
Abstract

　　　　Atmospheric　carbon　dioxi（1e（CO2）is　an　important　greenhouse　gas　in　the　climate　system　due　to　its

in丘飢edpr・pe丘ies。1tisnecess町t・predictthefuturegl・balw㎜inginducedbytheCO2increaseinthe

atmosphere，but　there　are　large　uncertainties　in　estimating　global　sources　an（i　sinks　de（1uced　ffom

atmospheric　CO2variations　with　time　and　space（1ue　to　a　sparse　monitoring　network．To　better　un（1erstand

theglobalcarboncycle，moreobservationsbasedonlong－temmeasurementshavebeenencouragedunder

the　Global　Atmosphere　Watch（GAW）program　being　implemented　by　the　World　Meteorologica1

0rganization（WMO）．

　　　CO2血xing　ratios　measured　using　a　nondispersive　infrared　analyzer　are　deter血ned　based　on　standard

gases。Thus，aco㎜onst舳dgasscaleisessentialfordevelopingacompatibledatasetofCO2

measurements　collected　from　different　groups　around　the　worl（1．The　W6rl（l　Calibration　Center（WCC）was

established　in　the　WMO／GAW　to　reduce（1ifferences　ofmeasurements　among　the　monitoring　stations　due　to

different　standard　scales．Intemational　romd－robin　experiments　of　CO2standard　gas　cylinders　were　also

initiate（1as　aWMOIGAW　activity　to　improve　the　measurementquality　at　GAWmonitoring　stations．

　　Since　the1980s，many　standard　gases　have　beenusedforlong－te㎜observationprograms　ofatmospheric

and　oceanic　CO2in　the　Japan　Meteorological　Agency（JMA）and　the　Meteorological　Research　Institute

（MRI）。In1986，JMAestablished　a　calibration　system　with　pnmary　standard　gases　to　propagate　the　CO2

scale　to　secondary　and　working　standards　used　for　the　JMA　and　MRI　observation　programs。The　JMA

phm町standards　were　calibratedbased　ontheWMO　scalemaintained　attheWCC　to　comparewith　other

GAWstations　underthe　intemational　standard　sc且le．

　　　A　long　record　of　calibration　data　for　the　stan（1ar（1gases　is　valuable　for　evaluating　the　quality　of　CO2

measurements　in　JMAand　MRI，but　its　h童story　was　not　analyzed　in　detail　before　the　present　report．Thus，

an　aim　of　this　report　is　to　re－evaluate　the　scale　and　stability　of　CO2standard　gases　using　the　data　set　from

the　JMA　calibration　system．In　the　fh！st　part　of　this　report，we　p丘marily　describe　the　CO20bservation

programs　in　JMA　and　MR【and　the　pu甲oses　of　this　study　relating　to　the　standard　gases　in　detail．In　the

second　pa丘，we　present　several　inconsistencies　of　the　JMA　pnmary　standards　based　on　the　calibration

records　of　MRI　stImdard　gas　cyhnders，intemal　comparison　results，and　intemational　round－rob重n

experiments．The　third　part　reports　the　results　from　the　detailed　data　analyses　to　discuss　the　CO2scale　and

its　stability　ofthe　JMA　standards．In　the　foulth　pa丘，we　desc亘be　a　new　database　for　recording　calibration

measurements　from1987to20021the　database　willbe　available　forfurtherdataanalysis　inthe　future．


