
ARMARM
Atmospheric Radiation Measurement

Role of MPL in ALIVE

• Part of the purpose of ALIVE was to document 
the improved capability of the RL and to permit 
comparison/validation of MPL ext. retrievals 
versus RL and AATS.

• Additionally, ARM had purchased new MPL 
systems with unexpected problems.  Comparison 
of collocated instruments is a powerful means of 
evaluating instrument issues.
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Discrepancies evident
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• Laser double pulse
• Temperature sensitivity
• Nearly useless energy monitor
• Nearly useless temperature
• Collimation problem

Problems with MPL004
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• Detector saturation/afterpulsing
• Improper range registration
• No working energy monitor
• Similar sensitivities to temperature

Problems with MPL102



ARMARM
Atmospheric Radiation Measurement



ARMARM
Atmospheric Radiation Measurement



ARMARM
Atmospheric Radiation Measurement



ARMARM
Atmospheric Radiation Measurement



ARMARM
Atmospheric Radiation Measurement



ARMARM
Atmospheric Radiation Measurement



ARMARM
Atmospheric Radiation Measurement



ARMARM
Atmospheric Radiation Measurement

Hard work pays off though

• Fixed range registration problem in 
MPL102 through comparison with MPL004

• Fixed collimation of MPL004 using 
MPL102 and sondes.

• Improved near-field overlap corrections of 
both instruments

• Partially reduced impact of temperature 
sensitivity
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The “Lidar Equation” continued…
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Fernald Solution to the Lidar 
Equation
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Klett Backward Solution 
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Applicability of Forward and 
Backward Solutions

Forward: Unless the lidar calibration constant is 
accurately known (~1%) and the functional form 
relating α(r) and β(r) is also appropriate, the 
solution can be unstable.

• Backward: If the boundary is chosen above cloud 
base the solution is much more stable.  However, 
the extinction coefficient α(r) may be difficult to 
determine due to attenuation. Thus, the backward 
solution is more stable but unavailable in presence 
of opaque clouds.
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