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Review of Lidar Capabilities
for UTLS Observations

What species?
1- Ozone DIAL (stratosphere): 12-50 km

2- Ozone DIAL (troposphere): 0-20 km
3- Temperature Rayleigh: 20-90 km
4- Temperature vib.-Raman: 8-40 km
5- Temperature rot.-Raman: 0-30 km
6- Water vapor vib.-Raman: 0-20 km
7- Water Vapor DIAL: 0-12 km
8- Clouds and aerosols (tropo): 0-6 km

9- Clouds and aerosols (strato): 10-50 km

Accuracy and precision in the UTLS vary widely
1- Depends on target species

2- Depends on instrumentation

3- Depends on location

4- Depends on time of measurements

5- Depends on atmospheric conditions

6- Depends on measurement duration

= Never assume performance beforehand!
= Always find out from expert in charge of specific dataset
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Review of Lidar Capabilities
for UTLS Observations

Where to find lidar data for the UTLS?

1- Ground-based, routine long-term: NDACC (O3, T, H20, Aer)
2- Ground-based, mobile, campaign: NDACC (O3, T, H20, Aer)
3- Ground-based, mostly campaign-basis: TOLNet (O3)

4- Sea-based (ship), fixed routes: Polarstern (H20, Aer)

5- Aircraft, campaign basis: DLR (Aer, and more...)

6- Aircraft, campaign basis: NASA DC-8 (03, H20, Aer)

7- Aircraft, campaign basis: NASA ER-2 (03)

8- Aircraft, campaign basis: NCAR G-5 (Aer)

O- Aircraft, campaign basis: NASA AJAX (03)

10- Probably other aircrafts that I cannot remember...

11- Possibly other ships that | cannot remember...
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As of 2015...

NDACC Lidar Sites
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Where are the NDACC stratospheric O3 Lidars?

NDAcCC strat. 03 Lidar Sites
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Where are the NDACC (and TOLNet)
tropospheric O3 Lidars?

NDACC and TOLNet trop. 03 Lidar Sites
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Where are the NDACC H20 Lidars?

NDACC H20 Lidar Sites
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Example: temperature
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Example:

Stratospheric O3 DIAL
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Example 3: Tropospheric O3 DIAL

TMF tropospheric and stratospheric
ozone lidar profiles
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Example 4: Water Vapor (Raman)

JPL Raman H20 lidar@TMF

Optimized for
UTLS measurements
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Oct. 19 0O5;-H,0 anti-correlations, and PV maps
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Origin of the airmasses: tropical UT, polar LMS,
and mixed along the jetstream

10-day backward isentropic trajectories at levels between 320K and 370K
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Finally: O5-H,O mixing lines as seen by the lidars
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Last (but not least) word: Importance of separating
air parcels vertically before classifying them

JPL lidar@TMF
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Thank you
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