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[ Introduction

As one of the major causes to the greenhouse effect, methane has been underrated for its power to
change the climate. Climate researchers point out that methane is actually 80 times more powerful
than CO; on a mass basis in the first 20 years after release. CH4 sources can be divided into
anthropogenic and natural ones, while wetlands contribute to roughly one third of total emission
(World Meteorological Organization, 2017). This research is aimed to validate and improve a bio-
geophysical model for estimation of methane emission. Both satellite data and in situ measurement
data would be gathered and analyzed, so that the reliability of estimation model would be verified

and further contribute to improve the current version.
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wetland ecosystems in West Siberia. Figure 1. Targeted vegetation types in study area

A model that reflects the mechanism of methane production in anaerobic soil is adopted. This
algorithm was originally developed by Dr. Sudesuriguge from Institute of Industrial Science (IIS),
U-Tokyo, and based on the extrapolation of in situ measurement data and satellite data. In the
original model, temperature (LST) and vegetation index (NDVI) were used as variance to estimate
methane emission, because these 2 factors strongly correlate with microbial process to produce
methane and its transport. The estimation result in relatively lower resolution that describes
methane emission strength in West Siberia is supposed to be compared to satellite measurement
data from GOSAT, and get validated. In the meantime, in situ measurement data are also necessary
for model validation because it directly tells the real value of emission condition. In this research,
two key sites in West Siberian plain are chosen for regional scale validation. Methane fluxes were
measured in representative mire landscapes and in situ data were provided by a group of Prof.
Alexei Naumov of the Institute of Soil Science and Agrochemistry. By scientific amalgamation of

measured data and estimation result, model reliability can be strongly supported and validated.

III Result and Discussion
The emission was calculated based on MODIS products from 2001 to 2018. The estimated emission

maps show reasonable distribution reflecting seasonal and geographical variation. The total



emission fluctuates with time, and the peak usually happens around July. By comparing emission
from consecutive years, it is observed that methane starts to emit earlier and the period is also
prolonged by years, which indicates the possible increase of methane emission in the future.
Different vegetation types present different characteristics in terms of emission. Despite areas of
permanent wetlands is exceptionally small compared with the other four, its emission strengths
from all three models are almost the same with the other four, whose areas and total emissions are
almost 8 times larger. Meanwhile, West Siberia are observed to have much larger anthropogenic
methane emissions based on EDGAR than estimated results, while in most other areas, conditions
are opposite, indicating the parameters for permanent wetlands should be reconsidered.

XCH4 of GOSAT products from April 2009 to December 2018 are analyzed to describe the
relationship between emission and concentration of CH4. Almost a 4% increase in CHgy
concentration can be observed from 2009 to 2018. XCHjy value also varies periodically, but unlike
the estimated emissions whose peaks are mostly observed in July, peaks of XCH4 usually occur in
November or December. The periodic change of XCHy is persuading evidence to manifest that
emission may also vary periodically, which also supports its correlation to NDVI and temperature’
periodic change. Also from XCH4 by different vegetation types, a high concentration in permanent

wetlands is observed, indicating the underestimation of emission in this region.
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Figure 2. Time series of CH4 emissions from three models and XCH4 from 2009 to 2018
As for the comparison with in situ data, both of the estimated results based on NDVI and LST
models are very closed to the measurement, and the difference is around 50%. Considering the
uniqueness of permanent wetlands, adjusted estimation equation tuned from in situ data are applied
to permanent wetlands, and improvements are observed. Emission strength increased to a similar

level to mixed forests, and emissions in west Siberia are emphasized at a reasonable level.
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Figure 3. Monthly emission map in July created by new NDVI model
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