

experiment for Korea GAW network.

1st round (2016) 2nd round (2020)
CO, (ppm) 406.05+0.01 4152+0.01
Certified mole fraction CH, (ppb) 1,898.84+0.10 1,950.5+0.10
N,O (ppb) 329.05+0.11 332.1+0.11
Anmyeondo (AMY) 27,Jul~12, Oct 13, Aug~4, Sep
Experiment schedule Jeju Gosan Suwolbong (JGS) 19, Oct~2, Nov 21, Sep~9, Oct
Ulleungdo-Dokdo (ULD) 9, Nov~23, Nov 19, Oct~23, Oct
19999 Ff ALOR MARE RALA PES A AFLe] Aol WMOIGAW B8 B2 S 59
25}e] @A) 7% (CO, CH,, N,0, SFg, CFC-11, CFC- A 9] Hfoll l=A] Shetek 22 B a sholck
12, CFC-113)9] 2A7tAS ZH5}71 9l.o™, 19991 S AR A E2 2016 13F AEES AIE
GAW A|9F #2478 SEHLh AMYE HE 22 20204 22} AA7HA] 4= T, QP E (AMY),
o] Asfigtoll =8l 1ol fEtilor iEe=RE e 34 (JGS), &5 E=5E (ULD) 7| +H A &5
247t 9 718 g7] e 2E0] Y-S sk WS ® CO,, CH, N,09 Al 712 24 352 574
A Jbrh aAF 7] S HSHEAI 4 (JGS, 33.30°N,  SFITH(E 1). o|Hff CCLe]l T+ A £ +-8%F71
126.21°E) = ST Fo] AFmo] 92)5h, 2012 9] )1FsEE 14+ A A, CO,, CH,, N,07} 72}

il %élﬂi S-S AlFsto] 2013 GAW A+
itk @A) CO,, CH,, N,O, SF= Al
dstar ‘21 R O] FE Eofl 1A% &5
7)1 SHSHIA| A (ULD, 37.48°N, 130.90°E)+=
20149 2A7FAS BES ARSI, @A) CO,, CH,,
N,0, SFs Ul E2] AAIZE 24712 Hlo|HE A5t

Utk AMY, ULD, JGS9] Al #Z54w 42133 9] gt
W 2A7EA SRS @Adsk QITh(TLE 1).

2.2 2L &Xf=FH|n4

Y 2t A2 WMO/GAWS] CCLY!

NOAAOIA 4EF7}12 (Traveling standard)S A

Fito} 7y JE Ao A £AFH o FEE BAGHY,
7 7

U= _4 ZA-7rS lﬂ] j!__é]—l: H}t

IZIB'.'

HiEH

CLA ‘ﬂ’?i%k
o= SR QIth SERETIA0 S AL

ES S744ke] 2o)7t Sekd W] o]l &+ %I
Jo] IR E= Ao= ofAAH, HSFHE
A 2G4 oz oo WY Ul whe °X16 = 7/\01
ZQ35FHWMO, 2020; JCGM, 2012). WhebA =] &
2R WA T2 ) 2ATEA {ET] S

406.05+0.01 ppm, 1,898.84+0.10 ppb, 329.05+0.11
ppb o, 22+ AE A] 415.2+0.01 ppm, 1,950.5+
0.10 ppb, 332.10+0.11 ppb°] Tt SEXEZF71AS] 5
T 1,22 AR A7 SR e T 7] o rARR
Hoz st A9 AP 7 P50 A
B 28 RE7IAS] Fee B 19 AASHH.

AR Al PS54 BT Tt 98] FH]
T qlont 7t BEAME AgeRE 717
HEL Agolsttt (& 29F & 3). 1, 22F AR | WA
HollA] Al o] FAlA HEF F-F5H4EF7] (Cavity
Ring-Down Spectroscopy; CRDS, Picarro)& ©]-85
o] CO,, CH,Z Z4sl4lt}. CRDSE 714 A7}
771 Q= M 4 _/_\_ﬁ]_E_E—l_O,] EAg 0|85}
o =5 SHste 770tk &2 TS 7

7} A&e] A= 55 (cavity)ll 310111 ZAVsto] F
T Ul Alm B8] ot lo]x] B A (ring-
down) A& Z74sto] & AgFelshke ot
(Yver Kwok et al., 2015). AMY®} ULD= 242} G2301,
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Table 2. Instruments and configuration for CO, and CH, measurement by each observation site in inter-comparison experi-

ment.

Observation site AMY JGS ULD

Number of round st 2nd 1st 2nd 1st 2nd
Instrument Picarro G2301 Picarro G2301 Picarro G1301 Picarro G2401 Picarro G2401 Picarro G2401
Flow (mL/min) 500 300 500 300 500 300
Injection time 40 60 40 60 50 50
(min)
Tlme—averaged 10 10 10 5 5
(min)
Standard gas 351.29/1.71062  370.43/1.80728 380.48/1.87288 405.93/1.89600
(CO,/CH )g 389.84/1.90400  410.13/1.87091 381.84/1.84826  406.47/1.96389  387.35/1.84269  422.82/2.01397
( |3n) 4 410.68/2.00510  430.33/2.10212  423.55/2.00430  419.12/2.04213  432.93/1.98683  436.99/2.04400

pe 453.94/2.22796  473.66/2.32967 444.33/2.08958 447.37/2.17906

Calibration . R . . . .
method 4 point 4 point 2 point 4 point 2 point 4 point

* AMY: Anmyeondo monitoring station, JGS: Jeju Gosan Suwolbong monitoring station, ULD: Ulleungdo-Dokdo monitoring station.

G2401% 1,24 B U A2 A st
o1}, JGS 12F AFE Al G1301004] 22F AF A
G2401& 71719 ®elg wAIsHt. CRDSE o|-&:t
CO,, CH,; 74l Al 54 5 12 A9 A 500
mL/min®|AE FFE 22+ A A17]9f 300 mL/min
& AR5k, AAl 7171914 85k wEe
G1301 (500 mL/min)< A 2|5k 250 mL/minof|A]
300 mL/min®]tt.

N,0 ZA& AMYS} ULDO] A9 1,23 B% 5
oA ZtAF2utEdH - AR HET] (Gas
Chromatograph - micro Electron Capture Detector;
GC-UECD, Agilent) S 0835191, JGS2] 4% 12} 4
A2 GC-uECD, 221 AdoA = 3= 5371
(Off-Axis Integrated Cavity Output Spectroscopy;
OA-ICOS, Los Gatos Research)E AFE5}T) GC-
WECD= 7JAVE 24 E54& 2kt SA4d wet 1
8% (column)ollA E2]5tL, o] & Atz HdZE7]
(LECD)E HESt HEd B4 HEs ATt
(retention time)¥} A} XS 9] A7|2 F2ubE 1Y
(chromatogram)= AJ/Jolal 0|5 FL 2 T4ttt
GC-puECD+E THE 7]&3} Hlw el A|H|-8-2] Ao s

7 glout ulAAA
@7o] Washe] 7179 BReA}
11 Tt (Lee et al.,
2020).

OA-ICOSE N,0, CO, H,05 #lo]#|e}
2 o]g9) Z4ake ulz nUe] st
A 714l sl B-F <Fo] W] A7 (intensity
45} ofo] e S WSHE B} B g &
th(Lee et al., 2020; Rao and Karpf, 2011). OA-ICOSE
N,O0 Sl d¥ta o2 AFgEl= GC 7]7]<} Hl st
9% 1) fATo] B8 ieelo] 2a¥lo] 2 B2
A0 Abgo] Z7Y5AL QITh(Zellweger et al., 2019).

o[-_] o_\j-_L
di,

offt J

7

=
—

L ol
b oy 2 o

N
o

rl

2.4 Z-mx ghH

2.4.1 CRDS (CO,, CHy)2| A - w X HhH
TAE 2 B A —‘—%‘374 L ETS

.
o) 54 3011 whe} Ao @ SaE|9leh(E 29} & 3).
77]0

SO qm .
of alwl, vyl Z7ksl 24714 B njet 20164
BT} 202040) HEZRA B2 WS o vk A B
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Table 3. Instruments and configuration for N,O measurement by each observation site in inter-comparison experiment
Observation site AMY JGS uLD
Number of round 1st 2nd 1st 2nd 1st 2nd
Instrument Agilent Agilent 7890A Agilent 1COS Agilent Agilent
7890A GC GC 7890A GC EP-30 6890N GC 6890N GC
g‘;‘fgera wre (0) 45 50 40 - 45 45
Column Porapak-Q Porapak-Q Porapak-Q _ Porapak-Q Porapak-Q
1/8" 12 ft 1/8" 12 ft(x2) 1/8" 12ft 1/8" 18ft 1/8" 12ft, 6ft
Carrier gas/pressure P-5/40 psi P-5/45 psi P-5/23 psi - P-5/100 psi P-5/50 psi
E;:‘iggwre - 350 375 375 - 375 380
Flow (mL/min) 100 50 100 500 100 100
Loop size (mL) 2 5 5 - 3 10
Sandardgasiopt) 32758 3284 wes o, s 3928
345.76
Calibration method 2 point 1 point 2 point 3 point 2 point 1 point
* AMY: Anmyeondo monitoring station, JGS: Jeju Gosan Suwolbong monitoring station, ULD: Ulleungdo-Dokdo monitoring station.
Z49] CO,, CH, N,O 25 12 A3 A]7]91 20160 2, CH,2| 4% 12} AP oA A8 1,848.26 ppb.
Ko} 2xp Addo] 885 2020 BT S/ F7F 2,004.30 ppbETE 23} AFoA Ak, Tse BF
oA, ol wet A8 BE 7tAS] T HYAT  ASSh 1,872.88~2,089.58 ppb =] BETIAE
Z71stoct ARg5t9c,
AMY°J|A+= CRDSE ©]-&3t CO,¢ CH, &4 Al 2 ULDE 12} AZoA= CO, 5% 387.35 ppm
S ot t. AMYS] 12} 432.93 ppm, CH, 5= 1,842.69, 1,986.83 ppb2 27 1
ARESE BEIEAE 35129~ ASHAA, 23 Ao+ CO, CH, BF AL, 12
3,221 Aol 1 FEoA BF AT 405.93~447.37 ppm, 1,896.00~
2,179.06 ppb FE=THe] 47 EEIIAR 44 WS
S5t
CRDSE: 717] AAoIN BEARZAEE 53
A 7)5e Agse, BastAe) QlEgkat 7)7)e) &
BE PSS A B 2
P12t ABE 0% ol 7Y
23S 57
AMY

2 Al B 44 W
AdolA co, Z78l
453.94 ppm 2] 57} ©]8E] %)
b AYPHESE oF 20 ppm A =oF 370.43~473.66
HEE7IAE AHESHT CH, 2E7T
o
[e)

[e)
A 22 AE Al 1,807.28~2,329.67 ppb FEH R FE g 7=
A= o8t
fr=
B35k ZHO 2 CRDS 7]7]¢] A

OM=E
1, 22} A& A
ol 108 <t §HE4] (repeatability)=

<10

gl

SFYal, 2
At} (Lee et al., 2019)

d=
[
= £0.053 ppm, JGS< +0.046 ppm, ULDE +0.025

%
ppm = €]
A= 12F AP olA 1,710.62~2,227.96 ppb 2] EE ]
ppm ] %}

18
H217F F 100 ppb F7FoFATH
12 AgeflA] 273
o= WASHIE JGse 12}
381.84 ppm, 423.55 ppm
=

o
JGSe} ULD
A Aol 4

TS BT
HEZIMAE AFLSHHA] 5 Zo] =750

= a
Zx
ol 22} A& A= 380.48~444.33 ppm T H
J. Korean Soc. Atmos. Environ., Vol. 37, No. 5, October 2021, pp. 790-802

Ad Co,

Aol A 47H




796 0+, o3y, =, A

i

2.4.2 GC-pECD2} OA-ICOS (N,0)9|
7-I . —II-I I:IH:H
N,0 245 %OP GC-uECD9] %

A.
=
4 B 2 WS SYstoL, 2

A Al Al

2t A9 /q AMYSZ} ULDE= 18 24, JGS2 77| &
Aol T 34 WP o= HAsHHH AMY= 13} A
7] N,O é?ﬁ A] 327.66 ppb, 336.94 ppb2] EEIIAE

ARgSte] 28 WS sk, 23k A=
332.84 ppb2] EFVIAE o]8%h 1 wAYo=w WA
ShIth AMY&= 12} A9 tie] 23 A9 A R 27]

(loop size)E 2 mLollA4 5 mLE &S}, Porapak-Q
1/8" 12 ft AH-2 17 F715FAth

ULDE 12} AE A, 327.66 ppb, 336.94 ppb2] EF
7t2E o817t 23 WA olA, 332.8 ppbE ©1-8RE 17
wHo g HASHTE AMYS}t FIE7IA| 2 2 97
£ 3mLAA 10mLE B .20, Porapak-Q 1/8" 18
ft s 2 /NE AFgsh= Aol A Porapak-Q 1/8” 12
ft, 6 fto] = 7| A7l 2 MG

JGS-2 12+ A A] GC-uECDE AHE3HHA N,05
327.66 ppb, 336.94 ppb v = 27 WA, 24t
Ao A ICOS EP-30 7|7]2 H7SIHA 313.85~
34576 ppb2] 5 HY 9 37 BEI/IAR 31 WA
5Fth ICOSE N,0 &% A] CRDSE} upzbria =
HE e MRS} FEMAE 60t S ¢ &
AF29; 104 2 A4S, ol 104 F<te] ¥t
2/ (repeatability)-= 0.03 ppm 50| AT (Lee et al.,
2020).

GC-yECDE ©]83F N,O 55 242 13] 34 A

59 A% F]lste] SA5EAL o] 5719 32 Hatsto]
AT 4Pgsteict. 2|1 o] 57 ghe] mEHAt
£ 5ol 71719 AEEE I 4= glom, 1719 =2
2rtE I Ao oF 408 FL o] ATto] AQE o
13 4 Al °F 20029 AlZte] 2@ =i
GC-uECD2] S0l AMH H- WA b2 &
tH(WMO, 2018a);

Rsample

Csample - Rstp X CSTD X fdrtft (1)

(ZXRSTD’)

(Rsrpr+Rgrpr1)

farife = ()

18 A2 FE7EA 170 S3% (Repp) T Q15-3E
(Cstp), M= 2] Z78 (Rygmpre) = 1851 A= <
B Cup AT 02 U5 5710
w2490 12 E4E ARo] 5
stol A|29] Qg TATHA 1), fy 71719)
FOAE nAYSE S402, ARE Y]

ol 710 e BEIA (STD)E ZAeked BE7
o) WslElE Wg e Aol 0|8l LRLAE
Bt (A 2).

Csampte = Cstp1 + (Cstp2 — Csp1)

{(fdrift(i)XRsample)_RSTDl}
{(fariseG+1)xRcrm2)~Rcrm}

(©)

(4)

(3XRcrm1r) }
3XRcrm1r+(Rerm1ri—Rerm1) X

faripe@D = {
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Fig. 2. (a) CO, differences (each station - CCL), (b) CH, differences (each station - CCL), and (c) N,O differences (each station -
CCL) in the first and second round of inter-comparison. The dark grey area indicates WMO/GAW network compatibility goal,
while the light grey represents WMO/GAW extended network compatibility goal. Error bars stand for the standard deviation
of each measurement. The standard deviations of the first round measurements are not available.
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