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Thermo-optical analyzer (Sunset Labs)
- 34 -

Brewer
Dobson

## Sonde
ECC Sonde

7

Surface ozone
Total column
ozone
Vertical ozone
profile
anic materia
(coarse), PM1

Carbonaceous/or:

Ozone
Aerosol




Carbonaceous/or:
anic materia
(fine)

Thermo-optical analyzer (Sunset Labs)

Light absorption
coefficient,
total aerosol

Filte + light attenuation (aethalometer)

Light absorption photometry

Light
backscattering
coefficient,
total aerosol

Light scattering

Nephelometry, integrating

Light scattering
coefficient,
total aerosol

Light scattering

Nephelometry, integrating

Major inorganic
components
(fine)

Filter sampling + extraction + IC

Major inorganic
components
(TSP)

Filter sampling + extraction + IC

Mass
concentration
(total aerosol)
or Mass TSP

Filter sampling + gravimetry

Number
concentration

Condensation particle counter (CPC)

Optical particle counter (OPC)

Number size
distribution,
total aerosol

Differential  mobility sizer

particle
(DMA, DMPS)

Other chemical
components
(coarse)

Filter sampling + extraction + other

Vertical
distribution of
properties

Aerosol backscatter sonde

Greenhouse
Gas

Vertical
distribution of
properties

Aerosol backscatter sonde

CoCl3F3
(1,1,2-trichloro
-1,2,2-trifluoro

ethane,
CFC-113)

## Flask sampling

CoHaFs
(1,1,1,2-tetrafl
uoroethane,
HFC-134a)

GC-MS

CoHsClLF
(1,1-dichloro-1
-fluoroethane,

HCFC-141b)

## Flask sampling

CoHsCIF,
(1-chloro-1,1-
difluoroethane
, HCFC-142b)

## Flask sampling

CoHaF,
(1,1-difluoroet
hane,
HFC-152a)

GC-MS

CBrCIF, (Halon
1211)

GC-MS

CBrF;
(bromotrifluor

GC-ECD
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omethane,

Halon 1301)
CCloF;
dichlorodifl :
( r'gmce’iﬁa:]elfo ## Flask sampling
CFC-12)
CClsF
trichlorofl .
( g?nect)ch;nlé,or ## Flask sampling
CFC-11)
CCls ## Flask sampling
CHsCCl3
(1,1,1-trichloro | ## Flask sampling
ethane)
## Flask sampling
CHy GC-FID
Cavity ring-down spectroscopy (CRDS)
B3CH, ## Flask sampling
CHCIF;
hlorodifl .
C rr?g?h;nlé,oro ## Flask sampling
HCFC-22)
E™H 3L 7IAZ Ao / 15psiz2
## Flask sampling 37| Y / =371 HAH /Y
£7|E oIgst XS o
CO‘)
° o . Li6252 (closed-path IRGA)/ TE7|
Non-dispersive IR (NDIR) = AFRot AR 0f
Cavity ring-down spectroscopy (CRDS)
Bco, ## Flask sampling
c®o, ## Flask sampling
## Flask sampling
N,O GC-ECD
Cavity-enhanced absorption
spectroscopy (CEAS)
## Flask sampling
SFs
GC-ECDV
C,Cly ## Flask sampling
CyHe (ethane) GC-FID
CsHg (propane) GC-FID
CHxCl;
(dichlorometh | ## Flask sampling
ane)
CH3Br
(methylbromid | GC-MS
e)
CHsCl
(methylchlorid | GC-MS
. e)
Reactive Gas ## Flask sampling
co GC-FI.D .
Cavity-enhanced absorption
spectroscopy (CEAS)
i-CaH1o
(2-methylprop 3
ane, GC-FID
iso-butane)
i'C5H12
(2-me;2y|buta GC-FID

iso-pentane)
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n-CsH1o

(n-butane) GC-FID

n-CsHi,

(n-pentane) GC-FID

NMHC ## Flask sampling
Other Gas H, ## Flask sampling

Global solar Pyranometer (global solar, broadband)

Radiation radiation
UV Spectral Brewer
. “co, Mass Spectrometry (MS) [general]
Radio
Nuclide . ] ] ]
Radon [*“Rn] Filter sampling + alpha counting
Humidity Hygrometer
Pressure Barometer/Pressure sensor
Temperature Thermometer/-element
Met Transport
eteo calculations
g, Flextra

trajectories)
Wind direction Wind vane
Wind speed Anemometer [general]

WDCPC)E "] =¢] Silver Springdl X3t gom & 534 global
station Q38 Yt <Y 2-8>& wF VEWIIAA A FF B
HolFa Qo) nl=po] 93t JE AT 7IFRHIEA] BS4aE v

=74 499 B4 AR A PR Age: Qom, nebd HF ANAE

A fBeA deld HEA JFABGA ZHhQ shshold] he} ol
BEAZ BRAA oz Sol AR v gt bE ATF B

v HEo w2 Ay sttt sketole vy 2o} global stationd] A=
Hol} Fhhrto| A &3 3kal global stationol B]&Fe] wj$- theksk &2 7}

7] gt WeESs SASL Aok <& 2-6>% v vy 2ol #
=24 (Global station) #= #&8 YE L . olAkstERA o) A9 1969
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<Y 2-7> "= Mauna Loa ATF #Z40A SHH olA3leAs F& Wg

Hauna Loa 189.5389H, 155.578H 3397n cozZ2 {fFlask> nmonthly

A1

HHO HDCGG S JHA Data subnitted by NOAARSESRL
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are |
ET-1: I
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S4qaa

33a |

aoa . . ' L . L L . . . .
1969 A9F3 1977 1981 1985 1989 4993 1997 Za01 2985 2009 20135

Year 1969598 — 2014512
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107m

Mauna Loa (HI) global station:19.53623°N 155.57616°W,

3397Tm

South pole global station: 89.99695°S 24.80000°W, 2841m
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GC-HgO (Gas Chromatography-Mercury oxide Reduction Detection)
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]_
paHE AL FAFT 2o AAT B PEEe G ES B o

olE A 24 Are B/ Aw WEe 279 A7 BE AR A
Mg Witow Atk AR FA v 71E2S WDCGGHl= HaaA 1%
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A

Az 7Hd ol AbgHolgton AAAEAEHE FAT FllA BT A

3Fo] AF&3F GC-ECD (Gas Chromatography-Electron Capture Detector) "

Hom AL SAN Eg2a HEHS ol &ste] SAIH GC-ECD W2
7

FEES BASE d AgHE MO ECDE AT W 54 ¥

ol

= flagl 0: normal (this also applies to all flags that follow)
= flagl 1: a single reference gas was used for calibration

= flag? 1: one or more sample injections occurred at subambient pressure
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= flag3 1: precision > 2.5% of estimated concentration

= flag4 1: marked suspect by a loess—-based statistical outlier algorithm
= flagh 1: single flask with missing paired partner

= flagb 1: paired partners disagree by more than twice their summed precisions

= flag7 1: sample excluded from monthly mean computations

iy

e ek Z4 And BA AP PEe vhet

CBrCIF; 54 #=e] $4 Az ez Azt d dolyg A Wwies

Lo
of
=

CHsCl / CHsCCl3 / HFCs =4 A&

=33 FA A2 Yol Fdsith

<X 2-6> W=F v}$y 2o} #524 (Global station) #5 A%
5L} B592 Iy
ECC Sonde
Surface ozone -
UV spectrometry/radiometry
Fourier-transform IR
spectroscopy (FTIR)
Total column ozone Brewer
Ozone Dobson
Light detection and ranging (LIDAR)
. ) Microwave radiometry
Vertical ozone profile Urnkehr method
## Sonde
Light absorptio’\r)llioefﬁcient, Filte+light attenuation (aethalometer)
Light absorptighrzwcoefﬁcient, Filter+light attenuation (aethalometer)
Light absorption coefficient, Filter+light attenuation (aethalometer)
total aerosol Light absorption photometry
Light backscattering - -
Aerosol coefficient, PMio Nephelometry, integrating
Light backscatteri . .
'9 coe?‘fcicisecgt, eprwlgo Nephelometry, integrating
Light backscattering . .
coefficient, total aerosol Nephelometry, integrating
Light scattering coefficient, : .
Lo Nephelometry, integrating
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Light scattering coefficient,
10

Nephelometry, integrating

Light scattering coefficient,
total aerosol

Nephelometry, integrating

Major inorganic components
(coarse)

Filter sampling + extraction + IC

Multiwavelength optical
depth, total aerosol

Sun-tracking photometry

Number concentration

Condensation particle counter (CPC)

Vertical distribution of
properties

Light detection and ranging (LIDAR)

Greenhouse Gas

CoClsF3
(1,1,2-trichloro-1,2,2-triflu
oroethane, CFC-113)

GC-ECD

## Flask sampling

CoHaFs
(1,1,1,2-tetrafluoroethane,
HFC-134a)

GC-MS

CoHsCloF
(1,1-dichloro-1-fluoroetha
ne, HCFC-141b)

## Flask sampling

CoH3CIF,
(1-chloro-1,1-difluoroetha

## Flask sampling

ne, HCFC-142b) GC-ECD
CyH4F, (1,1-difluoroethane, 3
HFC-152a) GC-MS
GC-ECD
CBrCIF, (Halon 1211) GC-MS
CBrF;
(bromotrifluoromethane, GC-ECD
Halon 1301)
) CCLF; GC-ECD
(dlchlorocélglg?lr;)methane, ## Flask sampling
CCIsF (trichlorofluoromethane, | ## Flask sampling
CFC-11) GC-ECD
GC-ECD
CCla ## Flask sampling
CH5CCl3 ## Flask sampling

(1,1,1-trichloroethane)

GC-ECD

## Flask sampling

Fourier-transform IR

CH spectroscopy (FTIR)
GC-FID

BCH, ## Flask sampling
GC-ECD

(chlorodifluoromethane,

Reactive Gas

HCFC'ZZ) ## Flask sampling
co, ## Flask sampling
- Non-dispersive IR (NDIR)

500, Mass Spectrometry (MS) [general]
## Flask sampling

C"0, ## Flask sampling
Fourier-transform IR
spectroscopy (FTIR)

N2O ## Flask sampling
GC-ECD
GC-ECD

SFg -
## Flask sampling

CaClsy ## Flask sampling

CyH¢ (ethane)

Fourier-transform IR
spectroscopy (FTIR)
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CsHs (propane)

GC-FID

GC-FID

CHCl, (dichloromethane)

## Flask sampling

CH.O (formaldehyde)

Fourier-transform IR
spectroscopy (FTIR)

CH3Br (methylbromide)

GC-MS

CH;Cl (methylchloride)

GC-ECD

CIONO; (chlorine nitrate)

Fourier-transform IR
spectroscopy (FTIR)

co

Fourier-transform IR
spectroscopy (FTIR)

## Flask sampling

COF; (difluoromethanal,
carbonyl fluoride)

Fourier-transform IR
spectroscopy (FTIR)

HCI (hydrochloric acid)

Fourier-transform IR
spectroscopy (FTIR)

HCN (formonitrile, hydrogen
cyanide)

Fourier-transform IR
spectroscopy (FTIR)

HF (hydrofluoric acid)

Fourier-transform IR
spectroscopy (FTIR)

HNO; (nitric acid)

Fourier-transform IR
spectroscopy (FTIR)

i-CaH1o (2-methylpropane,

iso-butane) GC-FID
i-CsH1, (2-methylbutane,
T (iso-pen%/ane) GC-FID
n-C4H10 (n-butane) GC-FID
n-CsH1, (n-pentane) GC-FID
NO; UV/vis spectrometry/radiometry
SO Fluorescence [general]
Other Gas H: ## Flask sampling
Precipitation Electric conductivity Electric conductivity (EC meter)
Chem Hydrogen ion (H+) or pH Potentiometry (pH meter)
Diffuse solar radiation Pyranometer (global solar, broadband)
Direct solar radiation Pyrheliometer (direct solar, broadband)
Global solar radiation Pyranometer (global solar, broadband)
N L?c?i?ér{?gs Gicisé'cci’ge d) Pyrgeometer (global, infrared)
Radiation
UV Broadband Pyranometer (global solar, broadband)
UV Erythemally weighted UV spectrometry/radiometry
UV Multiband Sunphotometry/Filter Radiometry
Pyranometer (global solar, broadband)
UV Spectral Brewer
. . 1CO9 ## Flask samplin
Radio Nuclide Radon [Rn-222] ## Filter samgling [general]
Humidity Hygrometer
Precipitation Tipping bucket rain gauge
Pressure Barometer/Pressure sensor
Temperature Thermometer/-element
Temperature profile Light detection and ranging (LIDAR)
Meteo

Transport calculations (e.g.,
trajectories)

## Numerical Model

Flextra

Watervapor profile

Microwave radiometry

Wind direction

Wind vane

Wind speed

Anemometer [general]
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Zugspitze-Gipfel Global Station: 47.42108°N
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Zugspitze-Schneefernerhaus Global Station:

47.41650°N 10.97964°E, 2671m

\}'\ :

Hohenpeissenberg Global Station:
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<E 2-7> 59 Zugspitze-Schneefernerhaus ¥4 (Global station) &= d3

BEEOF | @Eax T

[
Ozone Surface ozone

Carbonaceous/organic

material (fine) Multiangle absorption photometry (MAAP)

CCN concentration at

single supersaturation Cloud condensation nuclei (CCN) counter

Light absorption
coefficient, total

aerosol
Light backscattering
coefficient, total Nephelometry, integrating
Aerosol aerosol
Light scattering
coefficient, total Nephelometry, integrating
aerosol
Mass concentration Filter + beta attenuation (betameter, beta
(coarse) or Mass PMyg gauge)
Number size Scanning mobility particle sizer (SMPS)
distribution, total Aerodynamic particle sizing spectrometer
aerosol
(APS)
CHu4 GC-FID
Greenhouse CO: GC-FID
Gas N2O GC-FID
SFs GC-FID
Ammonia (NHs) ## Filter sampling [general]
C2H305N

(peroxyacetylnitrate, GC-ECD
PAN)

Non-dispersive IR (NDIR)

co VUV fluorescence
GC-HgO reduction/UV absorption
Reactive Gas NMHC GC-FID
NO Chemiluminescence (CL) [general]
NO, Chemiluminescence (CL) [general]
NOx Chemiluminescence (CL) [general]
NOy Chemiluminescence (CL) [general]
SFg Fluorescence [general]
Other Gas H, GC-HgO reduction/UV absorption




5 X290

AA dleZE 25 AlE] (World Data Center for Aerosol; WDCA)E =
29019 Kjellerel #x3ta 9o Ny Alesund A <elA 232] global
station €93t Yrk <29 2-12>E =20 VFTHIAA AFF B=
A5 Yedar . =290019 A% n= G VI=e Eee wol 2

T2 B=3l3 Q) EE A= Ny Alesund®] Zeppelin Mountain

AE 2 5o AWet Atk UE AgE dS5Lhe FEo o

= Ay st akekolo] w1 2o} global stationoll A= Aoyt 7yttt
N &3kl global stationol ®]&ke] wi-¢- vpFd =4 72 9 tf7] shst
HEES 2435l Yl <E 2-8>2 w2 ¢o] Ny Alesund A+
(Global station) #5 Ao B oy <¥ 2-11>2 o|4lh3terA 9]

35 194378 54 A5ES FHsta

<ad 2-11> x=291°] Ny Alesund A77 #5401 SAE ofkglgs s ¥g

Zeppelinf jellet {(Hy-Alesund} 78.988H, 11.8868E 4759n cD2 {flask}* mnonthly

418 T T T T T T
HHO HDCGG ¢ JHA Data subnitted by HOARSESRL

488

398

pPR

388

378

368

358 L L L L L L L
1994 1996 1998 28608 2082 2884 2886 2088 2818 2812 2814

Year 1994/82 - 2814712
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Al A e v 4 A5 A A ¥R sdsi 7 24
e ZA AR FA AT PR Bgn 2o gRE olusus 34
g B At fAE WHelv nut A g FEe Bz
doh
<E 2-8> =29 9] Ny Alesund A+7F #Z=2% (Global station) &= &3}
Bxgor [ @zes BEYY
Ozone Surface ozone UV spectrometry/radiometry
AmTocigiUg;réTgiﬁﬂ’ Ion Chromatography (IC) [general]
Arsenic (As), total ~
aerosol ICP-MS
Cadmium (Cd), total
aerosol ICP-M5
CaIC|umaé$§S+o|+), total Ion Chromatography (IC) [general]
Chlorlc;(;récslc;?, total Ion Chromatography (IC) [general]
Chromium (Cr), total ~
aerosol ICP-MS
Cobalt (Co), total ~
aerosol ICP-MS
Copper (Cu), total
aerosol ICP-M5
Lead (Pb), total aerosol | ICP-MS
Light absorption ) )
coefficient, total Particle soot absorption photometer (PSAP)
aerosol
Aerosol Light backscattering

coefficient, total
aerosol

Nephelometry, integrating

Light scattering
coefficient, total
aerosol

Nephelometry, integrating

Magnesium (Mg++),
total aerosol

Ion Chromatography (IC) [general]

Manganese (Mn), total
aerosol

ICP-MS

Mass concentration
(size fractionated)

Multistage impactor

Mercury (Hg), total

aerosol
Mggg’gﬁ?’iftg?tgefozgfal Sunphotometry/Filter Radiometry
Nicktzleglglsi)éltotal ICP-MS
Nitrateag\rlé)si-l), total Ion Chromatography (IC) [general]

Number concentration

Condensation particle counter (CPC)
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Number size
distribution, total
aerosol

Differential sizer

DMPS)

mobility particle

(DMA,

Potassium (K+), total

Ion Chromatography (IC) [general]

aerosol
Sodlun;e(r%:lgl), total Ion Chromatography (IC) [general]
Sulpch:rtreec(tSé(c)f:), Ion Chromatography (IC) [general]

Sulphate (SO4=), total

Ion Chromatography (IC) [general]

Sum of ammonia (NHs3)
and ammonium
(NH4+), in air and
aerosol

Capillary electrophoresis (CE)

Colorimetry (indophenol, Bertholet)

Ion Chromatography (IC) [general]

Sum of nitric acid

(HNO3) and nitrate

(NO3-), in air and
aerosol

Ion Chromatography (IC) [general]

Vanadium (V), total
aerosol

ICP-MS

Zinc (Zn), total aerosol

ICP-MS

Greenhouse
Gas

C2CI2F4
(1,2-dichlorotetrafluoroe
thane, CFC-114)

GC-MS

C2CI3F3
(1,1,2-trichloro-1,2,2-trifl
uoroethane, CFC-113)

GC-MS

C2CIF5
(1-chloro-1,1,2,2,2-pent
afluoroethane,
CFC-115)

GC-MS

C2F6
(hexafluoroethane,
PFC-116)

GC-MS

C3F8
(octafluoropropane,
PFC-218)

GC-MS

CCI2F2
(dichlorodifluoromethan
e, CFC-12)

Gas Chromatography (GC) [general]

CCI3F
(trichlorofluoromethane,
CFC-11)

GC-ECD

CCl4

GC-ECD

CF4
(tetrafluoromethane,
carbon tetrafluoride,

perfluoromethane,
PFC-14)

GC-MS

CH3CCI3
(1,1,1-trichloroethane)

GC-ECD

CH4

## Flask sampling

Cavity ring-down spectroscopy (CRDS)

GC-FID
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13CH,

## Flask sampling

Cavity ring-down spectroscopy (CRDS)

CO2 ## Flask sampling
Non-dispersive IR (NDIR)
BCo, ## Flask sampling
C"0. ## Flask sampling
N0 GC-ECD
SFs GC-MS
SO2F2 (sulphuryl GC-MS

fluoride)

Reactive Gas

Ammonia (NH3)

Ion Chromatography (IC) [general]

CyH, (ethyne,

acetylene) GC-FID
C2H20: (oxaldehyde, High Performance Liquid Chromatography
ethanedial) (HPLC)
CoH4 (ethene) GC-FID
CoHe (ethane) GC-FID
C3He (propene) GC-FID

C3HgO (acetone,
propanone)

High Performance Liquid Chromatography
(HPLC)

C3HsO (propanal)

High Performance Liquid Chromatography
(HPLC)

CsHg (propane) GC-FID
C4He (1,3-butadiene, -
butadiene) GC-FID
C4Hs (1-butene) GC-FID
C4Hs (sum of butenes) | GC-FID
C4HgO (butan-2-one, High Performance Liquid Chromatography
methylethylketone) (HPLC)
C4HgO (butanal High Performance Liquid Chromatography
isomers) (HPLQ)
CsHio (sum of ~
pentenes) GC-FID
CsH100 (pentanal, High Performance Liquid Chromatography
valeraldehyde) (HPLC)
CsHg
(2-methyl-1,3-butadiene | GC-FID
, isoprene)
CeH12 (cyclohexane) GC-FID
CeH120 (hexanal High Performance Liquid Chromatography
isomers) (HPLO)
CeH14 .
(2-methylpentane) GC-FID
CeHiq
(3-methylpentane) GC-FID
CeH14 (n-hexane) GC-FID
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CeHs (benzene)

GC-FID

C7/HeO (benzene

High Performance Liquid Chromatography

carbaldehyde) (HPLC)
C7Hs (toluene) GC-FID
CgHio (ethylbenzene) GC-FID
CgHio (o-xylene) GC-FID
CgHio (p,m-xylene) GC-FID
c-C4Hs (cis-2-butene) GC-FID

CH2O (formaldehyde)

High Performance Liquid Chromatography
(HPLC)

CH3CHO (acetaldehyde,
ethanal)

High Performance Liquid Chromatography
(HPLO)

co

GC-HgO reduction/UV absorption

## Flask sampling

HNOs (nitric acid)

Ion Chromatography (IC) [general]

i-C4H10
(2-methylpropane, GC-FID
iso-butane)
i-CsH1z
(2-methylbutane, GC-FID
iso-pentane)
i-C7H16
(2-methylhexane, GC-FID
isoheptane)
n-CsH10 (n-butane) GC-FID
n-CsHi (n-pentane) GC-FID
n-CsHis (n-heptane) GC-FID

NO;

Colorimetry (Griess)

Impregnated filter

SO,

Ion Chromatography (IC) [general]

Impregnated filter

t-C4Hg (trans-2-butene)

GC-FID

Other Gas Ho ## Flask sampling
Lead [*°Pb]
Radio Nuclide
Radon [*Rn] GC-MS
13 9
CH1o (°H-fluorene, B
fluorene), in air GC-MS
14 .
CHio (anthracene), in )
aerosol and air GC-MS
14 .
POPs CH1o (an;?rracene), in | Ge-ms
14
CHio (phenanthrene), )
in air GC-MS
C14H1o.(phenanthrene), NILU O 3

in air and aerosol
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C*®Hio (pyrene), in air
and aerosol

NILU_O_3

CigHi2 )
(Benz(a)anthracene), in
air

GC-MS

CigHi2 )
(Benz(a)anthracene), in
air and aerosol

NILU_O_3

CeClg
(hexachlorobenzene,
HCB), in air

GC-MS

CeHesCls
(1,2,3,4,5,6-hexachlorocy
clohexane,
alpha-lindane,
alpha-HCH), in air

GC-MS

CeHeClg
(1,2,3,4,5,6-hexachlorocy
clohexane,
gamma-lindane,
gamma-HCH), in air

GC-MS

Meteo

Humidity

Hygrometer

Pressure

Barometer/Pressure sensor

Temperature

Electric conductivity (EC meter)

Thermometer/-element

Transport calculations
(e.g., trajectories)

Flextra

Wind direction

Wind vane

Wind speed

Cup anemometer
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= 8 m
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HFS 7} A (1994)
TEST: 0f| 0] 2 £(2003)
AZAE Z513H1996)
QZ(1958)
£ A}(1969)
<E 2-9> v #5849 dE VTS A TA d3 v
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o 7k
2o gy | FAUAIREATA e HUASD gE
B HE3F71/584 2hEH 824
[ EHS 2 A
1 0| At2EHA (ppm) ANggd/gd 0/Minamitorishima
2 o Et ANggd/gd 0/Minamitorishima
3 Of 43t E 4 (ppb)
24
A 4 Aot 23 EtA-11(ppt)
(7)
5 Aol 83 E A -12(ppt)
6 Aot 2 & ppt)
7 SE39
8 A M BHELA (ppb) ANggo/gg O/Minamitorishima
E) 9 Q= ANggo/gg 0/Minamitorishima
A
@ 10 0] A 3}
11 Hig = (ppb)
12 PMip &5 (ugm™)
o of 13 | SI5E05-20um(wrim )
2E
(14) 14 22 £ (001~0.5um(7) m )
15 £452(001~3um(} m )
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1.1 Japan Minamitorishima station (Global station)

- R YNEE

<Minamitorishima Global station>

24.28°N, 153.98°E, 8m
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Gas)
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Table 1b. Selection by the flag number

Large Selection result
Insufficient High standard |discrepancy with| o: It is used for calculation of daily
Flag ||[number of data deviation an adjacent and monthly data.
number| (less than the | (exceeding the measure x: It is not used for calculation of
value A) value B) (exceeding the daily and monthly data.

value C) CO: CHs co 0:
flag 0 YES ¥BS YES X K X X
flag | no ¥BS yes X x X (o)
flag 2 YES na YES X X X X
flaz 3 no no ves x x X (8]
flag 4 YES ¥eS na X X X X
flag & no ¥es no X x X o]
flag B ves no no X X% b X
flag 7 no na no o ) a =]
[flag @ |Missing due to unknown reasons
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2.1 Canada Alert (Canada) (Global stationl)

- BEA YNEE

—_—=

<Canada Alert Global station>

824A915°N 62.34153°W, 210m

-3s o2
= = =
B#EE0F | HHeL 25Uy
Surface ozone
Total column Brewer
Ozone ozone Dobson
Vertical ozone | ## Sonde
profile ECC Sonde
Carbonaceous/or
ganic material Thermo-optical analyzer (Sunset Labs)
(coarse), PM10
Carbonaceous/or
ganic _material Thermo-optical analyzer (Sunset Labs)
(fine)
Light absorption | Filter + light attenuation (aethalometer)
coefficient, total - -
aerosol Light absorption photometry
Light ; :
backscattering Light scattering
coefgcelregstéltotal Nephelometry, integrating
Light scattering | Light scattering
Aerosol coefficient, total

aerosol

Nephelometry, integrating

Major inorganic
components
(fine)

Filter sampling + extraction + IC

Major inorganic
components
(TSP)

Filter sampling + extraction + IC

Mass
concentration
(total aerosol) or
Mass TSP

Filter sampling + gravimetry

Number
concentration

Condensation particle counter (CPC)

Optical particle counter (OPC)




Number size
distribution, total
aerosol

Differential mobility particle sizer (DMA,

DMPS)

Other chemical
components
(coarse)

Filter sampling + extraction + other

Vertical
distribution of
properties

Aerosol backscatter sonde

Greenhouse
Gas

Vertical
distribution of
properties

Aerosol backscatter sonde

C2CI3F3
(1,1,2-trichloro-1,
2,2-trifluoroethan

e, CFC-113)

## Flask sampling

C2H2F4
(1,1,1,2-tetrafluor
oethane,
HFC-134a)

GC-MS

C2H3CI2F
(1,1-dichloro-1-flu
oroethane,
HCFC-141b)

## Flask sampling

C2H3CIF2
(1-chloro-1,1-diflu
oroethane,
HCFC-142b)

## Flask sampling

C2H4F2
(1,1-difluoroethan
e, HFC-152a)

GC-MS

CBrCIF2 (Halon
1211)

GC-MS

CBrfF3
(bromotrifluorom
ethane, Halon
1301)

GC-ECD

CCI2F2
(dichlorodifluoro
methane, CFC-12)

## Flask sampling

CCI3F
(trichlorofluorome
thane, CFC-11)

## Flask sampling

CCl4 ## Flask sampling
CH3CCI3
(1,1,1-trichloroeth | ## Flask sampling
ane)
## Flask sampling
CH4 GC-FID
Cavity ring-down spectroscopy (CRDS)
CH4 [C-13] ## Flask sampling
CHCIF2

(chlorodifluorome
thane, HCFC-22)

## Flask sampling

E™H 3L 7tAZ Ao / 15Psi§
## Flask sampling 37| =9 / 57| WA / EE7
o £ 018% A5 Hof
2 - |
Non-dispersive IR (NDIR) ng’ﬁgéﬁloffgﬁath RAY =71
= [S o
Cavity ring-down spectroscopy (CRDS)
CO2 [C-13] ## Flask sampling
CO; [0-18] ## Flask sampling
## Flask sampling
N20 GC-.ECD .
Cavity-enhanced absorption
spectroscopy (CEAS)
SF6 ## Flask sampling




GC-ECDV

Cc2Cl4 ## Flask sampling
C2H6 (ethane) GC-FID
C3H8 (propane) | GC-FID

CH2ClI2 .
(dichloromethane) ## Flask sampling
CH3Br
(methylbromide) GC-MS
CH3dl GC-MS

(methylchloride)

## Flask sampling

GC-FID

Cco
: Cavity-enhanced absorption
Reactive Gas spectroscopy (CEAS)
i-C4H10
(2- methglpropane GC-FID
, 1so-butane
i-C5H12
(2-methylbutane, | GC-FID
iso-pentane)
n-C4H10
(n-butane) GC-FID
n-C5H12
(n-pentane) GC-FID
NMHC ## Flask sampling
Other Gas H2 ## Flask sampling
Global solar Pyranometer (global solar, broadband)
Radiation radiation Y 9 !
UV Spectral Brewer
. CO; [C-14] Mass Spectrometry (MS) [general]
Radio
Nuclide
Radon [Rn-222] | Filter sampling + alpha counting
Humidity Hygrometer
Pressure Barometer/Pressure sensor
Temperature Thermometer/-element
Transport
Meteo calculations (e.g., | Flextra
trajectories)
Wind direction Wind vane
Wind speed Anemometer [general]
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3.1 United States Barrow (AK) (Global stationl)

- BEL AMHE

- 574 AEE AR e} 157Icte] 7] HE

- WP 39 Fe 1 olgel A%mel 9o dolHst g A

Ho

<United States Barrow (AK) Global station>

-3s o2a
B#EE0F | HHQL 2EYE

ECC Sonde

Surf; -
uriace ozone Mgy spectrometry/radiometry

Ozone Total column

oz0ne Dobson
Vertical ozone
profile ECC Sonde
CCN : :
concentration Scl)%%ctjer condensation  nuclei  (CCN)
spectra
Light Filter + light attenuation (aethalometer)
abs?f(p.tlon
coefficient, . .
total aerosol Light absorption photometry
Aerosol Li
ight

backscattering
coefficient,
total aerosol

Nephelometry, integrating

Light scattering
coefficient, Nephelometry, integrating
total aerosol
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Major
inorganic
components
(coarse)

Ion Chromatography (IC) [general]

Major
inorganic
components
(fine)

Ion Chromatography (IC) [general]

Number
concentration

Condensation particle counter (CPC)

Number size
distribution,
total aerosol

Differential mobility particle sizer (DMA,
DMPS)

Greenhouse
Gas

C2CI3F3
(1,1,2-trichloro-
1,2,2-trifluoroet
hane, CFC-113)

## Flask sampling

C2CI3F3
(1,1,2-trichloro-
1,2,2-trifluoroet
hane, CFC-113)

GC-ECD

C2H2F4
(1,1,1,2-tetraflu
oroethane,
HFC-134a)

GC-MS

C2H3CI2F
(1,1-dichloro-1-
fluoroethane,
HCFC-141b)

## Flask sampling

C2H3CIF2
(1-chloro-1,1-di
fluoroethane,

GC-ECD

HCFC-142b) ## Flask sampling
C2H4F2
(1,1-difluoroeth | GC-MS
ane, HFC-152a)
CBrCIF2 (Halon | GC-ECD
1211) GC-MS
CBrfF3
(bromotrifluoro ~
methane, GC-ECD
Halon 1301)
CCI2F2 g
(dichlorodifluor GC-ECD
ongeCtbe)e, ## Flask sampling
CCI3F g
(trichlorofluoro GC-ECD
n&ﬁgﬁr}? ## Flask sampling
GC-ECD
ccla ## Flask sampling
CH3CCI3 GC-ECD
(1,1,1-trichloroe
thane) ## Flask sampling
## Flask sampling
cha GC-FID
CH4 [C-13] ## Flask sampling
CHCIF2 i
(chlorodifluoro ## Flask sampling
methane,
HCFC-22) | GC-ECD
co. ## Flask sampling
2 Non-dispersive IR (NDIR)
CO2 [C-13] ## Flask sampling
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Reactive Gas

CO; [0-18] ## Flask sampling
GC-ECD
N20 ## Flask sampling
GC-ECD
SF6 ## Flask sampling
C2Cl4 ## Flask sampling
C2H6 (ethane) | GC-FID
C3H8
(propane) GC-FID
CH2CI2
(dichlorometha | ## Flask sampling
ne)
CH3Br
(methylbromide | GC-MS
)
CH3Cl GC-MS
(methyl)chloride GC-ECD

## Flask sampling

o GC-HgO reduction/UV absorption
i-C4H10
(2- methglpropa GC-FID
ne, iso-butane
i-C5H12
(2-methylbutan | GC-FID
e, iso-pentane)
n-C4H10
(n-butane) GC-FID
n-C5H12
(n-pentane) GC-FID
Other Gas H2 ## Flask sampling
Dlr;edcigt?g!]ar Pyrheliometer (direct solar, broadband)
Glrc;l:é?;tisgriar Pyranometer (global solar, broadband)
Long-wave
Radiation (c?ir(leacttlicc); Pyrgeometer (global, infrared)
unspecified)
vagggﬂteéga”y UV spectrometry/radiometry
UV Multiband | UV/vis spectrometry/radiometry
UV Spectral UV/vis spectrometry/radiometry
Radio Nuclide CO; [C-14] ## Flask sampling
Precipitation (Ruler for) rain gauge
Pressure Barometer/Pressure sensor
Temperature Thermometer/-element
Met Transport
eteo calc(lél.aét.lons ## Numerical Model

trajectories)

Wind direction

Wind vane

Wind speed Anemometer [general]
BSEF | #5224 A ¥
BAE #F 777 o2 AEshA ads uW Ao #5 %S A9t
71 A& A delH = WA 278 #3 G E(Masarie et al, 1991)e 2]
tlo] CH4 & B,
A FE B3] gl NS UFE BE-8(-9999999)7 FL(+)E FA
- ZFA3F A}gFS Dlugokencky et al. (1995) kil
03 - HE571719] AdE 53 dely s #5717 AFAEE 239 3 A T E
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3.2 United States Trinidad Head (CA) (Global station2)

- R YNEE

<United States Trinidad Head (CA) Global station>

A1.06410°N 124.15100°W, 107m

i
i
B

23

r
0y
i
°
r
I

z
i

BEQL

Surface ozone

Ozone Vertical ozone
profile ECC Sonde

Light absorption
coefficient, total | Light absorption photometry
aerosol
Light
backscattering
coefficient, total
aerosol

Light scattering

coefficient, total | Nephelometry, integrating
Aerosol aerosol

Nephelometry, integrating

Major inorganic
components Ion Chromatography (IC) [general]
(coarse)
Major inorganic
components Ion Chromatography (IC) [general]
(fine)
Number
concentration

Condensation particle counter (CPC)

C2CI3F3 ;
(1,1,2-ftrich|oro-1, ## Flask sampling
2,2-trifluoroethan

e CFC-113) | OCECD

C2F6
(hexafluoroethane | GC-MS
, PFC-116)

C2H2F4f

(1,1,1,2-tetrafluor

Greenhouse oethane, GC-MS
Gas HFC-134a)

C2H3CI2F
(1,1-dichloro-1-flu
oroethane,
HCFC-141b)

C2H3CI2F
(1,1-dichloro-1-flu
oroethane,
HCFC-141b)

GC-MS

## Flask sampling
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C2H3CIF2
(1-chloro-1,1-diflu
oroethane,
HCFC-142b)

## Flask sampling

GC-MS

C2H4F2
(1,1-difluoroethan
e, HFC-152a)

GC-MS

C2HF5
(pentafluoroethan
e, HFC-125)

GC-MS

C3F8
(octafluoropropan
e, PFC-218)

GC-MS

C3H2F6
(1,1,1,2,3,3-hexafl
uoropropane,
HFC-236fa)

GC-MS

C3H3F5
(1,1,1,3,3-Pentaflu
oropropane,
HFC-245fa)

GC-MS

C3HF7
(1,1,1,2,3,3,3-Hept
afluoropropane,
HFC-227ea)

GC-MS

C4H5F5
(1,1,1,3,3-pentaflu
orobutane,
HFC-365mfc)

GC-MS

CS5H2F10
(111,2234,5,55-
decafluoropentan

€,
HFC-43-10-mee)

GC-MS

CBrCIF2 (Halon
1211)

GC-MS

CBrfF3
(bromotrifluorom
ethane, Halon
1301)

GC-MS

CCI2F2
(dichlorodifluoro
methane, CFC-12)

## Flask sampling

GC-ECD

CCI3F
(trichlorofluorome
thane, CFC-11)

GC-ECD

## Flask sampling

GC-ECD

ccla ## Flask sampling
CF4
(tetrafluorometha
ne, carbon
tetrafluoride, GC-MS
perfluoromethane
, PFC-14)
CH3CCI3
(1,1,1-trichloroeth | GC-ECD
ane)
CH3CCI3
(1,1,1-trichloroeth | ## Flask sampling
ane)
## Flask sampling
CHa GC-FID
CHCIF2 ## Flask sampling

(chlorodifluorome
thane, HCFC-22)

GC-MS
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CHF3
(trifluoromethane, | GC-MS
HFC-23)
CO2 ## Flask sampling
COz [C-13] ## Flask sampling
CO; [O-18] ## Flask sampling
## Flask sampling
N20 GC-ECD
GC-MS
SFé ## Flask sampling
SO2F2 (sulphuryl 3
fluoride) GC-MS
C2Cl4 GC-MS
C2H6 (ethane) GC-FID
C2HCI3 GC-MS
C3H8 (propane) | GC-FID
CH2ClI2
(dichloromethane) GC-MS
CH3Br
(methylbromide) GC-MS
CHCI3
) (chloroform) GC-ECD
Reactive Gas CcOo ## Flask sampling
i-C4H10
(2- methglpropane GC-FID
, 1so-butane
i-C5H12
(2-methylbutane, | GC-FID
iso-pentane)
n-C4H10
(n-butane) GC-FID
n-C5H12
(n-pentane) GC-FID
Transport ## Numerical Model
Meteo calculations (e.g.,
trajectories) Flextra
BSEF | B384 A Ad
- 1987 7ol A 1998 4€7tA 9] FEtaA A V7R SHE CO2 £}
Hl= HAgo] 4§
- 19874 7€M 1993 11€¥ 1847kA 4% MEel &= +0.1ppm, 1993 11
4 19945 19989 4€ 1047174 Z4€ delHel = +024ppmyE 24,
COq EF 7% 7t Adgel 9 BALS 199504 2008 4€71X] #SH
L3 Alz=®3 19981l A 2007 5€7bA1 9] Al2~® S2, L3e] ZE AlZd &
tlo] E &.
A g
Aol Eol A ol he] Qo WASE AT o] WA e FAE %
A= A HooF §h
2 RE ARE 979 890 9% 4FL A
03
ctE RE ARE Uoy 99 dolEAES 98 ALE.
CBAR2 -+ ‘SampleDate’= 1994d 11€ o5 dojgdyt AEFHeo] A3k Azt
CFCs (GMT)E x3
aBaas OFE 2#@9 dolgol ik ‘SampleDate'= ME AIHS E3Heto] <o)




E XA &2 AEH. d& 59 1993d 2¢ 109 1020GMTe A Zep~a
HCFCs
ol = 19934 2¢ 109 0000GMTel aFst= AWM Iz x7])9)
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Al s, ety |~ REHE O @ A RS A Thoning et al, 1980)14
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3.3 United States Mauna Loa (HI) (Global station3)

- BEL AMEE

<United States Mauna Loa (HI) Global station>

19.53623°N 155.57616°W, 3397m
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Surface ozone

ECC Sonde

UV spectrometry/radiometry

Total column

Fourier-transform IR spectroscopy (FTIR)

Brewer

ozone
Ozone Dobson
Light detection and ranging (LIDAR)
Vertical ozone Microwave radiometry
profile Umkehr method
## Sonde
l&'ggf?i?iga%r%tﬁ? Filter + light attenuation (aethalometer)
cl_é)ge?ftic?ebrftc,)rlg)lt\l/lci% Filter + light attenuation (aethalometer)
Light absorption | Filter + light attenuation (aethalometer)
coefficient, total - ;
aerosol Light absorption photometry
Light
backscattering Nephelometry, integrating
coefficient, PM1
Light
backscattering Nephelometry, integrating
coefficient, PM10
Light
backscatteri . .
cozgﬁcsiceant,ertlg%l Nephelometry, integrating
aerosol
A | Light tteri . .
eroso cé)%fﬁc?gzt,elir’ll\r}lgl Nephelometry, integrating
Light tteri . .
cc;gfficise%at, %m%o Nephelometry, integrating
Light scattering
coefficient, total | Nephelometry, integrating
aerosol
Major inorganic
components Filter sampling + extraction + IC
(coarse)
Multiwavelength
optical depth, Sun-tracking photometry
total aerosol
Number . .
concentration Condensation particle counter (CPC)
Vertical
distribution of Light detection and ranging (LIDAR)
properties
C2CI3F3 GC-ECD
(1,1,2-trichloro-1,
2,2-trifluoroethan ## Flask samp”ng
e, CFC-113)
C2H2F4
(1,1,1,2-tetrafluor 3
oethane, GC-MS
HFC-134a)
Greenhouse C2H3CI2F
Gas 1,1-dichloro-1-fl .
( orlcfetﬁ;%e, U | ## Flask sampling
HCFC-141b)
C2H3CIF2 H# ;
(1-chloro-1,1-diflu Flask sampling
oroethane,
HCFC-142b) | CCECD
C2H4F2 GC-MS
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(1,1-difluoroethan

e, HFC-152a)

CBrCIF2 (Halon | GC-ECD
1211) GC-MS
CBrF3

(bromotrifluorom

ethane, Halon GC-ECD
1301)

CCI2F2 GC-ECD

(dichlorodifluoro
methane, CFC-12)

## Flask sampling

CCI3F
(trichlorofluorome

## Flask sampling

thane, CFC-11) | GC-ECD
GC-ECD

Ccla ## Flask sampling

CH3CCI3 ## Flask sampling

(1,1,1-trichloroeth

ane) GC-ECD

## Flask sampling

CH4 Fourier-transform IR spectroscopy (FTIR)

GC-FID

CH4 [C-13] ## Flask sampling
CHCIF2 GC-ECD

(chlorodifluorome
thane, HCFC-22)

## Flask sampling

## Flask sampling

Reactive Gas

€Oz Non-dispersive IR (NDIR)
Mass Spectrometry (MS) [general]
€O, [C-13] ## Flask sampling
CO2 [0-18] ## Flask sampling
Fourier-transform IR spectroscopy (FTIR)
N20 ## Flask sampling
GC-ECD
GC-ECD
SF6 ## Flask sampling
C2Cl4 ## Flask sampling

C2H6 (ethane)

Fourier-transform IR spectroscopy (FTIR)

C3H8 (propane)

GC-FID

GC-FID

CH2CI2 .
(dichloromethane) ## Flask sampling
CH20 Fourier-transform IR spect FTIR
(formaldehyde) ourier-transform IR spectroscopy (FTIR)
CH3Br
(methylbromide) GC-MS
CH3dl GC-ECD

(methylchloride)

CIONO2 (chlorine
nitrate)

Fourier-transform IR spectroscopy (FTIR)

co

Fourier-transform IR spectroscopy (FTIR)

## Flask sampling

COF2
(difluoromethanal,
carbonyl fluoride)

Fourier-transform IR spectroscopy (FTIR)

HCI (hydrochloric
acid)

Fourier-transform IR spectroscopy (FTIR)

HCN
(formonitrile,
hydrogen
cyanide)

Fourier-transform IR spectroscopy (FTIR)

HF (hydrofluoric
acid)

Fourier-transform IR spectroscopy (FTIR)
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HNO3 (nitric

Fourier-transform IR spectroscopy (FTIR)

acid)
i-C4H10
(2- methglpropane GC-FID
, 1so-butane
i-C5H12
(2-methylbutane, | GC-FID
iso-pentane)
n-C4H10
(n-butane) GC-FID
n-C5H12
(n-pentane) GC-FID
NO2 UV/vis spectrometry/radiometry
SO2 Fluorescence [general]
Other Gas H2 ## Flask sampling
Electric

Precipitation

conductivity

Electric conductivity (EC meter)

Chem H(yl_?:?gc:?rnpiﬁn Potentiometry (pH meter)
Dlglésigtisoc:lar Pyranometer (global solar, broadband)
Dlr;edci;tisng]ar Pyrheliometer (direct solar, broadband)
Glrc;%?;tisc?riar Pyranometer (global solar, broadband)
Long-wave
ti .
Radiation (c?ir(leactlicc))r; Pyrgeometer (global, infrared)
unspecified)
UV Broadband Pyranometer (global solar, broadband)
UVVEgéﬂteergally UV spectrometry/radiometry
UV Multiband Sunphotometry/Filter Radiometry
Pyranometer (global solar, broadband)
UV Spectral Brewer
Radio CO, [C-14) ## Flask sampling
Nuclide Radon [Rn-222] ## Filter sampling [general]
Humidity Hygrometer
Precipitation Tipping bucket rain gauge
Pressure Barometer/Pressure sensor
Temperature Thermometer/-element
Terr;;:r)gfri?éure Light detection and ranging (LIDAR)
Meteo Transport ## Numerical Model

calculations (e.g.,
trajectories)

Flextra

Watervapor . .
profile Microwave radiometry
Wind direction Wind vane
Wind speed Anemometer [general]
BEEoH | #5a2 A A
PO, - Egad dolHE w7 A9 AR RS TRehs EFYaE Ridck
CH4 C e A kA WFE LhroiAd
dlol ¢ o () FAHs 228 A4FY T B FANE o 4T, 3%H
A e CO, PR Qs 919 A TS fESA Revhn nesE 4E
H2 AER " AR 714 =3 8lolA “non-baseline” 9 Aoz 1
N20 HEe AE
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(iii) 3-Al2v} FE|E 7|wro g Zejar FAE golgleE Eolgi(Aeygor
AAE AZH ol AR
CSHAEE 98, dolHY #H7] f5o] J@gle] BE o} o3te] X
Eipal=
-ow HrlE delHE Fox HolHAMERTE WEEA] A9 F ofokdl =
A9 (i), (iDE ZH27F ¥ “non-baseline” F-& dolE= A3FeHA AR
E AYR s F5 Q7] wiEol] §HEAQl “baseline” A& Al Fol.
© g Y] dlelEl el 3-Alznt dEfel] o) 7 4 gle dlel"e ol
oA v AE £ 9lS.
‘SampleDate’= 1994 119 o]F <] dlogolvt A=l A3 A7t
BAr2
(GMDE 23
CFCs
FE 2 gg dolgel W3 ‘SampleDate’s ME AZHE E£33to] QulolE
i w2 ke e, dE 5o 1993 2¢€ 109 1020GMTel AP ZetxTd+=
HORES 1993 2€ 10¥ 0000GMTel al93l= Ao Iz %7]%)
CRAE BE VIV AR AFEA F%S W Ao #F s At
7] fEA dlolE & WA G ER-7 HY ¢ F(Masarie et al, 1991)el 9
CH4 3 A,
CHET B5o] flE A UEE ER8(-9999999) % FH L(x.)E FA
- ZFA1 3 AF&S Dlugokencky et al. (1995) ZFar.
- #7719 Ade 5 delE gt #5717 ARANES 29e g A AE
2w 7 Y g YR &Y
o o] HUdE2 9o JFHA, AR 29 A2 )& L2 HolHES 7
Ao w Kol Ao AAsERE HE
1987 7€ A 1998 4€71A o Fgha 24 7R SAHE CO2 £F
H= BAo] &,
- 1987 79l A 1993 11€ 18¥7bA] 4% AF o= +0.1ppm, 1993 11
4 199 FH 19989 49 109714 4| dolHol= +0.24ppmTHE EA.
CEF 7l Vb Adgel o9k BALS 1995 A 2008 49714 B
co2 L3 Azl 1998 d el A 2007 5971719 A2~ S2, 139 EE ME A
£
- ALO]Eof| A ool dojx HdEee Hrstal o] WA xFH F£AHE I
A= A Hojof 3
C A e AGeA BAEAY Adske CO2el ofF L AEA vt
A7t = w7 Euls #Es] 98 9.
Ad 4L BS540 &,
Pcoz
CH4 -9 dely A
3t CO - AYgHor uAHFE TEA oA xFi= by Thoning et al. (1989)o A A
A 2] CO2 %l curve-fitting routines WH o E T3 F g FHoRRY I o H
H2 THo2Re 4 BAgE AN T AT
N20
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3.4 United States Samoa (Cape Matatula) (Global station4)

- BEA NFEE

[

<United States Samoa (Cape Matatula) Global station>

14.24747°S 170.56451°W, 77m

-3s o2
BREO  BReL BEUY
Surface ozone UV spectrometry/radiometry
Total column
Ozone ozone Dobson
Vertical ozone ECC Sonde
profile ## Sonde
Light scattering
coefficient, total | Nephelometry, integrating
aerosol
Mass
A | trati . .
€roso (tcf%?cae:rcr)asclgnor ## Filter sampling [general]
Mass TSP
Numb . .
conclé?traetrion Condensation particle counter (CPC)
C2CI3F3 ## Flask samplin
GreeGn:Souse (1,1,2-trichloro-1, Ping
2,2-trifluoroethan | GC-ECD
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e, CFC-113)

C2F6
(hexafluoroethane
., PFC-116)

GC-MS

C2H2F4
(1,1,1,2-tetrafluor
oethane,
HFC-134a)

GC-MS

C2H3CI2F
(1,1-dichloro-1-flu
oroethane,
HCFC-141b)

## Flask sampling

GC-MS

C2H3CIF2
(1-chloro-1,1-diflu
oroethane,
HCFC-142b)

## Flask sampling

GC-ECD

C2H3CIF2
(1-chloro-1,1-diflu
oroethane,
HCFC-142b)

GC-MS

C2H4F2
(1,1-difluoroethan
e, HFC-152a)

GC-MS

C2HF5
(pentafluoroethan
e, HFC-125)

GC-MS

C3F8
(octafluoropropan
e, PFC-218)

GC-MS

C3H2F6
(1,1,1,2,3,3-hexafl
uoropropane,
HFC-236fa)

GC-MS

C3H3F5
(1,1,1,3,3-Pentaflu
oropropane,
HFC-245fa)

GC-MS

C3HF7
(1,1,1,2,3,3,3-Hept
afluoropropane,
HFC-227ea)

GC-MS

C4H5F5
(1,1,1,3,3-pentaflu
orobutane,
HFC-365mfc)

GC-MS

CS5H2F10
(11,1,2,234,5,5,5-
decafluoropentan

€,
HFC-43-10-mee)

GC-MS

CBrCIF2 (Halon
1211)

GC-MS

GC-ECD

CBrfF3
(bromotrifluorom
ethane, Halon
1301)

GC-ECD

GC-MS

CCI2F2
(dichlorodifluoro
methane, CFC-12)

## Flask sampling

GC-ECD

CCI3F
(trichlorofluorome
thane, CFC-11)

## Flask sampling

GC-ECD

CCl4

GC-ECD

## Flask sampling

CF4
(tetrafluoromethane,
carbon tetrafluoride,

perfluoromethane,
PFC-14)

GC-MS
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CH3CCI3 GC-ECD
(1,1,1-t;|§2)loroeth ## Flask sampling
GC-FID
CH4 ## Flask sampling
CH4 [C-13] ## Flask sampling
CHCIF2 GC-M5
(chlorodifluorome | ## Flask sampling
thane, HCFC-22) ["GcgcD
CHF3
(trifluoromethane, | GC-MS
HFC-23)
Non-dispersive IR (NDIR)
02 ## Flask sampling
CO2 [C-13] ## Flask sampling
CO2 [0-18] ## Flask sampling
GC-ECD
N20 ## Flask sampling
GC-ECD
SF6 GC-MS
## Flask sampling
SO2F2 (sulphuryl 3
fluoride) GC-MS
## Flask sampling
c2Cl4 GC-MS
C2H6 (ethane) GC-FID
C2HCI3 GC-MS
C3H8 (propane) | GC-FID
CH2CI2 ## Flask sampling
(dichloromethane) | GC-MS
CH3Br GC-Ms
(methylbromide) | GC-ECD
. CHCI3
Reactive Gas (chloroform) GC-ECD
CcOo ## Flask sampling
i-C4H10
(2-methylpropane | GC-FID
, iso-butane)
i-C5H12
(2-methylbutane, | GC-FID
iso-pentane)
n-C4H10
(n-butane) GC-FID
n-C5H12
(n-pentane) GC-FID
Other Gas H2 ## Flask sampling
Dlglésigtisoc:lar Pyranometer (global solar, broadband)
Radiation D;;%Cigtisc%ar Pyrheliometer (direct solar, broadband)
Glrc;té?;tisgriar Pyranometer (global solar, broadband)
sadio CO2 [C-14] | ## Flask sampling
Precipitation Tipping bucket rain gauge
Pressure Barometer/Pressure sensor
Temperature Thermometer/-element
Meteo Transport ## Numerical Model

calculations (e.g.,
trajectories)

## Numerical Model

Wind direction

Wind vane
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Wind speed

Anemometer [general]
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e
A

A A=

‘SampleDate’= 1994d 11€ o] F<] dolgdrnt WEHel &3t A7k

BAR2
(GMT)E x3
CFCs N
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anas
E HA &2 AH. odF 5o 199349 2¢€ 10 1020GMTel 4% Zepx~
HCFCs
o= 1993 2¢ 10¥ 0000GMTell dFsls= AXHe] A=z F71%)
- 1987 7Eol A 1998 4€7tA e EFepaA B4 V7R S4E CO2 £33
M wAo] 44
- 1987 7€l A 1993 11€ 18¥7HA] HAHH A ZFdE= +0.1ppm, 1993
11€ 19945 19989 4€ 1047H4 4% dvlelH o+ +0.24ppmyHE HA4.
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3.5 United States South Pole (Global station5)

- BEA YNHE
<United States South Pole Global station>
89.99695°S 24.80000°W, 2841m
-3s o2
BREOF | BRAL BEUY
Chemiluminescence (CL) [general]
Surface ozone UV spectrometry/radiometry
ECC Sonde
Total column Brewer
Ozone ozone Dobson
Regener Sonde
Vertical ozone ## Sonde
profile Microwave radiometry
Carbon-Iodine Sonde
Light i ;
backscattering Light scattering
coefgcelregstéltotal Nephelometry, integrating
Light scattering | Light scattering
coefficient, total - -
Aerosol aerosol Nephelometry, integrating
cori\lclém?aetrion Condensation particle counter (CPC)
Vertical
distribution of Aerosol backscatter sonde
properties
C2CI3F3 _
(1,1,2-trichloro-1, GC-ECD
2,2-trifl th .
e,rlcgg.rffg)an ## Flask sampling
C2H2F4
(1,1,1,2-tetrafluor 3
oethane, GC-MS
HFC-134a)
Greenhouse 1 Ei'ZI-PL_I%ClZFl f
Gas ' orlcfetf?ar%e, Y| ## Flask sampling
HCFC-141b)
C2H3CIF2 ## Flask li
(1-chloro-1,1-diflu ask sampiing
oroethane, _
HCFC-142b) GC-ECD
C2H4F2
(1,1-difluoroethan GC-MS
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e, HFC-152a)

CBrCIF2 (Halon | GC-ECD

1211) GC-MS

CBrfF3
(bromotrifluorom

ethane, Halon GC-ECD

1301)

CCI2F2 GC-ECD
(dichlorodifluoro -
methane, CFC-12) | ## Flask sampling

CCI3F GC-ECD
(trichlorofluorome -

thane, CFC-11) ## Flask sampling
GC-ECD
ccla ## Flask sampling
CH3CCI3 ## Flask sampling
(1,1,1-trichloroeth
ane) GC-ECD
CH4 ## Flask sampling
CH4 [C-13] ## Flask sampling
CHCIF2 GC-ECD

(chlorodifluorome
thane, HCFC-22)

## Flask sampling

Non-dispersive IR (NDIR)

o2 ## Flask sampling
## Flask sampling
02 [C-13] Mass Spectrometry (MS) [general]
CO2 [0-18] ## Flask sampling
GC-ECD
N20 Microwave radiometry
## Flask sampling
## Flask sampling
SF6 GC-ECD
C2Cl4 ## Flask sampling
C2H6 (ethane) GC-FID
C3H8 (propane) | GC-FID

CH2CI2 .
(dichloromethane) ## Flask sampling
CH3Br
(methylbromide) GC-MS
CH3Cl GC-MS
(methylchloride) | GC-ECD
co ## Flask sampling
Reactive Gas HNO3_(nitric Microwave radiometry
acid)
i-C4H10
(2-methylpropane | GC-FID
, iso-butane)
i-C5H12
(2-methylbutane, | GC-FID
iso-pentane)
n-C4H10
(n-butane) GC-FID
n-C5H12
(n-pentane) GC-FID
Other Gas H2 ## Flask sampling
Dlglésigtisoc:lar Pyranometer (global solar, broadband)
Radiation D'rgzcigtisgfr Pyrheliometer (direct solar, broadband)
Glrc;té?;tisgriar Pyranometer (global solar, broadband)
Long-wave Pyrgeometer (global, infrared)
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radiation
(direction
unspecified)

UV Erythemally

UV spectrometry/radiometry

welghted
UV Multiband UV/vis spectrometry/radiometry
UV Spectral UV/vis spectrometry/radiometry
sadio CO2 [C-14] | ## Flask sampling
Humidity
Pressure Barometer/Pressure sensor
Temperature Thermometer/-element
Meteo Transport ## Numerical Model
calculations (e.g.,
trajectories) Flextra
Wind direction Wind vane
Wind speed Anemometer [general]
BSEF| B3 A A Ad
EetA dojg e w7d A A8 e FiEdhe TR R
719 94918 3H WFE hroiinh
0) FAH3 F28 AFY L BAH PA(E So] 4%y, 4rH
AR A8 wre] A 3RS dEskA et 1 EHeE AE
(i) A=8 B AP N 2Al o] “non-baseline” ¢ Ao ®
HEE AZ
. (iii) 3-Al2vk AEE 7|Wrex FHP2Z FAE FoldE Selg(AgH e
YCO2CH4 CO )
CO2 H2 2 19 #HEA AR
N20
- AAEE YA, dlolEle] #H Yl ol Adugle]l BE dolE 7l o]t X
R
- ol| #HrlE dolHe Folzl HoHAMERZEE Wr=A] AlQw] o] ofst =1
dlel 99l G, (D2 Ze17} © “non-baseline” 44 dlolEE Aslstael Au
el 2 AU e FE YY) WEC] WA “baseline” A& Aol Fo].
gk A7) deold A8 3-Almk FEo o) 7td F gle delgel 2l
oM MgAT & U
‘SampleDate’'= 1994 11¢¥ o]F<] ulojefolyt AZH o] At A7+
B2 (GMT)E x3
CFCs
aBaas Fd odfg wlelEo] Wi ‘SampleDate’= AZE A& E3ato] §dlo]
HCFCs
HFCs E HA @& A, dF 59 19939 2€ 10¥ 1020GMTel PR Zetx~=
o &= 1993 2€ 109 0000GMTel sldst= AxHe Iz 7€)
- 1987 7€l A 19989 497kA 9] EEk~A 74 VR FA-E CO2 £
CcO2 Hl= HAgo] 4§
- 1987 7€l A 1993 11€ 18474 S4E AEFl+= +0.1ppm, 1993 11
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4 19945 19989 4€ 104714 49 delHel = +024ppmyE 24,
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&

- Apo]EC A o] o] ol MAEL HrIsta o] wHe] £3E FAHE ¥
A2 wA Hojok 3
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Wz W EguE FEs] g8 .
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4.1 Germany Zugspitze-Gipfel station (Global stationl)

- BE2 YNEE

<Germany Zugspitze-Gipfel Global Station>

47.42108°N

10.98590°E,
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BEEO | @Zas BEYHY
Surface ozone ECC Sonde
Ozone
Total column ozone Fourier-transform IR spectroscopy (FTIR)
Multiwavelength
optical depth, total Sun-tracking photometry
Aerosol aerosol
Number concentration | Condensation particle counter (CPC)
Cha Fourier-transform IR spectroscopy (FTIR)
Greenhouse GC-FID
Gas co2 Non-dispersive IR (NDIR)
N20 Fourier-transform IR spectroscopy (FTIR)

Reactive Gas

C2H6 (ethane)

Fourier-transform IR spectroscopy (FTIR)

CH20 (formaldehyde)

Fourier-transform IR spectroscopy (FTIR)

CIONO2 (chlorine

Fourier-transform IR spectroscopy (FTIR)

nitrate)
Fourier-transform IR spectroscopy (FTIR)
0 Non-dispersive IR (NDIR)
COF2

(difluoromethanal,
carbonyl fluoride)

Fourier-transform IR spectroscopy (FTIR)

HCI (hydrochloric acid)

Fourier-transform IR spectroscopy (FTIR)

HCN (formonitrile,
hydrogen cyanide)

Fourier-transform IR spectroscopy (FTIR)

HF (hydrofluoric acid)

Fourier-transform IR spectroscopy (FTIR)

HNO3 (nitric acid)

Fourier-transform IR spectroscopy (FTIR)

NO Chemiluminescence (CL) [general]
NO2 Catalytic conversion '‘Mb' - CL
NOx Chemiluminescence (CL) [general]
NOy Chemiluminescence (CL) [general]
SO2 Fluorescence [general]
o Global solar radiation | Pyranometer (global solar, broadband)
Radiation UVWEgl}gﬂgga”y UV spectrometry/radiometry
Beryllium [Be-7] Filter sampling + gamma spectrometry
Radio Nuclide CO2 [C-14] Filter sampling + alpha counting
Krypton [Kr-85] Beta counting
Radon [Rn-222] Alpha counting
Humidity Hygrometer
Pressure Barometer/Pressure sensor
Temperature Thermometer/-element
Meteo ## Numerical Model

Transport calculations
(e.g., trajectories)

Flextra

Wind direction

Anemometer [general]

Wind speed

Anemometer [general]
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CH4
CO
CcO2
NO RE e 4% ¥
NOx
NOy
03
o o] § - 1981-1984d 9] #he 71719 225 wyt #7].
A2 - 1985-1986 0l = 7o FE3 dolEHE #HY
- 19874l = A A dE 7Fo] AH9H dFS Fol7] s 4§
CcO2
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ow A Hy FHe H7
1988-1900 el & 1S, AEHA &L A87F Ry,
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4.2 Germany Zugspitze-Schneefernerhaus station (Global station2)

- BEL AXEE

<Germany Zugspitze-Schneefernerhaus Global Station>

~47.41650°N  10.97964°F,

2671m
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BEEOF [ @Zes BEYHY
Ozone Surface ozone
Carbonaceous/organic . .
material (f/ine% Multiangle absorption photometry (MAAP)
gg’g\ﬂecgﬂgi?;;?ﬁ'%?igg Cloud condensation nuclei (CCN) counter
Light absorption
coefficient, total
aerosol
Light backscattering
coefficient, total Nephelometry, integrating
Aerosol aerosol
Light scattering
coefficient, total Nephelometry, integrating
aerosol
Mass concentration Filter + beta attenuation (betameter, beta
(coarse) or Mass PM10 | gauge)
Number size Scanning mobility particle sizer (SMPS)
distribution, total Aerodynamic particle sizing spectrometer
aerosol
(APS)
CH4 GC-FID
Greenhouse coz2 GC-FID
Gas N20 GC-FID
SF6 GC-FID
Ammonia (NH3) ## Filter sampling [general]
C2H305N

(peroxyacetylnitrate,
PAN)

GC-ECD

Non-dispersive IR (NDIR)

Cco VUV fluorescence
GC-HgO reduction/UV absorption
Reactive Gas
NMHC GC-FID
NO Chemiluminescence (CL) [general]
NO2 Chemiluminescence (CL) [general]
NOx Chemiluminescence (CL) [general]
NOy Chemiluminescence (CL) [general]
SO2 Fluorescence [general]
Other Gas H2 GC-HgO reduction/UV absorption
BEEor | B3as A A9
dol8 &5 Axde] 24 Bt ARE AT
FRE ARE b2 5§ AN, b2 A2 A2W, 1 AG9E-eE 23
B ~hn
oMol eaBolt thE matol o) WA
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SO2 golg =5 Axde 12 Hit dABE AT




nmo

‘Mu_.o

; | o 5o

s . ﬂu BB

—_— © ﬂ

LC s - o L —_

: Ef = < X

E) ™ ™ Mo B < ; - ; :

T ol n ~ - 6§ G o| VL N me ﬁm

o i ~ zo M ™ 3+ = : - o

- bl ~ 5 ol - [ ¢z

iy B ™ N o ) o ™ 8

T J : | y

i i o 2@ % 3 . : -

A ~ e ey Mmd = H - , - L

= iy il Me - RS e a9 % B > :

w o o+ i < n 4 : 5 - -

K W - _— X © 3 :
mo iw | Mm 7T AR o ﬂ Ay . g : : | :
>~ S n H —_ ;AT N i 1 NrL o & . :

: : wxm lﬂo - N W pf. ﬁ H mwrﬁ ~ j.f 2] wfv mﬂ.

a L. | |

© oy oo Mo — < . : 4

o S A W m o -~ X < o Ho # il -

: 5 i 4 - % T o o) B @ o= M

ol a ) o o= M - I 77 ® ;T s L x

70 3 = a | S Ea * N T o Eﬁc ] M < z

3 ° > 5 ol o : :

: . : 5 9 K B B = x M o

Ea LC <0 e ]_,_Al LO» %0 ™o Lon_ 2] oF 2} # ot

: 3 L | o4 5 of = A o o ]
~ M w e T o %0 N i @ = % P2 :
foa w _ = o — — Y ° < = : . - ﬁ
22 ~ o X © ~ X o o %0 o o wox 5 %
o N 3 > B o x < o z 5 *3 :
= & L ; =n = 5 - ° e : - g : :
a T g s m T W D o %0 A B <
.b_ ‘W O : E : i AL il R Y = o ,Ax_ — of =
) T o D e (i -~ % ~ »oy R . R z % ;
hd oo G 2 QO Hin = pon woRIR T T OO 3 Aﬂ zZ 3 v s 5
g i S o I Mo [ "o % <43 ; :
“13 = s il L Hle ™ o ) 3 m = ° DO N
N K R = do B G HlE X B iy Jooof | B s <l ;
: 2:5; i - r @ P L L X 5o R = iz S o

. ,| — & X X [ " i - .

11 1 E ,M.|| % % M - W m ,wm in - = N | ® A= X M b3
ZEHT%Q%AGP@ %@%@Hﬁ%@%% =
¢ = TE3 B X - g By X X = &)

W T < o ° o ey 2 e < > s
g LW o~ F S T 2% g
. 7 I [ mi < N C g 2
TOoONOAN & ; | , - z,w 104 |
wcozooow | N
Oz~4z 7" 3 ,
O [aN]
o)
9D
<
s
O
oW
" K

- 41




i oHlolE A
i oHlolH A

]_

)

- ol A

.)\]

B
o2l

X
ny
jurid

el
o

X

il
ny
-
byl

o}
T

K]

ny
jurid

A

s

e

- Zero/ZAg| B0l &

gl AHE-.

i

R

3}

o

o0
el

)
fa)
A

5

o)1)
RS |

=

=]
-

A8 QA H71E AEe] AESe] W/ daArE

ol ofsh 24,

371 4

9 doly Ag

- GAW| B

- ol A

)
S AZE A dlolE Ay

)
o2l

X
it
Jurid

ol
o

X

i
ny
-
eyl

o}
T

K]

it
Jurid

A

o

e

- Zero/ZAg| B0l &

gl AHE-.

i

R

3}

o

o0
el

)
fa)
.

5

o)1)
RS |

=

=]
-

A8 QA H71E AEe] AESke] W/ daAeR

ol ofsh 24,

z25E A

—

o
=

A} E

U

A=)

2 30

(=]

]

IREE

9|

H71 $ls

o

i odloly A

|
IR L CEEEE

- WDCGGel i
-9 doly A

)
o2l

X
ny
Jurid

el
o

X

]
n
-
ol

o}
T

K]

ny
Jurid

A

s

e

- Zero/ZAg| B0l &

gl AHE-.

1

L.

Ej

[¢)

o0
el

)
fa)
)

45

=

=]
-

A8 QA H71E AEe] AESke] W/ daArE

ol ofsh 24,

w

CO

Co2

N20

_42_




~ WDCGGel ®iLet7] §18] Azt B e 30% Ani
o ol Ae

- 3170 olabel MulE 308 Az AEPT

g doly Ae

- 96074 o] A 307 AmE ey

il

HE A

- AIZEE dlolE AHE
- HlolE 5 AlxEE 258 A AAEE AT
- Zero/AE B Yol Q49 AR ZEEFTS AAS

af=tl ARE

ol ofsh 24y

b
il
£l
ox
)
>
b
ull
P

)
9
T
X
o
N
el
I
rr

B2 A 7R s Auste wARAREYE A4ss ge

ot

o2
oft

O - 30 Hit AmE 71 Az 2/3 o] A JMEE u ARREE A
ePggoz Al
- GAWel ®33t7] 98] AzF He 307 AR Z5E ALt
ol dlolE A
= 3170 o] A 308 ARE AbEHT
-9 9 HlolE Ay
- 96070 ool ME 308 ARE abEH
- Az dlolE Ay
- Hlolg F5 AAue 258 Fi YARE AT
- Zero/ZA@ Bl 249 A8 ZREZS YAEEZ Y ARE WA
sk ARE-
- FAAS A8 AGHQ oy otE Fe A Edoy v A8 T
#EA ] AAY H7|E 5] Arete] Ha/dRAFRYE QX EE e FF
o efa] wHAl.
NO2
- 30 Hit AaE 71 Az 2/3 o] A JMEE u ARREE A
ePggoz Al
- GAWel ®33t7] 98] AzF He 307 AR Z5E AL
ol dlolE A
= 3170 o] A 308 ARE AbEHT
4 2 el Ay
- 96070 ool ME 308 ARE abEH
AlZE H ElolE AE]
- HolH 5 Al~dE 258 Hi AAEE AT
- Zero/ZA@ B o)A 249 A8 ZREZS YAEE YW ARE A
NOy Sz AFS-
- RAAS A8 AGHQ JFol} Q2bE T 3 BEon 71 A8 EE
A ] AAY H7|E 5] Arele] wa/ARAFREE QX EE e FF

ol ofsh 24,

_43_



- 30® Bt Ant 9 Ame F7F b o3d W 0 ARERE A&

- GAWel ®33t7] 98] AlzF Fe 307 AR Z5E ALt
- W oHlolE A

- 3170 o] e AdE 308 ABE AEH

-9 W HlolE Ay

- 9607 o] MddE 0% ARE AdEdd

|
o
ol
el
i
i)
I
i
2
ol
il
fo
N
N
N
e
[
K

Edol & dafitez A7+ ¥

|
o
L
rlo
!
rin
(%)
>
=
2
>
4
Jatl
fru
o
oo
N
olr

- o] 82 A8 F2 BF vE, Fd2, 8%, WDCGGES] 129 AF

o - o we AR AAE HAYe www.gawstat.de I
- WDCGG=9] 2% #&3 ddd 7152 20159 1149 <ol &5 oA
- W HlelE A
- 67% olde] A¥E 308 AZ2 &Pt
4 3 dlelE A
- AFHA FE g2 7T HALH 1R ARE V)RR 6% o9 A9
¥ 308 AuE e
AlZE E HlolE A E
- gl £5 Alzde o 108wt e a2nE RS AF
- AA N G EF, H2E, RAC] @ AZvEOY AR5V WES B
Fa wop 2xyurEe 2R a3 ® dake] xFEsrF 2estd AA .
- o] HHoT BAE ARE o] &3] AL
- BAE AsE A9HA G o2 T F4 Edojy /Y Als B
#EA ] AAY H7|E 5] Arete] na/dEAFRYE QX EE e JF
PAN o o3l A
- 30% B AEe A AR F odeldE 2/3 o] AnRHEH b
oz 74k,
- WDCGGel ®Haztr] fal] Az Hw2 30 A==Z5FE ALt
- d oy A
- 3170 o] AdE 308 ARE A&
-9 oy Ay
- 96070 ol e AW 308 AHRE AbEHr
- AlZE E dlolE A
SF6 - HlolH 5 Alx"E 5

ML
o,
ol
40,
5

Al
il
2
of

- Zero/ZA@ B ol Q4

10
_|>i
ol
[H
it
l
i
fo
o,
_|>i
ol
il
kl
o,
i
>
ol
ot
2

_44_



bl AL

- BAAE AnE AGHe Gl 04 e F4 2ol 1 Am EE
D249 QA AR A5 Auske] WA/ ARASERY s dE 9%
o ols)

- 30% W ARE V1R AR 23 ol ge] Ag AET W AREEE A
ERFoR A

- WDCGGel ®Higtr] fal] Az Hw2 30 A=Z5FE AL

9 8 dolg A

- 3171 o] Add 308 AE=E S

A9 dol Ae :

- 9607] ool M 30w AEE e

4.3 Germany Hohenpeissenberg station (Global station3)

- 1=
[ |

2 9%

<Germany Hohenpeissenberg Global Station>

 47.80150°N

11.00962°E,

-3s o2
S EO} #HE24 2EYHE

ECC Sonde

Surface ozone

Potassium iodide (KI) method

Chemiluminescence (CL) [general]

Brewer
QOzone Total column ozone
Dobson
## Sonde
Vertical ozone profile | Light detection and ranging (LIDAR)
Brewer-Mast Sonde
Aerosol Light absorption

coefficient, total

Multiangle absorption photometry (MAAP)
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aerosol

Filter + light attenuation (aethalometer)

Light backscattering
coefficient, total
aerosol

Nephelometry, integrating

Light scattering
coefficient, total
aerosol

Nephelometry, integrating

Major chemical
components (size
fractionated)

Multistage impactor

Major inorganic
components (coarse)

## Filter sampling [general]

Mass concentration
(coarse) or Mass PM10

Continuous gravimetry

Mass concentration
(total aerosol) or Mass

Continuous gravimetry

Multiwavelen?th optical
depth, total aerosol

Sun-tracking photometry

Number concentration

Condensation particle counter (CPC)

Number size
distribution, total
aerosol

Scanning mobility particle sizer (SMPS)

Differential (DMA,
DMPS)

mobility particle sizer

Optical particle counter (OPC)

Vertical distribution of

Light detection and ranging (LIDAR)

properties
## Flask samplin
CH4 P9
Cavity ring-down spectroscopy (CRDS)
## Flask samplin
Greec?gscmse o2 . piing
Cavity ring-down spectroscopy (CRDS)
CO2 [C-13] ## Flask sampling
CO2 [0-18] ## Flask sampling
C2H2 (ethyne, B
acetylene) GC-FID
C2H305N
(peroxyacetylnitrate, GC-FID
PAN)
C2H4 (ethene) GC-FID
C2H6 (ethane) GC-FID
C3H4 (propyne) GC-FID
C3H6 (propene) GC-FID
C4H6 (1,3-butadiene, B
butadiene) GC-FID
Reactive Gas C4H8 (1-butene) GC-FID
C5H10 (1-pentene) GC-FID
C5H8
(2-methyl-1,3-butadiene | GC-FID
, Isoprene)
C6H12 (cyclohexane) GC-FID
C6H14
(2-methylpentane) GC-FID
C6H14 (n-hexane) GC-FID
C6H6 (benzene) GC-FID
C7H8 (toluene) GC-FID
C8H10 (ethylbenzene) GC-FID
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C8H10 (m-xylene) GC-FID
C8H10 (p,m-xylene) GC-FID
c-C4H8 (cis-2-butene) GC-FID
c-C5H10 GC-FID

(cis-2-pentene)

co

UV fluorescence

VUV fluorescence

H202 (hydrogen

Fluorescence [general]

peroxide)
i-C4H10
(2-methylpropane, GC-FID
iso-butane)
i-C4H8
(2-methylpropene, GC-FID
iso-butene)
i-C5H12
(2-methylbutane, GC-FID
iso-pentane)
n-C4H10 (n-butane) GC-FID
n-C5H12 (n-pentane) GC-FID
n-C7H16 (n-heptane) GC-FID

NO Chemiluminescence (CL) [general]
NO2 Photolytic conversion - CL
Chemiluminescence (CL) [general]
NOx Chemiluminescence (CL) [general]
NOy Chemiluminescence (CL) [general]
ROOH Fluorescence [general]
SO2 Fluorescence [general]
t-C4H8 (trans-2-butene) | GC-FID
t-C5H10 GC-FID

(trans-2-pentene)

Electric conductivity

Hydrogen ion (H+) or
H

Potentiometry (pH meter)

Preciﬁitation pA_
Chem Inoég;?éia'g&s ) Ion Chromatography (IC) [general]
Trace metals -
deprecated ICP-M5
Diffuse solar radiation | Pyranometer (global solar, broadband)
Global solar radiation | Pyranometer (global solar, broadband)
Radiation Lon(%-gvv?r\:\?verl?iﬁg)ﬂon Pyrgeometer (global, infrared)
Brewer
UV Spectral
UV/vis spectrometry/radiometry
CO2 [C-14]
Radio Nuclide
Radon [Rn-222] Alpha counting
Aerological soundings | ## Sonde
Humidity Hygrometer
Meteo

Precipitation

Weighing type rain gauge

Pressure

Barometer/Pressure sensor
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Light detection and ranging (LIDAR)

Thermometer/-element
Anemometer [general]

Flextra
Wind vane

Temperature
Temperature profile
Transport calculations
(e.g., trajectories)
Wind direction
Wind speed
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44 Germany Neumayer station (Global station7)

<Germany Neumayer Global Station>

70.66600°S 8.26600°W, 42m

- @s m2a
BEEOF [ @Res BEYY
Surface ozone Potassium iodide (KI) method
UV/vis spectrometry/radiometry
Total column ozone
Ozone Differential optical absorption (DOAS)
ECC Sonde
Vertical ozone profile
Sonde
Light absorption
coefficient, total Filter + light attenuation (aethalometer)
aerosol
Light backscattering
coefficient, total Light scattering
aerosol
Aerosol Light scattering Light scattering
coefficient, total
aerosol Nephelometry, integrating
Number concentration | Condensation particle counter (CPC)
Number size
distribution, total
aerosol
Greenhouse CHa GC-FID
Gas co2 Flask sampling
Reactive Gas NO2 UV/vis spectrometry/radiometry

Radiation

Diffuse solar radiation

Pyranometer (global solar, broadband)

Direct solar radiation

Pyrheliometer (direct solar, broadband)

Global solar radiation

Pyranometer (global solar, broadband)




Long-wave radiation

(direction unspecified) Pyrgeometer (global, infrared)

UV Broadband

CO2 [C-14] Flask sampling
Radio Nuclide
Radon [Rn-222] Filter sampling + alpha counting
Aerological soundings
Pressure
Temperature Thermometer/-element
Meteo
Transport calculations
(e.g., trajectories) Flextra
Wind direction Wind vane

Wind speed Anemometer [general]
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5.1 Norway Ny Alesund station (Global station9)

—

B E

in| =3
- 2EL 2

<Norway Ny Alesund Global Station>

78.92358°N 11.92366°E, Om

_52_




rk
%
[El

Hu
W]
(115

Arrk
L4l

r
Al
fo
>

i
i

I

UV/vis spectrometry/radiometry

Fourier-transform IR spectroscopy (FTIR)

Total column ozone Dobson
Brewer
Ozone SAOZ
Light detection and ranging (LIDAR)
## Sonde
Vertical ozone profile
Microwave radiometry
ECC Sonde
Multiwavelength optical
depth, total aerosol
Aerosol Vertical distribution of | Light detection and ranging (LIDAR)
properties Aerosol backscatter sonde
Greenhouse CH4 Fourier-transform IR spectroscopy (FTIR
Gas N20

Reactive Gas

C2H6 (ethane)

Fourier-transform IR spectroscopy (FTIR

CH20 (formaldehyde)

(FTIR)
Fourier-transform IR spectroscopy (FTIR)
(FTIR)
(FTIR)

Fourier-transform IR spectroscopy (FTIR

Clrgogcgl%i?e Microwave radiometry
C|ON(n)i%rétcglorine Fourier-transform IR spectroscopy (FTIR)
co Fourier-transform IR spectroscopy (FTIR)
COF2

(difluoromethanal,
carbonyl fluoride)

Fourier-transform IR spectroscopy (FTIR)

HCI (hydrochloric acid)

Fourier-transform IR spectroscopy (FTIR)

HCN (formonitrile,
hydrogen cyanide)

Fourier-transform IR spectroscopy (FTIR)

HF (hydrofluoric acid)

Fourier-transform IR spectroscopy (FTIR)

HNO3 (nitric acid)

Fourier-transform IR spectroscopy (FTIR)

NO2

UV/vis spectrometry/radiometry

Radiation

Global solar radiation

Meteo

Humidity

Precipitation

Pressure

Temperature

Temperature profile

Light detection and ranging (LIDAR)

Transport calculations
(e.g., trajectories)

Flextra

Wind direction

Wind speed
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5.2 Norway Zeppelin Mountain (Ny Alesund) station (Global station10)
- HE4 QXHE

<Norway Zeppelin Mountain (Ny Alesund) Global Station>

78.90669°N 11.88934°E, 475m

- pE ma2a

BEEOF [ @Zax BEYY
Ozone Surface ozone UV spectrometry/radiometry
AmToigiuggréTg}‘H)’ Ion Chromatography (IC) [general]
Arsenic (As), total ~
aerosol ICP-MS
Cadmium (Cd), total
aerosol ICP-MS
CaIC|umaé$§S:)T), total Ion Chromatography (IC) [general]
Chlorlc;(;rgcslc;?, total Ion Chromatography (IC) [general]
Chromium (Cr), total ~
aerosol ICP-MS
Cobalt (Co), total ~
aerosol ICP-MS
Copper (Cu), total ~
aerosol ICP-MS
Lead (Pb), total aerosol | ICP-MS
A | Light absorption
€roso coefficient, total Particle soot absorption photometer (PSAP)
aerosol
Light backscattering
coefficient, total Nephelometry, integrating
aerosol
Light scattering
coefficient, total Nephelometry, integrating
aerosol
Magtgizllugérg\ggﬁ”’ Ion Chromatography (IC) [general]
Manganese (Mn), total ~
aerosol ICP-MS
Mass concentration : :
(size fractionated) Multistage impactor
Mercury (Hg), total
aerosol
Multi length optical . .
&B’t@’i&gﬁ; aerqu;cl)Ica Sunphotometry/Filter Radiometry
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Nickel (Ni), total

aerosol ICP-MS
Nltrateag\rlc())si-l), total Ion Chromatography (IC) [general]

Number concentration

Condensation particle counter (CPC)

Number size
distribution, total
aerosol

Differential sizer (DMA,

DMPS)

mobility particle

Potassium (K+), total

Ion Chromatography (IC) [general]

aerosol
Sodlurr;e(rlz)lggl), total Ion Chromatography (IC) [general]
Sulpchc;alrtreec(tSé(34=), Ion Chromatography (IC) [general]

Sulphate (SO4=), total

Ion Chromatography (IC) [general]

Sum of ammonia
(NH3) and ammonium
(NH4+), in air and
aerosol

Capillary electrophoresis (CE)

Colorimetry (indophenol, Bertholet)

Ion Chromatography (IC) [general]

Sum of nitric acid

(HNO3) and nitrate

(NO3-), in air and
aerosol

Ion Chromatography (IC) [general]

Vanadium (V), total
aerosol

ICP-MS

Zinc (Zn), total aerosol

ICP-MS

Greenhouse
Gas

C2CI2F4
(1,2-dichlorotetrafluoroe
thane, CFC-114)

GC-MS

C2CI3F3
(1,1,2-trichloro-1,2,2-trifl
uoroethane, CFC-113)

GC-MS

C2CIF5
(1-chloro-1,1,2,2,2-pent
afluoroethane,
CFC-115)

GC-MS

(hexafluoroethane,
PFC-116)

GC-MS

C3F8
(octafluoropropane,
PFC-218)

GC-MS

CCI2F2
(dichlorodifluoromethan
e, CFC-12)

Gas Chromatography (GC) [general]

CCI3F
(trichlorofluoromethane,
CFC-11)

GC-ECD

CCl4

GC-ECD

CF4
(tetrafluoromethane,
carbon tetrafluoride,

perfluoromethane,
PFC-14)

GC-MS

CH3CCI3
(1,1,1-trichloroethane)

GC-ECD

## Flask sampling

CH4 Cavity ring-down spectroscopy (CRDS)
GC-FID
CH4 [C-13] ## Flask sampling
co2 Cavity ring-down spectroscopy (CRDS)
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## Flask sampling

Non-dispersive IR (NDIR)

CO2 [C-13] ## Flask sampling
CO2 [0-18] ## Flask sampling
N20 GC-ECD
SF6 GC-MS
SO2F2 (sulphuryl B
fluoride) GC-MS

Reactive Gas

Ammonia (NH3)

Ion Chromatography (IC) [general]

C2H2 (ethyne,

acetylene) GC-FID
C2H202 (oxaldehyde, High Performance Liquid Chromatography
ethanedial) (HPLC)
C2H4 (ethene) GC-FID
C2H6 (ethane) GC-FID
C3H6 (propene) GC-FID
C3H60 (acetone, High Performance Liquid Chromatography
propanone) (HPLC)
C3H60 (propanal) ?A%TC)Peﬁormance Liquid Chromatography
C3H8 (propane) GC-FID
C4H6 (1,3-butadiene,
butadiene) GC-FID
C4H8 (1-butene) GC-FID
C4H8 (sum of butenes) | GC-FID
C4HBO (butan-2-one, High Performance Liquid Chromatography
methylethylketone) (HPLC)
C4H8O (butanal High Performance Liquid Chromatography
isomers) (HPLC)
C5H10 (sum of
pentenes) GC-FID
C5H100 (pentanal, High Performance Liquid Chromatography
valeraldehyde) (HPLC)
C5H8
(2-methyl-1,3-butadiene | GC-FID
, Isoprene)
C6H12 (cyclohexane) GC-FID
C6H120 (hexanal High Performance Liquid Chromatography
isomers) (HPLO)
C6H14
(2-methylpentane) GC-FID
C6H14
(3-methylpentane) GC-FID
C6H14 (n-hexane) GC-FID
C6H6 (benzene) GC-FID
C7H60 (benzene High Performance Liquid Chromatography

carbaldehyde)

(HPLC)

C7H8 (toluene) GC-FID
C8H10 (ethylbenzene) GC-FID
C8H10 (o-xylene) GC-FID
C8H10 (p,m-xylene) GC-FID
c-C4H8 (cis-2-butene) GC-FID
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CH20 (formaldehyde)

High Performance Liquid Chromatography
(HPLC)

CH3CHO (acetaldehyde,
ethanal)

High Performance Liquid Chromatography
(HPLC)

co

GC-HgO reduction/UV absorption

## Flask sampling

HNO3 (nitric acid)

Ion Chromatography (IC) [general]

i-C4H10
(2-methylpropane, GC-FID
iso-butane)
i-C5H12
(2-methylbutane, GC-FID
iso-pentane)
i-C7H16
(2-methylhexane, GC-FID
isoheptane)
n-C4H10 (n-butane) GC-FID
n-C5H12 (n-pentane) GC-FID
n-C7H16 (n-heptane) GC-FID

NO2

Colorimetry (Griess)

Impregnated filter

SO2

Ion Chromatography (IC) [general]

Impregnated filter

t-C4H8 (trans-2-butene)

GC-FID

Other Gas

H2

## Flask sampling

Radio Nuclide

Lead [Pb-210]

Radon [Rn-222]

GC-MS

POPs

C13H10 (9H-fluorene,
fluorene), in air

GC-MS

C14H10 (anthracene),
in aerosol and air

GC-MS

C14H10 (anthracene),
in air

GC-MS

C14H10
(phenanthrene), in air

GC-MS

C14H10
(phenanthrene), in air
and aerosol

NILU_O_3

C16H10 (pyrene), in air
and aerosol

NILU_O_3

C18H12
(Benz(a)anthracene), in
air

GC-MS

C18H12
(Benz(a)anthracene), in
air and aerosol

NILU_O_3

Ce6Cl6
(hexachlorobenzene,
HCB), in air

GC-MS

C6H6CI6
(1,2,3,4,5,6-hexachlorocy
clohexane,
alpha-lindane,
alpha-HCH), in air

GC-MS

C6H6CI6
(1,2,3,4,5,6-hexachlorocy
clohexane,
gamma-lindane,
gamma-HCH), in air

GC-MS
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Meteo

Humidity

Hygrometer

Pressure

Barometer/Pressure sensor

Electric conductivity (EC meter)

Temperature

Thermometer/-element

Transport calculations
(e.g., trajectories)

Flextra

Wind direction

Wind vane

Wind speed Cup anemometer
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522391 JIEl =t XHE JIRHRIIA| =8 X

1L 9% X7F BEL BS ©Y

1.1 Switzerland Jungfraujoch station (Global stationl)

- R YNEE

Sl Xl &g

<Switzerland Jungfraujoch Global station>

46.54749°N 7.98509°E, 3850m

-3s o2
BEEO  BReL BEUY
NELE
(Surface ozone)
UV/vis spectrometry/radiometry
o=
= oENY
(Gzone) (Total column
ozone)
Fourier-transform IR spectroscopy
(FTIR)
Ammonium(NH4+) | Ion Chromatography (IC) [general]
A -
nitraqLTl\?ﬂfl\T(j)B) Ion Chromatography (IC) [general]
Acetate(C2H302) Ion Chromatography (IC) [general]
Ethanedioate(C204) | Ion Chromatography (IC) [general]
Calcium(Ca++) Ion Chromatography (IC) [general]
Methanesulphonate
oolz= (CH3035-) Ion Chromatography (IC) [general]
(Aerosol) Choloride(Cl-) Ion Chromatography (IC) [general]
Formate(HCOO) Ion Chromatography (IC) [general]
Fluoride(F-) Ion Chromatography (IC) [general]
Hygroscopic
growth factor
Light absorption Filter + light attenuation
coefficient (aethalometer)
Light Nephelometry, integrating
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backscattering
coefficient

Light scattering

Nephelometry, integrating

coefficient Light scattering
Mangneii;im(Mg‘” lon Chromatography (IC) [general]
Major inorganic

components

(coarse)

Mass concentration
(coarse)

Gravimetry [general]

Filter sampling + gravimetry

Multiwavelength
optical depth

Nitrate (NO3-)

Ion Chromatography (IC) [general]

cor!\lclém?aetrion Condensation particle counter (CPC)
Number size Scanning  mobility  particle  sizer
distribution (SMPS)

Potassium (K+)

Ion Chromatography (IC) [general]

Sulphate (SO4=)

X-ray fluorescence (XRF)

Ion Chromatography (IC) [general]

C2F6

(hexafluoroethane) GC-MS
C3F8
(octafluoropropane) GC-MS
CCI2F2
(dichlorodifluoro | Fourier-transform IR spectroscopy (FTIR)
methane)
CCI3F
(trichlorofluorome | Fourier-transform IR spectroscopy (FTIR)
thane)
CF4
(tetrafluoromethan
e, carbon GC-MS

tetrafluoride,
perfluoromethane)

Fourier-transform IR spectroscopy (FTIR)

CH4 GC-FID
2MTtA ity Ting-
(GreeEr.1house Cavity ring-down spectroscopy (CRDS)
Gas) CH4 [C-13] Fourier-transform IR spectroscopy (FTIR)
Fourier-transform IR spectroscopy (FTIR)
CcO2 Non-dispersive IR (NDIR)
Cavity ring-down spectroscopy (CRDS)
B Quantum cascade laser  (QCL)
CO2 [C-13] spectroscopy
- Quantum cascade laser  (QCL)
CO2 [O-18] spectroscopy
N20 Fourier-transform IR spectroscopy (FTIR)
GC-ECD
GC-MS
SF6 Fourier-transform IR spectroscopy (FTIR)
GC-ECD
SO2F2 (sulphuryl
fluoride) GC-MS
C2H2 (acetylene) | Fourier-transform IR spectroscopy (FTIR)
C2H305N
HF27pA (peroxyacetylnitra | GC-ECD
(Reactive Gas) te, PAN)

C2H6 (ethane)

Fourier-transform IR spectroscopy (FTIR)
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GC-MS

CH20
(formaldehyde)

Fourier-transform IR spectroscopy (FTIR)

CIONO2 (chlorine

Fourier-transform IR spectroscopy (FTIR)

nitrate)
Fourier-transform IR spectroscopy (FTIR)
CcO Non-dispersive IR (NDIR)
GC-FID
COF2

(difluoromethanal,
carbonyl fluoride)

Fourier-transform IR spectroscopy (FTIR)

HCI (hydrochloric

Fourier-transform IR spectroscopy (FTIR)

Z4sts)
(Precipitation
Chem)

acid)
HCN
(fc%;/rgsonétgge, Fourier-transform IR spectroscopy (FTIR)
cyanide)

HF (h);cciirg)ﬂuorlc Fourier-transform IR spectroscopy (FTIR)
HN%‘Z&?M'C Fourier-transform IR spectroscopy (FTIR)
NO Chemiluminescence (CL) [general]

Fourier-transform IR spectroscopy (FTIR)
Chemiluminescence (CL) [general]
NO2 Fourier-transform IR spectroscopy (FTIR)
UV/vis spectrometry/radiometry
NOx Chemiluminescence (CL) [general]
NOy Chemiluminescence (CL) [general]
UV fluorescence
SO2 Ion Chromatography (IC) [general]
Colorimetry (thorin)
H2 GC-HgO reduction/UV absorption
2 & (NH4+)

(Ammonium)

Ion Chromatography (IC) [general]

Atomic absorption spectrophotometry

(Hydrogen ion or pH)

U&(Ca+y) (AAS)
(Calcium)
Ion Chromatography (IC) [general]
N Colorimetry (mercury
((Cé'hlgf(%')) thiocyanate+iron alum)
oridae Ion Chromatography (IC) [general]
ol e
(Electric Electric conductivity (EC meter)
conductivity)
SA0[RAH) = e

Potentiometry (pH meter)

Ot14| 5 (Mg++)
(Magnesium)

Ion Chromatography (IC) [general]

Atomic absorption spectrophotometry
(AAS)

Zl Atdua(NO3-)
(Nitrate)

Ion Chromatography (IC) [general]

Colorimetry (Griess)

ZE(K+)
(Potassium)

Ion Chromatography (IC) [general]

LIE&(Na+)
(Sodium)

Ion Chromatography (IC) [general]

ZAHE(504-)
(Sulphate)

Colorimetry (thorin)

Ion Chromatography (IC) [general]
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C 7] = AL
(Radiation)

K| el Q2 AL
(Direct solar
radiation)

Pyrheliometer (direct solar, broadband)

NEL W
(Global solar
radiation)

Pyranometer (global solar, broadband)

SIS AL
(Long-wave
radiation
(downwelling))

Pyrgeometer (global, infrared)

Long-wave
radiation
(direction

unspecified)

Pyrgeometer (global, infrared)

UV Broadband

UV spectrometry/radiometry

UV Spectral

Sunphotometry/Filter Radiometry

Radio
Nuclide

Beryllium [Be-7]

Filter sampling +Filter sampling

Radon [Rn-222]

POPs

C13H10
(9H-fluorene,
fluorene), in air

GC-MS

C14H10
(anthracene), in
aerosol and air

GC-MS

C14H10
(anthracene), in
air

GC-MS

C14H10
(phenanthrene),
in air

GC-MS

C16H10 (pyrene),
in air and
aerosol

GC-MS

C18H12
(Benz(a)anthracen
e), in air

GC-MS

Ce6Cl6
(hexachlorobenze
ne, HCB), in air

GC-MS

C6H6CI6
(1,2,3,4,5,6-hexach
lorocyclohexane,
alpha-lindane,
aIpha-HCH), in
air

GC-MS

C6H6CI6
(1,2,3,4,5,6-hexach
lorocyclohexane,
gamma-lindane,
gamma-HCH), in
air

GC-MS

Meteo

Humidity

Precipitation

Gravimetry [general]

Pressure

Transport
calculations (e.g.,
trajectories)

Flextra

Watervapor
profile

Fourier-transform IR spectroscopy (FTIR)

Wind direction

Wind speed

1.2 Finland Pallas station (Global station2)
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- BEa

FARBE

<Finland Pallas Global Station>

67.97361°N 24.11583°E, 560m

e
i

|l

23

BEEFOF | pEaL BEYY
(O%::r;e) Surface ozone
Light absorption
coefficient, total Filter + light attenuation (aethalometer)
aerosol
Light backscattering Nephelometry, integrating
coefficient(total aerosol, -
Light scattering
Light scattering - -
coefficient, PMI0 Light scattering
Light scattering Light scattering
VS EES coefficient, total - -
(Aerosol) aerosol Nephelometry, integrating
Mass concentration Filter + beta attenuation (betameter, beta
(coarse) or Mass PM10 | gauge)
Mercury (Hg), total High Performance Liquid Chromatography
aerosol (HPLC)
Number concentration | Condensation particle counter (CPC)
Number size Bi’\fjgrsential mobility particle sizer (DMA,
distribution, total )
aerosol Optical particle counter (OPC)
CBrF3
(bromotrifluoromethane | GC-ECD
, Halon 1301)
## Flask samplin
CH4 Png
GC-FID
Greenhous ## Flask sampling
Gas CO2 Cavity ring-down spectroscopy (CRDS)
Non-dispersive IR (NDIR)
CO2 [C-13] ## Flask sampling
CO2 [O-18] ## Flask sampling
N20 GC-ECD
C2H2 (ethyne, GC-FID
Reactive Gas acetylene)
C2H4 (ethene) GC-FID
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C2H6 (ethane) GC-FID

C3H6 (propene) GC-FID
C3H8 (propane) GC-FID
C4H6 (1,3-butadiene, B
butadiene) GC-FID
C4H8 (1-butene) GC-FID
C6H12 (cyclohexane) GC-FID
C6H14
(2-methylpentane) GC-FID
C6H14 GC-FID

(3-methylpentane)

C6H14 (n-hexane) GC-FID

C6H6 (benzene) GC-FID

C7H8 (toluene)

C8H10 (ethylbenzene)

c-C4H8 (cis-2-butene) GC-FID

c-C5H10

(cis-2-pentene) GC-FID

## Flask samplin
e pling

GC-FID

i-C4H10
(2-methylpropane, GC-FID
iso-butane)

i-C4H8
(2-methylpropene, GC-FID
iso-butene)

i-C5H12
(2-methylbutane, GC-FID
iso-pentane)

n-C4H10 (n-butane) GC-FID

n-C5H12 (n-pentane) GC-FID

n-C7H16 (n-heptane) GC-FID

NO2 Chemiluminescence (CL) [general]
SO2 UV spectrometry/radiometry
t-C4H8 (trans-2-butene) | GC-FID
Radio Nuclide Radon [Rn-222] Beta counting

C13H10 (9H-fluorene, B
fluorene), in air GC-MS

Cl4H10

(phenanthrene), in air GC-MS

Ce6Cl6
(hexachlorobenzene, GC-MS
HCB), in air

C6H6CI6
Pops (1,2,3,4,5,6-hexachlorocy
clohexane, GC-MS
alpha-lindane,
alpha-HCH), in air

C6H6CI6
(1,2,3,4,5,6-hexachlorocy
clohexane, GC-MS
gamma-lindane,
gamma-HCH), in air
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Meteo

Humidity

Hygrometer

Precipitation

GC-FID

Pressure Barometer/Pressure sensor
Temperature Thermometer/-element
Transport calculations
(e.g., trajectories) Flextra
Wind direction Wind vane

Wind speed

Anemometer [general]

1.3 Finland Sodankyla station (Global station3)

- BEL AMHE

<Finland Sodankyla Global Station>

-3s o2
:I-FE —-L o =3
S o} #5aL H54Y
ey
Surface ozone UV spectrometry/radiometry
UV/vis spectrometry/radiometry
Total column ozone SAOZ
Ozone Brewer
Light detection and ranging (LIDAR)
Vertical ozone profile | ## Sonde
ECC Sonde
Aerosol Vertical distrritbution of | Light detection and ranging (LIDAR)
properties Aerosol backscatter sonde
Reactive Gas NO2 UV/vis spectrometry/radiometry
Diffuse solar radiation | Pyranometer (global solar, broadband)
Radiation
Global solar radiation | Pyranometer (global solar, broadband)
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Long-wave radiation
(direction unspecified)

UV Broadband

UV Spectral Brewer
Beryllium [Be-7] Filter sampling + gamma spectrometry
Radio Nuclide Lead [Pb-210] Filter sampling + alpha counting
Radon [Rn-222] Beta counting
Aerological soundings | ## Sonde
Humidity
Precipitation
Pressure
Meteo Temperature

Temperature profile

Light detection and ranging (LIDAR)

Transport calculations
(e.g., trajectories)

Flextra

Wind direction

Wind speed

1.4 Ireland Mace Head station (Global station?7)

- BEA YNWYE
<Ireland Mace Head Global Station>
- A= T2
=25 e RS SEH
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= OF

Ozone Surface ozone
Carbonaceous/organic Thermo-optical analyzer (Sunset Labs)
material (coarse), PM10 | pijor sampling + combustion + IC
gg’g\ﬂecgﬂgi?;;?ﬁ'%?igg Twomey static thermal diffusion chamber
El(ecrcr)w:rr;teza)ll IgEI:/Irtl)gn Thermo-optical analyzer (Sunset Labs)
Hy?roscopic growth
actor, 165 pym
equivalent
Light absorption Multiangle absorption photometry (MAAP)
coefficient, total
aerosol Filter + light attenuation (aethalometer)
Light backscattering
coefficient, total Nephelometry, integrating
aerosol
Light scattering
coefficient, total
aerosol
Aerosol Major inorganic
components (coarse)
(cc’;g?sSZ) Cgfcﬁgggatﬁmo Thermo-optical analyzer (Sunset Labs)
Mass concentration
(medium), PM2.5
Mass concentration
(total aerosol) or Mass | Continuous gravimetry
Multiwavelength optical B .
depth, total aerosol Sun-tracking photometry
Number concentration | Condensation particle counter (CPC)
Scanning mobility particle sizer (SMPS)
Number size ; ;
distribution, total Optical particle counter (OPC)
aerosol Differential mobility particle sizer (DMA,
DMPS)
Total carbon (coarse), Thermo-optical analyzer (Sunset Labs)
## Flask sampling
C2CI3F3
(1,1,2-trichloro-1,2,2-trifl
uoroethane, CFC-113)
GC-ECD
C2H2F4
(1,1,1,2-tetrafluoroethan | GC-MS
e, HFC-134a)
C2H3CI2F ## Flask sampling
Greenhouse (1,1-dichloro-1-fluoroet
Gas hane, HCFC-141b) GC-MS

C2H3CIF2
(1-chloro-1,1-difluoroet

## Flask sampling

hane, HCFC-142b) GC-MS
C2H4F2
(1,1-difluoroethane, GC-MS
HFC-152a)
C2HF5
(pentafluoroethane, GC-MS
HFC-125)
C4H5F5 GC-MS

(1,1,1,3,3-pentafluorobu
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tane, HFC-365mfc)

CBrCIF2 (Halon 1211) GC-MS
CBrf3 GC-MS
(bromotrifluoromethane
, Halon 1301) GC-ECD
CCI2F2 ## Flask sampling
(dichlorodifluoromethan
e, CFC-12) GC-ECD
CCI3F ## Flask sampling
(trichlorofluoromethane,
CFC-11) GC-ECD
GC-ECD
CCla
## Flask sampling
CH3CCI3 GC-ECD

(1,1,1-trichloroethane)

## Flask sampling

## Flask sampling

CH4
GC-FID
CH4 [C-13] ## Flask sampling
CHCIF2 ## Flask sampling
(chlorodifluoromethane,
HCFC-22) GC-MS
CHF3 (trifluoromethane,
HFC-23) GC-M5
Non-dispersive IR (NDIR)
COo2
## Flask sampling
CO2 [C-13] ## Flask sampling
CO2 [0-18] ## Flask sampling
## Flask samplin
N20 PIng
GC-ECD
## Flask samplin
SF6 Png

GC-MS

SO2F2 (sulphuryl

fluoride) GC-MS
c2Cl4 GC-MS
C2H202 (oxaldehyde, High Performance Liquid Chromatography
ethanedial) (HPLC)
C2H6 (ethane) GC-FID
C2HCI3 GC-MS
C3H60 (acetone, High Performance Liquid Chromatography
propanone) (HPLC)
C3H60 (propanal) ?A%TC)Peﬁormance Liquid Chromatography
Reactive Gas C3H8 (propane) GC-FID
C4HBO (butan-2-one, High Performance Liquid Chromatography
methylethylketone) (HPLC)
C4H8O (butanal High Performance Liquid Chromatography
isomers) (HPLC)
C5H100 (pentanal, High Performance Liquid Chromatography
valeraldehyde) (HPLC)
C6H120 (hexanal High Performance Liquid Chromatography
isomers) (HPLC)
C7H60 (benzene High Performance Liquid Chromatography
carbaldehyde) (HPLC)
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CH2ClI2
(dichloromethane)

GC-MS

CH20 (formaldehyde)

High Performance Liquid Chromatography
(HPLC)

CH3Br (methylbromide)

GC-MS

CH3CHO (acetaldehyde,
ethanal)

High Performance Liquid Chromatography
(HPLC)

CH3CI (methylchloride) | GC-MS
GC-ECD
CHCI3 (chloroform)
GC-MS
## Flask samplin
o pling
GC-HgO reduction/UV absorption
i-C4H10
(2-methylpropane, GC-FID
iso-butane)
i-C5H12
(2-methylbutane, GC-FID
iso-pentane)
n-C4H10 (n-butane) GC-FID
n-C5H12 (n-pentane) GC-FID

## Flask sampling

Other Gas H2
GC-HgO reduction/UV absorption
Radiation UV Broadband UV spectrometry/radiometry
Radio Nuclide Radon [Rn-222] Adsorption - scintillation counting
C13H10 (9H-fluorene, B
fluorene), in air GC-MS
C14H10 (anthracene), B
in aerosol and air GC-MS
C14H10 (anthracene), B
in air GC-MS
C14H10
(phenanthrene), in air GC-MS
C16H10 (pyrene), in air B
and aerosol GC-MS
C18H12
(Benz(a)anthracene), in | GC-MS
POPs air
cecCle
(hexachlorobenzene, GC-MS
HCB), in air
CeHe6Cl6
(1,2,3,4,5,6-hexachlorocy
clohexane, GC-MS
alpha-lindane,
alpha-HCH), in air
Cé6H6Cl6
(1,2,3,4,5,6-hexachlorocy
clohexane, GC-MS
gamma-lindane,
gamma-HCH), in air
Humidity Hygrometer
Precipitation Tipping bucket rain gauge
Pressure Barometer/Pressure sensor
Meteo
Temperature Thermometer/-element

Transport calculations
(e.g., trajectories)

Flextra
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Wind direction Wind vane

Wind speed Anemometer [general]

1.5 Italy Monte Cimone station (Global station8)

- I=EA
[ |

Qx|

<Italy Monte Cimone Global Station>

44.16667°N 10.68333°E, 2165m

i
i
0=
k3

Surface ozone

Aerosol

Ammonium (NH4+),
total aerosol

Calcium (Ca++), total
aerosol

Carbonaceous/organic
material (coarse), PM10

Chloride (Cl-), total
aerosol

Light absorption

aerosol

coefficient, total Multiangle absorption photometry (MAAP)

Light scattering

aerosol

coefficient, total Nephelometry, integrating

Magnesium (Mg++),
total aerosol

Nitrate (NO3-), total
aerosol

Number concentration | Condensation particle counter (CPC)

Number size
distribution, total DMPS)

Differential mobility particle sizer

(DMA,

aerosol Optical particle counter (OPC)

Potassium (K+), total
aerosol

Sodium (Na+), total
aerosol

Sulphate (SO4=), total

Greenhouse
Gas

C2H2F4
(1,1,1,2-tetrafluoroethan GC-MS
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e, HFC-134a)

C2H3CIF2
(1-chloro-1,1-difluoroet | GC-MS
hane, HCFC-142b)
C2H4F2
(1,1-difluoroethane, GC-MS
HFC-152a)
C2HF5
(pentafluoroethane, GC-MS
HFC-125)
CBrCIF2 (Halon 1211) GC-MS
CBrF3
(bromotrifluoromethane | GC-MS
, Halon 1301)
CCI2F2
(dichlorodifluoromethan | GC-MS
e, CFC-12)
CCI3F
(trichlorofluoromethane, | GC-MS
CFC-11)
CH3CCI3
(1,1,1-trichloroethane) GC-MS
CH4 GC-FID
(chlorodifluoromethane, | GC-MS
HCFC-22)
CcO2 Non-dispersive IR (NDIR)
N20 GC-ECD
SF6 GC-ECD
cacl4 GC-MS
C2H2 (ethyne,
acetylene)
C3H6 (propene)
C3H8 (propane)
C6H6 (benzene)
C7H8 (toluene)
Reactive Gas C8H10 (ethylbenzene)
CH3Br (methylbromide) | GC-MS
CH3CI (methylchloride) | GC-MS

GC-HgO reduction/UV absorption

co GC-FID
Non-dispersive IR (NDIR)
SO2 UV fluorescence
Other Gas H2 GC-HgO reduction/UV absorption
Acidity/Alkalinity
Precipitation Ammonium (NH4+)
Cﬁem

Calcium (Ca++)
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Chloride (Cl-)

Electric conductivity

Fluoride (F-)

Hydrogen ion (H+) or
pH

Magnesium (Mg++)

Nitrate (NO3-)

Potassium (K+)

Sodium (Na+)

Sulphate (SO4=), total

Radiation Global solar radiation | Pyranometer (global solar, broadband)
Humidity Hygrometer
Precipitation
Pressure Barometer/Pressure sensor
Temperature Thermometer/-element

Meteo
Transport calculations

(e.g., trajectories) Flextra
Wind direction Anemometer [general]
Wind speed Anemometer [general]

1.6 France Puy de Dome station (Global stationll)

- BE2 YNEE

<France Puy de Déme Global Station>

e ) “3,‘ :

i
i
B
oy
(N

2
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i
i
HI
k=]

#5224

i
i
05
k3

Ozone

Surface ozone

UV spectrometry/radiometry

Aerosol

Carbonaceous/organic
material (coarse), PM10

Elemental carbon,
PM2.5

Hygroscopic growth
factor, 110 ym
equivalent

Hy?roscopic growth
actor, 165 pym
equivalent

Hygroscopic growth
factor, 35 uym
equivalent

Hygroscopic growth
factor, 50 pm
equivalent

Hygroscopic growth
factor, 75 um
equivalent

Hygroscopic growth
factor, total aerosol

Light absorption
coefficient, total
aerosol

Light backscattering
coefficient, total
aerosol

Nephelometry, integrating

Light scattering
coefficient, total
aerosol

Nephelometry, integrating

Number concentration

Condensation particle counter (CPC)

Scanning mobility particle sizer (SMPS)

Number size
distribution, total
aerosol

Scanning mobility particle sizer (SMPS)

Greenhouse
Gas

CH4

Cco2

Non-dispersive IR (NDIR)

Reactive Gas

co

SO2

UV fluorescence

Ion Chromatography (IC) [general]

2. 52 X713 B4 T

=
=

rot
ol

2.1 China Mt. Waliguan (Global stationl)

- 252 ARBE
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<China Mt. Waliguan Global station>

36.28750°N 100.89630°E, 3810m

-3s o2a
BHEE0F | HHLL 25U
o= Surface ozone UV spectrometry/radiometry
(Ozone) TOtengﬂ:mn Brewer
Light absorption Filter + light attenuation
coefficient, total | (aethalometer)
aerosol Light absorption photometry
Light
backscatteri . .
Cozgﬁzictfnt,qugil| Nephelometry, integrating
- aerosol
giligjoisc_)él_) Light scattering
coefficient, total Nephelometry, integrating
aerosol
Multiwavelength Pyrheliometer (direct solar,
optical depth, total | broadband)
aerosol Sunphotometry/Filter Radiometry
Numb: . .
conclérr:;raetrion Condensation particle counter (CPC)
CH4 ## Flask sampling
CH4 [C-13] ## Flask sampling
SATIA ## Flask sampling
(Greenhouse cO2 GC-FID
Gas) Non-dispersive IR (NDIR)
CO2 [C-13] ## Flask sampling
CO2 [0-18] ## Flask sampling
HF27pA CcO ## Flask sampling
(Reactive Gas) SO2 ## Filter sampling [general]
Electric
2 asst conductivity
ST 2S Hydrogen ion
Precipitat yarog
( reé;]%n?)lon H+) .or.pH
Inoggg?elialtc;rgjs " | Ion Chromatography (IC) [general]
Diffuse solar Pyranometer (global solar, broadband)
radiation Y 9 !
CH7| =2 AL Direct solar . .
(Radiation) radiation Pyrheliometer (direct solar, broadband)
Global solar Pyranometer (global solar, broadband)
radiation y 9 !
Long-wave Pyranometer (global solar, broadband)
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radiation
(direction
unspecified)

Humidity

Pressure

Temperature

Meteo

Transport
calculations (e.g.,
trajectories)

Flextra

Wind direction

Wind speed

=)

abk

SE=

i
A

A

e
A4
rot
ol

3.1 Australia Cape Grim (Global stationl)

- BEA NFEE

[

<Australia Cape Grim Global station>

40.68222°S 144.68334°E, 94m

23

BREO BReL e
Ozone Surface ozone UV spectrometry/radiometry
CCN
concentration at | Cloud condensation nuclei (CCN)
single counter
supersaturation
Light absorption Multiangle  absorption hotomet
coefficient, total (MAAP)g P p ry
aerosol
l‘cl)%?éc?gﬁgeg&% Nephelometry, integrating
Aerosol Major inorganic Multistage impactor

components IR photometry [general]
(coarse) ## Filter sampling [general]
Number

concentration

Condensation particle counter (CPC)

Number size
distribution, total
aerosol

Electrostatic classifier

Other chemical
components

## Filter sampling [general]
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(coarse)

Greenhouse
Gas

C2CI3F3
(1,1,2-trichloro-1,
2,2-trifluoroethan

## Flask sampling

e, CFC-113) GC-ECD
C2F6
(hexafluoroethane | GC-MS
, PFC-116)
C2H2F4
(1,1,1,2-tetrafluor B
oethane, GC-MS
HFC-134a)
C2H3CI2F :
(1,1-dichloro-1-fly | *# Flask sampling
oroethane,
HCFC-141b) GC-MS
C2H3CIF2 :
(1-chloro-1,1-difly | *# Flask sampling
oroethane,
HCFC-142b) GC-MS
C2H4F2
(1,1-difluoroethan | GC-MS
e, HFC-152a)
C2HF5
(pentafluoroethan | GC-MS
e, HFC-125)
C3F8
(octafluoropropan | GC-MS
e, PFC-218)
C4H5F5
(1,1,1,3,3-pentaflu B
orobutane, GC-MS
HFC-365mfc)
CBrCIF2 (Halon
1211) GC-MS
CBrfF3 B
(bromotrifluorom GC-Ms
ethaTg,Oll-)lann GC-ECD
CCI2F2 ## Flask sampling

(dichlorodifluoro
methane, CFC-12)

GC-ECD

CCI3F
(trichlorofluorome
thane, CFC-11)

GC-ECD

## Flask sampling

## Flask sampling

ccla GC-ECD
CF4
(tetrafluorometha
ne, carbon GC-MS

tetrafluoride,
perfluoromethane

., PFC-14)
CH3CCI3 ## Flask sampling
(1,1,1-trichloroeth
ane) GC-ECD
GC-FID
CHa ## Flask sampling
CH4 [C-13] ## Flask sampling
CHCIF2

(chlorodifluorome

## Flask sampling

thane, HCFC-22) | GC-MS
CHF3
(trifluoromethane, | GC-MS
HFC-23)
## Flask sampling
02 Non-dispersive IR (NDIR)
CO2 [C-13] ## Flask sampling
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Mass Spectrometry (MS) [general]

CO2 [0-18] ## Flask sampling
GC-ECD
N20 ## Flask sampling
## Flask sampling
SF6 GC-ECD
SO2F2 (sulphuryl B
fluoride) GC-MS
## Flask sampling
Cc2Cl4 GO-MS
C2H6 (ethane) GC-FID
C2HCI3 GC-MS
C3H8 (propane) | GC-FID
CH2CI2 ## Flask sampling
(dichloromethane) | GC-MS
CH3Br
(methylbromide) GC-MS
CH3dl
(methylchloride) GC-MS
CHCI3
Reactive Gas (chloroform) GC-ECD
GC-ECD/FID
co ## Flask sampling
GC-HgO reduction/UV absorption
i-C4H10
(2-methylpropane | GC-FID
, iso-butane)
i-C5H12
(2-methylbutane, | GC-FID
iso-pentane)
n-C4H10
(n-butane) GC-FID
n-C5H12
(n-pentane) GC-FID
Other Gas H2 ## Flask sampling
Precipitation Electric
Chem conductivity
Dlglésigtisoc:lar Pyranometer (global solar, broadband)
D;;%Cigtisc%ar Pyrheliometer (direct solar, broadband)
Global solar Pyranometer (global solar, broadband)
_ radiation
Radiation
Long-wave
(Eir(lealcttlicc))r; Pyrgeometer (global, infrared)
unspecified)
UV Broadband UV/vis spectrometry/radiometry
UV Spectral UV spectrometry/radiometry
Radio
Nuclide Radon [Rn-222]
Archived Integrated air .
Sample samples ## Flask sampling
Humidity
Precipitation Tipping bucket rain gauge
Pressure Barometer/Pressure sensor
Temperature Thermometer/-element
Meteo T t .
ranspor ## Numerical Model

calculations (e.g.,
trajectories)

Flextra

Wind direction

Wind vane

Wind speed
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4.1 United Kingdom Halley station (Global station13)

=3 o
- 2EL 2

X8

<United Kingdom Halley Global Station>

75.62000°S 26.18000°W, 30m

- BE Z2aY

BEEOF | pEeL BEYY
Total column ozone Dobson
Ozone
Vertical ozone profile | Umkehr method
CH4 Flask sampling
Greenhouse COo2 Flask sampling
Gas co2 [C-13] Flask sampling
CO2 [O-18] Flask sampling
C2H6 (ethane) GC-FID
C3H8 (propane) GC-FID

Reactive Gas

Cco Flask sampling
i-C4H10
(2-methylpropane, GC-FID
iso-butane)
i-C5H12
(2-methylbutane, GC-FID
iso-pentane)
n-C4H10 (n-butane) GC-FID
n-C5H12 (n-pentane) GC-FID

Other Gas

H2

Flask sampling
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Radiation

Global solar radiation

Pyranometer (global solar, broadband)
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£53. =2 St XI%= VIR0 =8 XX Sl Al &

(@] S R | = k=X &S

1.1 Japan Kagoshima station (Regional station 1 )

- BEA QXHE

<Kagoshima Regional station>

31.55000°N, 130.55000°E, 31 m

> S >
25 = 0f #5224 HEYY
REMY
Dobson
(Total column ozone)

E HEloEgx
Carbon-Iodine Sonde

(Ozone) (Vertical ozone profile)

CREETE
Umkehr method
(Vertical ozone profile)

R
Pyranometer(direct solar, broadband)
(Direct solar radiation)
R TEN S ZAF
(Radiation) Pyranometer(global solar, broadband)
(Global solar radiation)

Ch7) = AL

UV Spectral Brewer
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1.2 Japan Naha station (Regional station 2 )

- R YNEE

<Naha Regional station>

s

26.20000°N, 127.68333°E, 27 m

-3s o2
BEEOF [ BEZaL BEYY
oENY
Brewer
(Total column ozone)
QENY
Dobson

(Total column ozone)

s — v
HEQERE

Carbon-Iodine Sonde

eE (Vertical ozone profile)
CREETE
(Ozone) K ECC Sonde
(Vertical ozone profile)
CREETES
Umkehr method
(Vertical ozone profile)
EREETE
Umkehr method
(Vertical ozone profile)
SEEEEN
) o Pyranometer(direct solar, broadband)
Cj7| = AF (Direct solar radiation)
R TEf S ZAF
(Radiation) Pyranometer(global solar, broadband)

(Global solar radiation)

UV Spectral

Brewer
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1.3 Japan Ryori station (Regional station 3 )

- 252 ARBE

<Ryori Regional station>

1 39.03°N, 141.82°E, 260m
-3s o2
BEgor| wzes BEUY
- 4EY &0 : 8m
- NEMH 2 2N Foe
E NERE -
UV spectrometry/radiometry O|At #M7|2 MER.
(Ozone) (Surface ozone)
Of 10Zx0Oict 2AM. gt 152|
Elo] Q1% S22 15 ADjC £
Chs o &tz ol
(Multiwavelength
Sun-tracking photometry
optical depth,
CPEES P P
total aerosol)
(Aerosol) olxlEmE A
(Vertical distribution | Light detection and ranging(LIDAR)
of properties)
ZY 27t
GC-ECD
(C2CI3F3)
Z 27t
GC-ECD . MZZE| =0
(CCI2F2) HEd =0l : 7m
EEEE[PN SNELE NGRS
GC-ECD
(cci3 oj4 E47|E MEY.
2AMIA oy
2t =227t GC-ECD MEZOtCE SHA|ZEHS 24,
(Greenhouse (CCl4)
At oEr A
Gas) GC-ECD
(CH3CCI3)
- 423 £0| : 20m
ol & - MNEMF X 24 FOo
GC-FID
(CH4) o4t BA7|Z MEY
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(Precipitation

Chem)

(Hydrogen ion or pH)

unknown/unspecified

O| £k} ErA MNEF o 2M Foks
Non-dispersive IR(NDIR)
(CO2) 2% 052|E9| & 588
3040HCH £4
MEY £0| : 7m
OfAtot A A MNExF o 2N Fois
GC-ECD
(N20) o4t #M7|2 MEY
MEYoiCt S £
MEY =0| : 20m
EFEN NELTEREQERSE SRS
U MBIERS
(Reactive GC-HgO reduction/UV absorption O|A EM7|2 MEE]
(CO)
Gas) 1080t 2AM. 2ot 352|H
of gi% 522 300t 24
e /g
unknown/unspecified
(Acidity/Alkalinity)
otd & (NH4+)
unknown/unspecified
(Ammonium)
FIEE(Cd)
unknown/unspecified
(Cadmium)
Zt&(Ca++)
unknown/unspecified
(Calcium)
A 2Hcl-)
unknown/unspecified
(Chloride)
7| dER
(Electric unknown/unspecified
L conductivity)
o [ oM EE Al

ORI & (Mg++)

(Magnesium)

unknown/unspecified

F2(Hg)

(Mercury)

unknown/unspecified

Z| Atdua(NO3-)

Nitrate)

unknown/unspecified

(
OF A A (NO2-)
(Nitrite)

unknown/unspecified

ZE(K+)

(Potassium)

unknown/unspecified

LIE&(Na+)

(Sodium)

unknown/unspecified

2 (Sod-), T A

(Sulphate, total)

unknown/unspecified

* unknown/unspecified : A}

01O
5 .

LA BAIE YA A At ZAPE S el A e A A]
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1.4 Japan Sapporo station (Regional station 4 )

- BEL AMHE

<Sapporo Regional station>

BEEOF [ @Zax BEYHY
EESE
Dobson
(Total column ozone)
R
Carbon-lodine Sonde
(Vertical ozone profile)
E HEloERIT
ECC Sonde
(Ozone) (Vertical ozone profile)
CREETES
Umkehr method
(Vertical ozone profile)
EREETE
Umkehr method
(Vertical ozone profile)
SEEFry
aolzE o . . .
(Vertical distribution of Light detection and ranging(LIDAR)
(Aerosol)
properties)
FEIENEY,
Pyranometer(global solar, broadband)
(Diffuse solar radiation)
SEEETIY
Pyranometer(direct solar, broadband)
(Direct solar radiation)
oh7| At X TERY=AF
Pyranometer(global solar, broadband)
(Radiation) (Global solar radiation)
StErE = AL
(Long-wave radiation Pyranometer(global solar, infrared)
(downwelling))
UV Spectral Brewer
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1.5 Japan Tateno station (Regional station 5 )

- BEA NFEE

[

<Tateno Regional statio

n>

L |
|
36.05°N, 140.13°E, 25m Zm -a
- @s m2a
BEEOF | BERL BEYHY
- dEE =0
1988.08-1993.03 -> 4.5m
1993.04-200104 -> 2m
oENY
201105- -> 5m
(Total column Dobson CAlEME U B o
ozone) £ 9 Holg 2 1528
of ¢i& s2g 15&0iC}
24,
ANQEZE
E
(Vertical ozone | Carbon-lodine Sonde
(Ozone) )
profile)
CREETE
(Vertical ozone | ECC Sonde
profile)
ANeEEE
(Vertical ozone | Light detection and ranging(LIDAR)
profile)
ANeEEE
(Vertical ozone | Umkehr method
profile)
SEEFry
o2& (Vertical
Light detection and ranging(LIDAR)
(Aerosol) distribution of
properties)
24ItA o &t
GC-FID
(Greenhouse (CH4)
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Fourier-transform IR spectroscopy(FTIR)

Gas) O] AtotEha Non-dispersive IR(NDIR)
(CO2) Fourier-transform IR spectroscopy(FTIR)
BN QF S Ab=hit

(Diffuse solar Pyranometer(global solar, broadband)

radiation)
SEEETIY

CH7| = At (Direct solar Pyranometer(direct solar, broadband)

(Radiation) radiation)
NEETIE

(Global solar Pyranometer(global solar, broadband)

radiation)

UV Spectral Brewer

1.6 Japan Yonagunijima station (Regional station 6 )

- BEL AMEE

<Yonagunijima Regional station>

24.47°N, 123.02°E, 30m

e RIS RIS
HEE0} HE2L =S
- M2 &0/ : 8m
SN IERCRE S RS
=E ANELE _
= #eE ol 47|z MEY.
(Ozone) (Surface ozone)

(Multiwavelength
oozZ optical depth,
(Aerosol) total aerosol)
CHETE Ze1o

Sun-tracking photometry

(Multiwavelength
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1.7 Japan Syowa station

<Syowa Regional station>

69.00°S, 39.58°E, 16m

=
n

Hl

ﬁﬂ
Eh)

)
o
«“
K- W -
m._A._.A N
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~ o
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24 (2010.02-)

eEuy

(Total column ozone)

UV/vis spectrometry/radiometry

e,

(Total column ozone)

Dobson

e — Ry
HEQERE

(Vertical ozone profile)

Umkehr method

e — Ry
HEQEZE

(Vertical ozone profile)

Carbon-lodime Sonde

e — Ry
HEQEZE

(Vertical ozone profile)

ECC-Sonde

e — Ry
HEQEZE

(Vertical ozone profile)

Umkehr method

MEY QY : Bef23
el ABHH L 24 Fo4 571
(CHA) Flask sampling =Xu - JlA 320t 3
I|(FID)
Non-dispersive IR(NDIR)
SAMTEA O|AtB}EFA MEY /¥ Betr3
(Greenhouse (CO2) Flask sampling AErF 8 2M Fos o 2
Gas) SYuY WY 2y
WEY QY : Befr3
o|AbstErs
Flask sampling Az F 2 M Fo o F2
(CO2[C-13))
84" : NDIR
MEY QY : Befr3
o|AbstErs
Flask sampling AMERHF S 24 Foe o R
(CO2[0-18))
SRUY - Yy
C2H6(ethan, VOCs) GC-FID MEY qd : 2223
EYud - A IZ0E O
C3H8(propane, VOCs) | GC-FID
I|(FID)
MEY gY : Bef23
YLt .
Flask sampling Az F 2 &M Fo 0 F2
(CO)
E-PIEN ZHuY : GC-HGO
(Reactive I-C4H10
Gas) (2methylpropane, GC-FID
iso-butane, VOCs) ME2 9% . ZglA3
I-C5H12
EX™HIH - JIA u] 2
(2methylpropane, GC-FID S8YY - 7k SR0E oy
iso-pentésl:He,l(;/OCs) |(FID)
n-
GC-FID
(n-butane, VOCs)
n-C5H12 GC-FID
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(n-pentane,VOCs)
Obitata 4
UV/vis spectrometry/radiometry
(NO2)
- MZY Q¥ Bapr3a
e an - ABAEH U RN Fo 2
Flask samplin
(Other Gas) (H2) PIng - ST 7tk J200E a3
I|(FID)
Eyy
UV Spectral Brewer
(Radiation)

o XA JIE S
2. 78 X9g #5354 45 o

2.1 Russian Federation (Regional stationl)

- BEL YRYE

<Russian Federation St. Petersburg Regional station>

59.96667°N 30.30000°E, 60m

Aot A FF B=47F EA48A ol The World Radiation Data Centre

(WRDC)7} 91 A3k St. Petersburg A9 #A=A2=2 A

i

sE20f | mIes

i

2 H}EH
|mTod

HI

Total column

ozone Filter Instrument

Ozone

Diffuse solar
radiation

Global solar
radiation

Pyranometer (global solar, broadband)

Radiation
Pyranometer (global solar, broadband)
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2.2 Russian Federation Tiksi (Regional station2)

- BEA NFEE

[

<Russian Federation Tiksi Regional station>

71.58617°N 128.91882°E, 8m

-3s o2
Bagor | mER2 TEpI
Total column .
Ozone ozone Filter Instrument
Greenhouse CH4 GC-FID
Gas o2 Non-dispersive IR (NDIR)
TSEoF | BFAAE A A=
CEAE AER Fole] FEkaAdAe] CO2ER=e] Aol 7F IppmEtH 2 G
ZhS @ dlolE Abg
2, d 3 ARV FEYR v FAdA 20GEFHA) G vHF 2ol 7}
Uz & Aol 7 Y SAHG T A4S @S AHE
Z[EHoRE B7HEe tolHe A9
Hlo] g - 1987 7Eol Al 1998 49719 FeEt~a BEAVIFE BE S4E CO2
CcO2
A g 3= wAHEE,
- 1987 7EHE 1993d 11€ 18U7HA] HAHE MEHS +0.1ppmF 274,
19939 119 19¥oll A 1998 49 10 74# A4 E A =32 +0.24ppm W&
BA,
L3 Alz=elo Aol 19953 FE 2008 4¥€7b#], S2¢F L3oA A% 19984
ol A 2007 5€7HA SAE EE AEFLS EF BT U/t AddE 249,
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Aol FAEE A/ HAY ofwl Aol

e
2
2

i

ZgtxFd Ao CH4E =2 Ao]7} 6ppbRth A

CH4 2}o] 7}

- Eaz AR Ad Aol wel ddE AR

—g o dolE A :
e EEK!

o2 AL

ooy

=ER

o,
Py

COo2
CH4

By

2.3 Russian Federation Kotelnyj Island (Regional station3)

- R YNEE

<Russian Federation Kotelnyj Island Regional station>

76.00000°N 137.87000°E, 5m

-3s o2
BREOp | BReL BEUY
Total column .
Ozone ozone Filter Instrument
Greenhouse co2 Non-dispersive IR (NDIR
Gas on-dispersive ( )
Radiation Global solar Pyranometer (global solar,
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‘ radiation ‘ broadband)

dEEF [ #2222 A A
Bl AE T Bk Ae CO2FES Aol 7} 1ppmEth A
A& w dleolE AL
dle]
- Cco2 o A 7k AR REYE X FMAA 20(FFAA) Y wF Aot
S
A s Afele Y FA48 T 42 e A
NEHOoR B HelEHE A
9 1 4 9 dolE A2
coz -
A @) -2 golHE Ay AR2 AEg
= O Jp=EA X B3
3:'_::- X|Q:|| = '|'L|-—|—L '|'L|-—| on_:l%l-

3.1 China Hok Tsui / Cape d Aguilar (Regional stationl)

- BEL AMEE

<China Hok Tsui / Cape d Aguilar Regional station>

22.20954°N 114.25789°E, 60m

-3s o2
BEEOF | BRAL BEUY
Surface ozone UV spectrometry/radiometry
Ozone Total column
ozone Brewer

Greenhouse co2 Non-dispersive IR (NDIR)
Reactive Gas co Non-dispersive IR (NDIR)

Radiation UV Spectral Brewer
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3.2 China King's Park (Regional station2)
- BEA XYR

<China King's Park Regional station>

22.31190°N 114.17287°E, 65m

- B o2ay
BEEOF | BE22 BEYY
Vertical ozone
Ozone profile ECC Sonde
Gree(?:;)use CO2 Non-dispersive IR (NDIR)
Radiation GI%%?;t%)rl]ar Pyranometer (global solar, broadband)

3.3 China Linan (Regional station3)

- BEL AMEE

<China Linan Regional station>

30.18000°N 119.44000°E, 139m

o
-o3E T2
BEEO | BZRL BEYY
Surface ozone UV spectrometry/radiometry
Ozone Total column
ozone Brewer
Greenhouse
Gas CH4 GC-FID
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CO2 ## Flask sampling
Reactive Gas NOx Chemiluminescence (CL) [general]
Transport

calculations (e.g.,
trajectories)

Meteo

## Numerical Model

3.4 China Longfengshan (Regional station4)

- BEA XHE
<China Longfengshan Regional station>
44.73000°N 127.60000°E, 331m

- B o2ay

BEEOE | BH22 BEYY
Ozone TOt?)lZg(;l : mn Brewer

Greenhouse CH4 GC-FID
Gas CO2 ## Flask sampling

Reactive Gas NOx Chemiluminescence (CL) [general]

3.5 China Shangdianzi (Regional station5)

- BEA NFEE

—

<China Shangdianzi Regional statio

n>

40.65000°N 117.11660°E, 287m

_95_




-5 Z2OH
BHEE0F | HHLL 25U
Ozone Surface ozone UV spectrometry/radiometry
C2CI3F3
(1,1,2-trichloro-1, ~
2,2-trifluoroethan GC-ECD
Greenhouse
Gas e, CFC-113)
CH4 ## Flask sampling
Cco2 ## Flask sampling
CcO Non-dispersive IR (NDIR)
Reactive Gas NOx Chemiluminescence (CL) [general]
SO2 Fluorescence [general]
Transport
Meteo calculations (e.g., | Flextra
trajectories)
3.6 China Yuen Ng Fun (Regional station6)
- BEA ANYE
<China Yuen Ng Fun Regional station>
BEEOF | BRaL BEUY
Mass
(tcftc,)a]rrcae:rtczasglc)mor ## Filter sampling [general]
Aerosol Mass TSP
Multiwavelength
optical depth, Sunphotometry/Filter Radiometry
total aerosol
Pregﬁ&g}tlon Acidity/Alkalinity | (Ruler for) rain gauge
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