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BMKG’s continuous monitoring stations
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BMKG’s (planned) greenhouse gas flask sampling network

 most recent plans: tall tower network for GHG monitoring on Sumatra  
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WMO’s Integrated Global GHG Information System (IG3IS)
IG3IS supports …
 national stakeholders and national inventory 

preparation
 mitigation efforts of cities and other non-state 

actors
 Paris Agreement’s global stocktake
 the detection, quantification, and mitigation 

opportunities of anthropogenic methane emissions

see the IG3IS webpage
https://ig3is.wmo.int/en
and the IG3IS implementation plan
https://library.wmo.int/doc_num.php?explnum_id=10034 
for more information
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WMO’s Integrated Global GHG Information System (IG3IS)
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IG3IS “pioneer study”

Aim: support of national bottom-up inventory reporting by using atmospheric observations, transport 
simulations and inverse methods to derive national total emissions and compare those to NIR reported values.

Inverse methods
Bayesian inverse modelling: CH4, N2O
Tracer ratio method: synthetic gases

A priori emissionsObservations Transport

A posteriori emissions
(top-down)
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IG3IS “pioneer study”

http://www.dronestar.am/
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Simulated Footprints and Concentration Timeseries
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Swiss Methane Emissions (2013 – 2019)

NIR (w/o 2019): 198 ± 36 Gg yr-1, ±18 %
A posteriori: 202 ± 31 Gg yr-1, ±15 %

 National total very similar and well established by inversion
 Spatial distribution less well constrained by current network
 East/west shift in emission distribution (potentially boundary effect)

A priori inventory [Hiller et al., 2014] A posteriori difference

95 % CI

202 +/- 31 Gg/yr
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Swiss Methane Emissions (2013 – 2019)

Seasonal variabilityTemporal evolution

Spring maximum & winter minimum
Seasonal amplitude: ±20 %

Based on 8 sensitivity inversions per year
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Global methane simulations – importance of biomass burning

simulation and
visualization by Empa
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Biomass burning related services
other resources:
e.g. Copernicus Atmospheric Monitoring Service
https://atmosphere.copernicus.eu/global-forecast-plots

BMKG news article released in 
2019 on WMO webpage
https://public.wmo.int/en/media/n
ews-from-members/provision-of-
critical-weather-information-
services-prevent-and-curb-
drought
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Challenges when addressing CO2 – role of biosphere

Simulation: Yu Liu & Nicolas Gruber (ETH Zurich)
Animation: Dominik Brunner (Empa)

Anthropogenic CO2: EDGAR v4.2 (JRC)
Biospheric CO2: VPRM (MPI Jena)
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Conclusions

 the availability of continuous good-quality atmospheric composition measurements in 
Indonesia is important and is a key prerequisite for related climate services

observational data need to be combined with atmospheric transport models and 
socioeconomic data (anthropogenic emissions) and information on natural fluxes

 collaboration with existing modelling frameworks and/or use of available products is 
recommended

 reach out for support from the IG3IS office at WMO and its IG3IS Steering Committee

Thank you for your attention !
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