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Abstract

GOSAT (Greenhouse gases Observing SATellite) observations ameliorate inversion analysis of greenhouse gas emissions. Meso-
scale atmospheric transport model (AIST-MM, National Institute of Advanced Industrial Science and Technology-Mesoscale
Model) and global-scale transport model (NICAM-TM, Nonhydrostatic ICosahedral Atmospheric Model-Transport Model)
have been coupled for GOSAT data assimilation in order to estimate CO2 emission from mega-city Tokyo. However, forests
in the north and west of Kanto region, of which Tokyo Metropolis is the center, generate significant biogenic CO2 fluxes
and such atmosphere-biosphere gas exchange remains to be properly calculated during the modeling processes. In this study,
we use MODIS products to simulate regional GPP (gross primary production), vegetational and soil respirations based on
BEAMS (Biosphere model integrating Eco-physiological And Mechanistic approaches using Satellite data) algorithms. By
integrating this atmosphere-terrestrial ecosystem carbon balance module to our regional inversion analysis, we aim at more pre-
cise estimation of CO2 emission from Tokyo. Reference https://doi.org/10.1175/1520-0450(1995)034<1439: TTILWA >2.0.CO;2
https://doi.org/10.2151/jmsj.79.11 https://doi.org/10.2151/jmsj.2011-306 https://doi.org/10.1029/2005JG000045 https://doi.org/10.1016/j.rse.20
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l. Introduction lll. Preliminary results

430 |-

In summer, forests west and north of Tokyo Metropolis in the Kanto plain cause significant 2011/4/1/8:00 2011/4/1/10:00 _‘ 2011/4/1/12:00 . 2011/4/1/14:00 - 2011/4/1/16:00
COy fluxes. These land-atmosphere CO> exchanges, however, have yet to be realistically gy =5 A . < |

Koto ; LY

o (o)) 4~ N
1

E a20 F  Kamisu —— . . ,
2. Mito e simulated in the regional transport model AIST-MM (AIST-Mesoscale Model, Kondo et al.,
= 40 Kisai o 2001). With the objective of estimating Tokyo’s CO; emission inventory using a top-down
§ o DOdr”” Wl 512 approach, this study plans to improve regional CO; concentration simulation accuracy by
5 ool R | 1: * 1ntegrating BEAMS (Biosphere model integrating Eco-physiological And Mechanistic
3 ! LA | . approaches using Satellite data, Sasai et al., 2005; 2011) photosynthesis and respiration
G 380 e fe e A A P 20 components to the numerical stmulation
L e — = * 1ntroducing GOSAT (Greenhouse gases Observing SATellite) data to the AIST-MM based
24 .
- T 33 4506 7 86 10112 inverse model
= o =il EEii 2015 a1b i&%ﬁﬂ - » : : .. :
Year =20 =100 020 We expect the updated model to better simulate both seasonal and diurnal CO; variations in
Figure 1. Monthly mean CO: concentrations observed  Figure 2. Diurnal-monthly anomalies of CO> the region, which Imasu and Tanabe 2018 (Fig. 1 and 2) have observed in ground CO: Figure 9. An set of examples of photosynthesis (GPP, gC/m2/hour) diurnal variations at 8:00, 10:00, 12:00, 14:00 and 16:00, April 1st 2014
at five sites in and around Tokyo from 1992 to 2015, concentrations in Koto, Tokyo (35°40'N, 139°49°E), observational concentrations analvsis
showing obvious seasonal CO2 concentration variations  showing lowest CO2 level in summer afternoon and YSIS.
Imasu and Tanabe, 2018 highest at winter night, Imasu and Tanabe, 2018 1400 ! ] l ] [ FIY this study
" FJY observation
| Y lati 1200 [ AR - FIY AIST-MM - - - -
. olmMmuiations KWG this study
2011 total GPP 1000} | KWG cbservation
. O A, ™ £ ) E YMS this study
Land Cover Map 2011 FPAR_500m 2011/01/01 Temperature 2011/04/01/1 - PN o : 2  g00 R . 4  YMS observation e
off AR Tl & T4 T Y £ N ?g S ' B YMS AIST-MM = = - -
9 600 |- AR .
8: . .
(&)
2 = 6 8 10 12 Month

Figure 11. Simulated GPP by BEAMS-GPP (—), simulated GPP by pre-optimized
AIST-MM (- -) and GPP data from three observational sites in Japan over 2011
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Figure 3. JASMES Photosynthetically Active Figure 4. MODIS Land Cover Type Figure 5. MODIS Faction of absorbed PAR (FPAR, Figure 6. GPV-JMA (Grid Point Values-Meso Scale
Radiation (PAR, Frouin et al., 2007) (MCD12Q1, Fried! et al., 2010) MCD15A3H, Myneni et al., 2015) Model) ground temperature
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