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Figus 2 Insirston of TanSat Constetaton snd s bt

2.3 Constellation design

Two satelles per lunch
Total. 4 sateltes.

Moming and Aiemoon constelation
Attude, 608 85km

Revisitng time ;3 days
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[2. The next generation of TanSat
2.1 Dotailed instrumental requirements
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[3. Integrated space-air-ground carbon monitoring system
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Set up a multi-scale and multi
dimensional integrated carbon
omission monitoring method.
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[4. Future Plan

2018-2021

Develop e nes genrasn TS crsatatin:ahiovs N esoktonand arger

the key regons,
2 River Delta region; carry out collaborative obsérvation, develop data
processing technoiogy and accounting methods
2022.2030
Develop follow-up consteliston: optimize technology system: estabish glosel
and sik);

xpand the systam to global users.




TanSat

Global CO2 observation and monitoring

| Payload: integrated design, including two scientific instruments

CO2 Sounder

3bands: 0.758-0.778 ym 1594 - 1.624 ym  2.042-2.082 ym
Spectral resolution: < 0.044/0.081/0.103 nm @ 3 bands respectively
SNR: > 360/250/180 @ 3 bands respectively

Space resolution: 2kmx1km

Swath: 20km

Cloud and Aerosol Polarimetry Imager:
5 bands: 0.38/0.67/0.87/1.375/1.64 ym

Polarization measurement: 0 °& 60°& 120° @ 0.67/1.64 ym
Space resolution: 500m

Swath: 400km

Observation mode:

Nadir mode: High resolution observation over the land

Sun-glint model: High SNR observation over the sea

Target mode: Observation to specific surface targets, such as ground-based validation sites
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Nadir mode Sun-glint mode Target mode



Chinese Carbon Dioxide Observation Satellite - TanSat
Atmospheric Carbon Dioxide Concentration - XCO2 over land (April 2017)
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Atmospheric Carbon Dioxide Concentration - X002 over land (April 2017)
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GHGs missions: Big family

EU 16

SCIAMACHY 2002 772km 8211kg 1000km 32X 215 km?
OSAT (FTS) Japan 2009 666km 1750kg <4 N/A (640km) ®10.5km
0CO-2 u.S. 2014 705km 449kg 1 10.6 km 1.29X2.25 km?
TanSat China 2016 700km 650kg 1~4 20km 1 X2 km?
FY-3D (FTS) China 2017 836.4km N/A 1~4 >100km @lkm
GF-5 (SHS) China 2017 708km 125kg 1~4 N/A (800km) ©10.5km
GOSAT-2 Japan 2018 613km 2000kg 1 N/A (632km) ©9.7km
0CO-3 u.sS. - 394km 450kg 1 16km ~4km?
Microcarb French 2020 650km 170kg 1 13.5km 2 X2 km?
MERLIN EU 2021 410kg 8ppb @100m
GEOCARB u.s. 2022 35400km 138kg >2.7 — 3X6km?2

And more ...




We are going to improve

Target

» More gas species

» Accurate and precision
Repeat and coverage

> N lobal Footprint
ear global coverage 100km?
> Fast repeat cycle Ep—
Footprint and spatial resolution m
4km?2

» Reduce cloud contamination
> Investigate the hotspot 1km?
Cost and time

> Reduce the cost of development and build

> constellation

Clear-sky
13%
27%
23%
35%




Mission overview

TanSat-2 mission is initiated by
* Shanghai Advanced Research Institute, CAS

* Innovation Research Institute of Micro-Satellite, CAS
* ShanghaiTech University

. 2022-2032
Before 2018 .« Constellation design | * Global carbon flux

- Learning from TanSat | .

Data system |+ Scientific research
« Requirement

Y e e T Global userextensioni

Further application




An extended monitoring platform for better

understanding carbon budget and human emissions
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Three instruments will onboard TanSat-2

¥y | / P £\ Springer For GHGs, pollution and aerosols
> Yan etal., 2018



Instrument 1;: GhGs

Specifications TanSat New constellation
Bands c 0,-A c 0,-A
 CO, Weak CO,Weak
 CO, Strong  CO, Strong
« CH4&CO
Bands/width/resoluti |« 760/20/0.047 «  760/20/0.04
on (nm) *  1610/30/0.12 *  1610/30/0.08
* 2060/40/0.16 * 2060/40/0.10
e 2300/50/0.11
SNR 360/250/180 350/300/200/200
Radiometric <5% <4%
calibration
Footprint 2 X2km <2 X2km
Swath 20km >100km
Weight 220kg <100kg
mode Nadir/ glint /target/calibration




Instrument 2: Pollutions

Bands

Hartley: 260nm
Huggins: 340nm
Chappuis: 600 nm
220nm~400nm
350nm

290nm~500nm
<0.5nm
2kmx2km
>600km
>600
<30kg

Resolution

Detailed characteristics

Spectral Number of Spectral
ranges channels resolution
270-495 nm 1200 0.55 nm
710-775nm 600 055 nm
2305-2385nm 800 025 nm

SNR@ expected input
radiance

1000
500
100

» Design parameters:

» spectral range: 320 — 495 nm

» spectral resolution: 0.5 nm

» spatial resolution: 0.1° (~1x1km?)
» field of view: 60° (full angle)




Instrument 3: CAPI2

Before CAPI After CAPI Error reduction
o gro . (a) (b) (c]
Specifications _

0.8 0.8

Bands 0.38um. 0.67um. 0.87pm, = g o
1.375um, 1.64um Eg Eg
Polarization 0.67pum. 0.87pum. 1.64pm o o
0°. 60°, 120° o
>600km r g
<0.5km - g
Radiometric <5% — ) —
calibration | | | )
Polarization <2% The Aerosol information content
calibration & Optimal aerosol model

>500

<30kg Liu et al., 2018, Chen et al., 2018




Flight orbit micross

O Two orbits, 2 or 3 Satellites each
» Sun-synchronous orbit
» 590 - 610 km
» Morning 10:45
» Afternoon 13:30
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Orbit optimizing (3 satellites) microsat

Repeat 10 days Repeat 13 days Repeat 17 days




Chinese Carbon Dioxide Observation Satellite - TanSat
Atmospheric Carbon Dioxide Concentration - ><CO2 over land (April 2017)
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Instrument 1: GhGs

Large-aperture Spatial Heterodyne
Interference Spectrum (LASHIS)

A pair of parallel grating is introduced on the
basis of LASIS. There is no slit in the system,
which is equivalent to adding heterodyne lateral
shearing interferometer in the common camera
system. The detector acquires 2D images that

superimpose the target interference information.
The spectral information is restored by Fourier
transform.

Mirror Interferometer

Grating 1
Collimating

~

Scene

Grating 2 irror 1
a

Beamsplitter
Collecting
lens

Detector



