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CO, Data assimilation using and NICAM-TM
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Objective : Developing CO, Data assimilation system for assessing urban CO, emissions




Observational data

[Monitoring by local government] {ground based, continuous: hourly)
Center for Environmental Science in Saitama (WDCGG) : 2000~
Tokyo Metropolitan Res. Inst. for Environmental Protection =*+*= 2000~
Ibaraki prefectural government ==+ 2000(2004)~
Kanagawa prefecture, Chiba prefecture * = =?

[CONTRAIL] {Vertical profiles, upper tropospheric concentration)
Data provided by Dr. Machida (NIES), Dr. Matsueda and Sawa (MRI/JMA)
»<Vertical profiles around Narita airport (Chiba pref.)

(Machida et al., doi:10.1175/2008JTECHA1082.1, 2008)

[GOSAT] {SWIR:XCO,, TIR: upper tropospheric concentrations)
Targeting mode observations conducted GOSAT science team
1 path/6days, simultaneous16(14) points over the Kanto plain

2 modes (validation point mode, mesh mode)
2010.11~present



Location of ground observation sites (ground, sonde, airplane)
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Transport model (forward calculation, inverse analysis)

[NICAM-TM] {Global scale model based on GCM)
* Originally developed by Dr. Niwa (AORI/Univ. Tokyo, present affil. MRI/JMA)
(Niwa, Y., et al., J. Meteo. Soc. Jpn., 89, 255-, 2011)

*Nudging of meteorological data: NCEP

*Fossil fuel emission, Surface flux based on a biosphere mode (CASA)
Biomass burning (GFED3),
Ocean uptake (Takahashi, 2008)

[AIST-MM] {Regional scale model)
* Originally developed by Dr. Kondo (AIST)
(Kondo, H., J. Meteo. Soc. Jpn. 68, 419—, 1990,
Kannari, A. et al., Atmos. Env., 41, 3428-, 2007)

Nudging of meteorological data: GPV-MSM (forcast)
- Anthropogenic emissions (Kannari, 2000) , uptake by biosphere

»<Inversion analysis: Synthesis inversion




Down scaling of transport calculation model Horizontal resolution=2km (Max. 1km)
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Seasonal variation of CO, diurnal cycle at the surface
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Changes 1n COZ concentrations detected after the Tohoku-Pacific Ocean Earthquake
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Comparison between observation and model calculation
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XCOZ observed by GOSAT TANSO-FTS (SWIR) over the Kanto Plain
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Mothly mean CO, surface concentration
calculated by AIST-MM for 2011.3

CO, Emission inventory data Momthly mesn  (2031.3)

DATACOZ EMBEION DATE(IST) 12 30Z0L NOY2010
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GOSAT-SWIR - XCO, GOSAT-SWIR-XCO, as a function

2010.11~2013.3 of distance of obs. point from the center
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Relationship between XCO, and wind direction/speed
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Relationship between XCO, and wind direction/speed




Retrieved , Ratio (Band 1)
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Reflectance

Reflectance

Reflectance of urban materials (ASTER spectral library)
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Land cover type

Reflectance (SWIR)
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Reflectance of urban materials (ASTER spectral library)

Reflectance (Band 2)
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Research Institute for Environmental Management Technology

Z:=5500m (500hPa), 35 layers

Domain:120km~600km

Resolution:1km~ 10km

Dry model

Nudging with GPV/MSM
(dx=7.5’, dy=5": for outer domain
GPV data are used every 3 hours)
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AIST

EMTech

Research Institute for Environmental Management Technology

Basic equations (AIST-MM)
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AIST EMTech

Research Institute for Environmental Management Technology

Anthropogenic CO, source:
EAGrid 2000 (Kannari et al., 2007)

Natural source and sink

NEP: Net ecosystem production
GPP: Gross primary production
R: Respiration

I: Solar insolation~ APAR

(Kondo et al., 2001)
NEP = 1 b[[—R O=2.5
_|_
o R,=0.102
R=RQ 1

Table 2. a, b and Gs of various plant species

Gs a b
No. plant species mms? T sm®x10* mgCO, I X107
1 ever green broad leaf shrub 9.4 6.80 0.79
2 ever green conifers 20.6 6.80 1.71
— B_::‘dﬂhl. Mized, Broadies! shrub 3 decidous conifers 11.4 6.80 0.95
o ey oM 4 decidous broad leaf tree 207 6.80 1.72
e one 5  ever green broad leaf tree 12.1 6.80 1.01
6  mixed forest 13.8 6.80 1.15
H H H H 7  temperate grass land 23.0 6.80 1.92
Vegetation map of Japan (Bio diversity 8 bog 50 680 0.42
9  arable cropland 325 6.80 2.70
center of Japan (2000) 10 _ric 251 630 208

narionaL insTiTute of ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)
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Basic calculations for synthesis inversion
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Example of a Jacobean matrix used for synthesis inversion analysis

-case for 2011.3
-only surf. data were used
-all hourly data were used

-assumed that there 1s one
observation site in each
block area

»observational error is infinite
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Sarariaaty Gorw/wes)

Example of horizontal resolution functions
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CO, conarteation (ppre)

Result from synthesis inversion analysis using AIST-MM
(monthly average for 2011.3; only surface data were used)
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CO, transport simulation & inversion analysis
R. Imasu, Y. Arai (Univ.Tokyo), H. Kondo (AIST), and Y. Niwa (MRI/JIMA)

SEVENTH FRAMEWORK D
PROGRAMME

Global = Regional (urban area)
AISTEMM

Max. resolution = 1km x 1km

NICAM-TM

By Y. Niwa
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Ground-based

1n situ measurements

Tohoku-Pacific

Changes

in emission strength

CEOS Atmospheric Composition Constellation Meeting (ACC-9), 18-19 April 2013, Darmstadt



