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(280.1910) DIAL, differential absorption lidar; (280.3640) Lidar.

PPLEMENTARY MATERIAL

PMT dark counts versus PMT box temperature: this docu-
ment, Figure 1.

IPDA LIDAR: data are available in NetCDF file format at
https://www.123456790.com .

Aerosol backscatter LIDAR: data are available in NetCDF
file format at https:/ /www.123456790.com .

CRD sensor (Picarro G2301): data are available in NetCDF
file format at https:/ /www.123456790.com .

Weather sensor (Vaisala WXT520): data are available in
NetCDF file format at https:/ /www.123456790.com .

Thorlabs temperature sensor (TSP01): data are available in
NetCDF file format at https:/ /www.123456790.com .
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Table 1. Overview of measurements [1].

(A) IPDA LIDAR Data, (B) Detected Species, (C) Backscatter

LIDAR Data, (D) Picarro G2301 Data, (E) Vaisala WXT520
Data, (F) Thorlabs TSP01 Data.

Date (UTC) Fig. (A) (B) © O™ ® ®
Oct. 09,2015 2 yes COy, Hy0 yes yes yes yes
Oct. 10,2015 3 yes COp, Hy0 yes yes yes yes
Oct. 11,2015 4 yes COp, Hy0 yes yes yes yes
Oct. 12,2015 5 yes COp, Hy0 yes yes yes yes
Oct. 13,2015 6 yes COp, Hy0 yes yes yes yes
Oct. 14,2015 7 yes COp, Hy0 yes yes yes yes
Oct. 15,2015 8 yes CHy, H;0 yes yes yes yes
Oct. 16,2015 9 yes CHy Hy0 yes yes yes yes
Oct. 17,2015 10 yes CHy H;0 yes yes yes yes
Oct. 18,2015 11 yes CHy H;0 yes yes yes yes
Oct. 19,2015 12 yes CHy, H;0 yes vyes yes yes

3. K. O. Douglass, S. E. Maxwell, D. A. Long, J. T. Hodges, and D. F.
Plusquellic, “Fast switching arbitrary frequency light source for broad-
band spectroscopic applications,” U.S. patent 13/827,476 (March 14,

2013).
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Fig. 1. PMT dark counts as a function of PMT box temperature for CO, (-600 V) and CHy (-700 V) measurement configuration. FIT
(COy): f(x) = 0.92077 * exp(0.10467  x) 4 0.25927; FIT (CHy): g(x) = 2.8518 * exp(0.097403 * x) — 0.84751.

PMT Dark Counts [*20000 CTS/s]
o
o

of CHy4 and CO, using a waveform driven electro-optic single sideband
laser source,” in Proceedings of the 27th International Laser and Radar
Conference (ILRC), New York, USA, 5-10 July, paper S13-02.

5. G. A. Wagner and D. F. Plusquellic, “Integrated Path Differential Ab-
sorption LIDAR Measurement of CO,, CHy, and H,O near 1.6 um -
Supplemental,” http://doi.org/10.18434/T49W2V



Research Article ‘

0 10/09/2015 02:34:09 UTC

450
440
430
420
410

CO, dry [ppm]

400
390
380

Temp. [°C]

100
90
80
70

60

5

40

H0 [%]
O

—NW
SISttt

Wind Dm [deg.]

©

e11
6et11
4el1
2el1

CH2 Signal Intensity [a.u.]

7200, 1741
6600, 1596
6000, 1451
5400, 1306

4200, 1016
3600, 870
3000, 725
2400, 580
1800, 435
1200, 290

600, 145

Range [m], Height [m]

10/09/2015 11:49:43 UTC

——NIST IPDA LIDAR: CO, dry [ppm]
3 Picarro G2301: CO, dry [ppm]

Ly

[ ——NIST IPDA LIDAR O PCM [%] i
- Picarro G2301: &/I E" ]
- Vaisala WXT520 HQO PCM [%] ]

Vaisala WXT520: Atm. Pressure Pa [hPa]

Vaisala WXT520: RH
——~"Thorlabs TSP01: RH PMT Box [%)]

Vaisala WXT520: Wind Sm [m/s]

- —11—NIYT BACKSEAJTIER LIDAR: Photon Count [CTS/Xs]

4800, 1161

2.0

H,0 PCM [%]

860
850
840
830
820

Atm. Pressure [hPa]

n
o

>
Wind Sm [m/s]

1400000
1200000
1000000
800000
600000
400000
200000
0

2000000
1600000
1200000
800000
400000

b 0

N
&

<
NS
Time (UTC) [HH:MM]

LIDAR Backscatter Intensity [a.u.]

N

0 20 40 60 8 100 120 140 160 180 200 220

Fig. 2. IPDA LIDAR CO, dry concentrations in
umol/mol (ppm) on October 09, 2015.
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Fig. 3. IPDA LIDAR CO, dry concentrations in
umol/mol (ppm) on October 10, 2015.
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Fig. 4. IPDA LIDAR CO; dry concentrations in
umol/mol (ppm) on October 11, 2015.
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Fig. 5. IPDA LIDAR CO; dry concentrations in
umol/mol (ppm) on October 12, 2015.
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Fig. 6. IPDA LIDAR CO, dry concentrations in
umol/mol (ppm) on October 13, 2015.
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Fig. 7. IPDA LIDAR CO, dry concentrations in
umol/mol (ppm) on October 14, 2015.
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Fig. 9. IPDA LIDAR CH, dry concentrations in
nmol/mol (ppb) on October 16, 2015.
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Fig. 10. IPDA LIDAR CH, dry concentrations in
nmol/mol (ppb) on October 17, 2015.
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Fig. 11. IPDA LIDAR CH, dry concentrations in
nmol/mol (ppb) on October 18, 2015.
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Fig. 12. IPDA LIDAR CH, dry concentrations in
nmol/mol (ppb) on October 19, 2015.



