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Human activities

Natural

fR51 B X FHEE51588 (Radiative Forcing)

Long-lived Methane Fiz
greenhouse <
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Short-lived gases that create
ozone or create or destroy
other greenhouse gases

Aerosols (solid or liquid particles) <%/

Changes in clouds due to aerosols

Change in albedo* due to land use

Change in energy from the sun

Net total due to human activities
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Radiative Forcing Caused by Human Activities Since 1750
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SERIZE#EE (Global Warming Potential )
i = SRR 55 R IE R
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Carbon dioxide Variable
Methane CH, 11.8 28 27.9
Nitrous oxide N,O 109 265 273
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Atmospheric Carbon dioxide (CO5) and Oxygen (05)
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2019FEFREAKSCO,F19(H 411.41£0.2 ppm (FEBESF 2R, 2020)
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Atmospheric methane (CHy)
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November 2021: 1909.3 ppb IPCC, 2021
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(a) Atmospheric Nitrous Oxide (N,0)
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RSk A (Absorption Spectroscopy)
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Where
I/lo— transmitted light intensityi& Jt %

a — absorptionfl Y & (function of temperature, pressure)

n —number density of molecules™ S {&%% £ (concentration)

| — path length . F%




RIS A (Absorption Spectroscopy)

o tL/R-ZIH%FER ( Beer Lambert Law )
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T N Near Infrared NIR. LA mid-infrared MIR

Wavenumber 2500 cm 4000 cm™ 400 cm? 20 cm
Wavelength 800nm 2500 nm 25 um 500 pm

Molecular vibrations

Radio

103 102 10* 1 102 10° 10¢ 10°

Fox G. The brewing industry and the opportunities for real-time quality analysis using infrared spectroscopy[J]. Applied Sciences, 2020, 10(2): 616.




CO2. H20FIEESFINCHa, N20/IMIE S 1%ER

Wavenumber 2500 cm? 4000 cm? 400 cm? 20cm™
Wavelength 800 nm 2500 nm 25 um 500 pm

Radio

10 102 10* 1 10? 10° 10* 10°

BT g R R B AT A S AR AN LI-7810. LI-7815. LI-78204L NS AR5 #r4X

o CO2:4.26um=4260nm (b7 T-H L 4FMIR) ¢ CH4: 1651nm (AL T-ITZLANIR)
e H20:2.59um=2590nm (f7 T-H44FMIR) ¢ CO2:1610nm (AL TITZL5INIR)
e N20:2121nm (FLTFIEZTAMNIR)
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Optical Feedback Cavity Enhanced Absorption Spectroscopy
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3¥i& (A Standing Wave) 3%
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LI-7810(CH,/CO,/H,0)/LI-7815(CO,/H,0)

FE Iz iR — B 18 5 R 56 Ik UL 6 18 (Optical
Feedback CaV|ty Enhanced Absorption
Apectroscopy, OF-CEAS)
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LI-CORSFTRESHAMNEIERREH
____ usio  u7sis  u7e0

SRR CH, / CO, / H,0 CO, / H,0

BESI CH, Co,
RSB 0-100 ppm 0-10000 ppm
fEE (10 5 s F15) 0.25 ppb @ 2 ppm 0.04 ppm @ 400 ppm
24h E#% < 1 ppb < 0.2 ppm
o NZB (B T10-Teo <2s <2s
FE(FREIETT) 22 W @ 25 °C 22 W @ 25 °C
TERE -25 ~ 45 °C -25 ~ 45 °C
BE(EEEI) 10.5 kg 10.5 kg

— T HREIARINEZRE M https://www.ecotek.com.cn

N,O / H,0

N,O

0-100ppm

0.2 ppb @ 330 ppb
<1 ppb

<2s

22W @ 25 °C

-25 ~ 45 °C

10.5 kg
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LI-7810 Long-Term Outdoor CH4 Stability
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LI-7815 Long-Term Outdoor CO; Stability
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CHs (ppb)

aens (PPb)
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LI-7815 24-Hour CO: Precision with Allan Deviation Plot

LI-7810 7-Day CHa4 Precision with Allan Deviation Plot
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Atmospheric CO, at Mauna Loa Observatory
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NOAA Global Monitoring Laboratory
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LI-CORIRES A&

B3 ICOSHRAEF

N Atmosphere
Pass Thematic
Pass Centre

Pros O 2020&6)@, LI-7810FALI-78155&iZ EX
SRINRF(COS)ImETE
WIRSEHZE. REHATIEE15TT
ERIERE, FEEE: i%é?éiﬂﬂ%%’é'rét
: TRa. RH/RKENEESKE. EEHU
(253

I:I

CHy
Spec ATC unit Status
Field CMR (average on min sd) - 0.14 ppb
Minute CMR (1) <1 0.06 pph
Hourly CMR (1) <05 0.06 ppb
Minute CMR MaxDrift (peak to peak) [ <2 0.30 pphb P:
Hourly CMR MaxDrift (peak to peak) | <1.5 0.17 pph P
LTR-1 (17, 10 min avr raw data) | <0.5 0.32 pph Pass
LTR-1 MaxDrift (peak to peak) <2 0.95 pph Pas
LTR-2 (17, 10 min avr raw data) | <0.5 0.26 pph Pass
LTR-2 MaxDrift (peak to peak) <2 0.82 pph Pas
LTR-3 (17, 10 min avr raw data) | <0.5 0.09 ppb
LTR-3 MaxDrift (peak to peak) <2 0.28 pph |
LTR-4 (17, 10 min avr raw data) | <0.5 0.11 ppb Pass
LTR-4 MaxDrift (peak to peak) <2 0.32 pph P
STR (1o, 9 min avr raw data) - 0.02 pphb -
Atm. pressure sensitivity - NS ppb/hPa
Temperature sensitivity - NS pph/°C -
Max res from fit in cal range - 0.1 ppb -
Max res from fit in extended range - 0.22 ppb -
Max res from fit in extended range 2 - 0.009 g
Calibration drift trend - =57 ppb/month -
Water vapor corr: max bias ATC - 0.08 ppb -
Water vapor corr: max bias Factory - 1.32 pphb -
Water vapor correction 11 - =9.196e-04 - -
Water vapor correction 12 - 3.212e-04 - -

https://box.Isce.ipsl.fr/index.php/s/uvnKhrEinB2Adw9?path=%2FTest%?20reports#pdfviewer




EER=-REAXSFEHNEPE

Allantic
Ocean

Belfast »

Nzrthern 1

f/‘urmand

TR MAMA VNG T
- * > Y i

Head Dublin
Limerick AR MY | b o e
- ** Tipperary P " @ik '

Kerry

Killarney e

* waterford
-
= Cork

Celtic
Sea

ZIR=—T1EHIE

ZEZ26 ™ H il

HIEEEREZEWMO/GAWHIICOS




TEER=18H-1

T

\
.

1]

J
L

Ve,




LI-78105 sk A 2 B} 25 R BRI LL

: CH4 (ppb) - scale
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* Concerning measurement data, both
iInstruments demonstrated that over
the campaign, that with suitable
calibration standards, protocols and a
standard water removal regime, WMO
GAW network Inter-laboratory
measurement compatibility goals can
be achieved for ambient air sampling.’
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Urban Climate 36 (2021) 100798

Contents lists available at ScienceDirect
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Urban Climate

journal homepage: www.elsevier.com/locate/uclim

ELSEVIER

Spatial variations in daytime methane and carbon dioxide e
emissions in two urban landscapes, Sakai, Japan

Tsugumi Takano, Masahito Ueyama -

Graduate School of Life and Environmental Sciences, Osaka Prefecture University, 599-8531. Japan
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Discussions

Observed decreases in on-road CO, concentrations in Beijing during

COVID-19

Di Liu!, Wangqi Sun’, Ning Zeng3 4 Pengfei Han'", Bo Yao™ ", Zhigiang Liu', Pucai Wangs, Ke Zhengl,

Han Mei', Qixiang Cai'

'Laboratory of Numerical Modeling for Atmospheric Sciences & Geophysical Fluid Dynamics, Institute of Atmospheric

Physics, Chinese Academy of Sciences

*Meteorological Observation Centre, China Meteorological Administration, Beijing, China

*Department of Atmospheric and Oceanic Science, University of Maryland, USA

10 *Earth Svstem Science Interdiscinlinarv Center. Universitv of Marvland USA

Table 2. Instrument parameters af six on-road observations

Temporal resolution

Label Date Instrument Precision
(original->processed)
BC 2019-2-20 Picarro G2401 0.1 ppm 2 seconds -= 1 minute
2020-2-13 LI-COR LI-7810
+3.5 ppm (for 1 second);
2020-2-20 LI-COR LI-7810 . . )
DC improved mto 1 ppm for 1 second -= 1 minute
2020-2-21 LI-COR LI-7810 )
1 minute
2020-2-22 LI-COR LI-7810
Low-cost Sensor
AC 2020-5-9 +5 ppm 2 seconds -= 1 minute
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US EPA OTM33A
Emission rate quantification — Inverse dispersion modelling (i [/ 4 U Y)
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Background:

Background:
1927 ppb

1927 ppb
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