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Problems

People of Death Number of the people of death cause by air

pollution become 4.20million over the world which is 3 times more
than death people of traffic accident reb 2017Heaith Effects mstitute (HE 1) report, WHO report 2014

Premature deaths from exposure to particulate matter and ozone
Projected number of deaths caused by outdoor air poliution per year per million people

2500 ~ W 2060, higher estimate
@ 2060, lower estimate
2000 * 2010
1500
1000
-
°
500 A * e
i E m
> -
o M M I B | | B &

Russia China India Japan EU Korea USA Canada South Brazil
Africa

Source: OECD (2016), The Economic Consequences of Air Pollution




Our final target is Air Quality Weather Forecast
with HHIMAWARI 10-11, or 12-13
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SDG action plan in Japan

‘Clean Air Index’ for
St es it an el ... 1/740Japanese local cities
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Health-tourism
Air quality and Health

Health tourism - - - Health - undise - sick people, also from the elderly, adults to
children all the people, Based on scientific evidence Evidence Based Health (EBH)
philosophy, Contribute to promotion, maintenance, recovery, disease prevention

(From Japan Health Tourism Promotion Organization HP)

" H:'lﬂt’\”‘\ 7_
(FOFrILR R HE) (KRR A FFH)

Visitors from

outside of Japan

HBEREY—U L
(FBR)




‘Clean Air MAP’ for all municipalities in Japan

. Domain 1 (40km res.) Domain 2 (20km res.)
Using WRF'CMAQ(N_C_/“*_B‘/EPA) for East Asia for Japan (ex. Okinawa)
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e Anthropogenic emission (SO,, NO,, PM, VOC, CO, NH;): from MIX Asian
emission inventory (based on 2010 data with annual correction for each
country to estimate the emissions in 2015)

* Boundary conditions of air quality are taken from MOZART4 global model

e Plant emission (VOC): from MEGAN simulation
(Plant Functional Type definition from MODIS database)

* Nudging NCEP FNL reanalysis data for T, u, v, q
(Resolutions: 1 deg in horizontal, 6 hours in temporal)



‘Clean Air Map’ for all municipalities in Japan

Clean Air Index (temporary definition, still under consideration) f Os mixing ratio > 60 ppbv
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1 ( - (Mixing Ratio); N f |(Mixing Ratio);—(Clean Air Standard); |> SPM, O;)
i i=1

N, + N, (Clean Air Standard); N,=0

(Environmental Limit);
=1

Else
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(day-mean) N,=1(O;)

(then O; becomes a ‘clean air
>0, 40 ppbv material’ which is needed for
NO, 60 ppbv cleaning air, and the ‘clean air
o 10 o standard’ of O is set to be 30

ppbv)
SPM 100 pg/m3
O, 60 ppbv

(From Japanese Ministry of the Environment)
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Properties for specific days
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04/05/2016 (urban air pollution)
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04/10/2016 (cross-border effects)
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Properties for specific days

04/25/2016 (volcanic effects)
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We have been trying= - -

gggg GMAP-Asia Passed JAXA mission Definition Review

Jan APOLLO air pollution mission

2011
Selected as top 2 candidate for ISS large class mission by JAXA
Earth observation commission

2853 UVSCOPE Selected as top 2 candidate for ISS middle class
mission by JAXA Earth observation commission

Air quality observation mission was selected TOP3 satellite mission from
2017 “remote sensing task force”

Current: Concept study of micro-satellite for NO2 hot spot with 1x1 horizontal
resolution
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2019
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Concept study finished

(CEOS AC-VC 15 Poster)

UV/VIS Imaging spectrometer
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Micro satellite size

Fujinawa et al
Concept of small satellite UV/visible imaging

spectrometer optimized for tropospheric NO2
measurements in air quality monitoring

+ Acta Astronautica 160 - May 2019
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https://www.researchgate.net/journal/0094-5765_Acta_Astronautica
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Radiative transfer calculation
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* 2-D CMOS array sensor

Field
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Fig. (left) Vertical profiles of NO, and the other gases used in SCIATRAN and (right) the
geometry of simulated satellite instrument

Atmospheric profile: Monthly mean of CHASER model for the tropospheric profile. Beijing as high
polluted area, Hokkaido as clean area at January in 2010 with largest amounts of NO, in boundary layer.
Reasonable sensitivity for 2D CMOS array sensor (provided from Kuze-san/JAXA)

Altitudes of satellite are at 300 km and 600 km

Lambertian surfaces with constant albedo of 0.05 and 0.1.

Nadir viewing geometry

Simulated backscattered radiance intensity between 401 nm and 500 nm with a step of 0.01 nm.
Annually mean of SOCRATES model results were interpolated from tropopause to 100 km.



Error estimation for uvSCOPE measurements

® 425-497 nm, 0.05 A 425-497 nm, 0.1
® 425-450 nm, 0.05 A 425-450 nm, 0.1 The measurement errors of slant

® 405-465 nm, 0.05 A 405-465nm, 0.1 column densities ()f N02

calculated

(a) in Beijing at 300 km of
satellite altitude,

(b) in Beijing at 600 km of
satellite altitude,

(¢) in Hokkaido at 300 km of
satellite altitude and,

L — — " (d) in Hokkaido at 600 km of

107 i M okkaido, 600 km) satellite altitude
(C) (d) Hokkaidg, 600ty .
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The differences of colors and
symbols indicate the differences
of fitting window and surface
albedo, respectively. The solid
symbols indicate the SNRs
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Table 4: Summary of specifications for existing/future satellite instruments observing NOg2 within the UV /vis range and comparison with the

proposed specification used in this study.

Instrument (Platform) Footprint Satellite Spectral Spectral Uncertainty'
altitude coverage resolution

Lisis ) o ) s jlac can=2)

This study 1x1 300 425-497 0.35 0.14 (0.19) x 101% @

GOME (ERS-2) 40 x 320 800 240-790 0.2-0.4 0.2-0.4 x 1015 ®

SCIAMACHY (ENVISAT) 30 x 60 800 214-812 0.2-0.5 1.4 x 10'5 ¢

OMI (Aura) 13 x 24 705 270-500 0.45-1.0 0.67 x 105 @

GOME-2 (Metop-A,B,C) 40 x 80 817 240-790 0.2-0.4 0.45 x 105 ¢

TROPOMI (Sentinel-5P) 3.5 x 7 824 270-495 0.25-0.55 0.7 x 10*° 1

Spectrolite 1km?Y 600 320-495 <0.5 <3 x 10 A

tRandom errors of total slant columns.

“Uncertainties of total (tropospheric) NOz SCDs estimated in this study.

Richter and Burrows |7]. Boersma et al. [A7] reported 0.55 x 10'® molec. cm ™2,

“Richter et al. [55].
“Boersma et al. [f4].

“Valks et al. [65]. Richter et al. [55] also reported 1.2 x 10'® molec cm ™2 but using 425-497 nm instead of 425-450 nm.

’van Geffen et al. [66]
90n across track. IFOV = 0.1°.
"de Goeij et al. [22].
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Basic Plan
for Space Policy
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25 Jan. 2014
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Established by

Strategic Headquarters for Space Policy
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Thank you so much for your attention!



