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Opportunities and Challenges for Development of Atmospheric
Environmental Optics Monitoring Technique Under "Double Carbon" Goal

Liu Wengqing
Anhui Institute of Optics and Fine Mechanics, Hefei Institutes of Physical Science, Chinese Academy of Sciences,
Hefei, Anhuwi 230031, China

Abstract Air pollution not only affects climate change, but also seriously threatens human life and health. In the
background of “double carbon”, greenhouse gas emission reduction and air pollution control have significant
synergy, and they have the same roots and both involve changes in atmospheric composition. The solution of
atmospheric environmental problems depends on the development of environmental monitoring technology.
Spectroscopy monitoring technology has obvious advantages in the field of atmospheric stereoscopic monitoring and
has become the leading direction of the development of environmental monitoring technology based on its strong
scalability, non-contact, high sensitivity, and wide detection targets. At present, a series of mature atmospheric
optical monitoring technologies, such as differential optical absorption spectroscopy, lidar technique, cavity ring-
down spectroscopy, Fourier transform infrared spectroscopy, tunable diode laser absorption spectroscopy, and laser
induced fluorescence technology by gas expansion, have been developed based on satellite, ground-based, and mobile
platforms. In addition, the atmospheric environmental space-air-ground integrated stereoscopic monitoring
technology based on multiple platforms has played an important role in pollution and carbon reduction. Promoting
the localization of monitoring equipment and the monitoring technology to stereoscopic, automated, and intelligent
applications through interdisciplinary integration has become the main development direction of atmospheric
environmental optics in the future.

Key words spectroscopy; stereoscopic monitoring; pollution and carbon reduction; space-air-ground integration

Wi B 2022-01-29; 1€E B . 2022-02-10; RAHH: 2022-02-16
EeWmB. X ARBFRSKS RS (UI9A2044)  Jr[E T FE B % ) 390 H (2020000019)
BIEESE . "wqliu@aiofm. ac. cn

0600001-1



HEXE - 8GR

E 2% F6H/2022 F£3 B/RFFR

1 5l =

BTG YL R AR A TR AR R I B B
ROCHERIE . A MA T ANZE A B H Bk R 32 2
B AT AR R AR Ak T bt 1 43 0 A8 A B 8, N2 R
LW Bl DL K AR 2o B X RSB 43 5 W i K A A
EAH T E . ARWEGFAES KRN 2% Y]
. DA SRR AR W RIS G L RE WL EE TR
BRI NI ; 2) KA AE AL, ¥ K b ER 4
S AL S S A 7 A A GBS R B KRR 4. BT RLL R
SR AL B LT K W R AR A A 2o R Ny B R AR
PR AR e % 22052 ) 25 I AE RN AOHE () 1 AL . e ik e A
b U K S e L i T R R R 2 i B R R
AL AR AS . MR AR BER 2B AN . &R
JE RS R A R R R B IR AGE R LA
I F fiff e AR ) B8 5 X 3 B G BK L 17 L 22 B 58 X
AlG U BAR S A S R R R R,

2013 4F LK, 30 R M 4k A% A T R SI5 B B iR
F1 8RR i R AR TR =417 shit k), KR
PREE o B s, o, ERLEORLY (PM, ) L &
AR (SO, FE E ALY (NO ) i HER 3 KiE R
B (B PM, o Wk R A AR I TR D
AL . — TR IR, BEE
PM, 5 ¥ BE T B 3T 4F ok RO MR BE AR B 5t
LA AR T PM,, 5 19 52 ) 8 ) 9 358 o 0N 1 fgkt
RS KIS Y. TP PM,, F1 O, 19 Bl IR 2 i
B AT E B, 2020 AEFREEE T
e 35 W Al v RD COBURR ™) E A SRR 48 S0 R S

Provide decision support >

NS A AR B B IR PML 5 5 O, 35 Jeih B P R]
DA K H L5 AR LTS de Wih B R

U5 6 e R T JE% SR R R 1) ) D R R A TR
7 B e R ) 0 B R TS e il R
BORPEW TR APk, Beoh, 255 30 E H T 7E /)
15 Yy DXCH 0 A1 AN 249 29 | 23 8] 1% B 51 95 A0 — 0K AR
225 A R AT Y BUIR I RE IR 45 44 52 2% 55 1% 8 IR HE A
B HE T AR AR S A% Gt 1 b THT DR <P 45 M 00 e R
CLZE e RS- . Lin S5 4 1, R {2 5 58 1 A7
TE W 9 05 G W e s i 26 A SR SO S T
A I A AR R T e Wy 4 A i i DU A s HE
14 ST RRAR T RE A e Al o PR R R RRURR 85 ST
RFEMEA . B H AT EC 2l T8 5000
R A E A T B 4 DR R 2
A 0 PR LK S It O 2 B R A R B
DX, AR IR T 5 52 B 4 B 1 I DU 5 W]k L BAT 0 R L B
BERTC AL R AR B A A 2 2 I T BEA AL I
Fisf ) 3 B 531K W ) A Al AR X A v

T BAT — P L — HOR BB L R UR R
DA 22 B SR O [ B e - 5 A 36 2% A Y Bk
S, L B M e DR E U T R e e AT M
N0 5y B 1 BT AR A R R AT VR BE (s R T
A M S 5 AL 2R R 2 T L L Sl o 1 e R
Aot 2 AR SF 23 A1 (E 0 32 R 5 T R 3 R A B

ati o (E ) 5% 2 R, WL I (] 32 BR . P L e

RG22 RV E S B 2 A
B2 UNR IS ¥ Rl & N AT DN W B L SN Y
45 Fh 5 oK, WL 1

Field
! experiment

Airborne & spaceborne
observation

Observation

—’[ Pollution monitoring

sites
AW "4
Process Master the pollution condition
research and inherent properties

City and regional simulation

—>[ Pollution forecast }

b

> Improve life quality

K1 RRHEZFESAEEEME ARG LI

Fig. 1 Multi-platform multi-dimensional monitoring system of atmospheric environment and its functions
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