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Lidar Simulation Model

Lidar Simulation Model Mezzage

The Lidar Simulation Model iz running.
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PLATFORM INPUTS
Starting atitude of the sateliite (km). 400.00
Starting orit inclination angle (deg): 95.00

LASER SYSTEM INPUTS

Energy per pulse (joules) for DWL lidar. 0.25
Laser wavelength (um) for DWL lidar. 2.053472
Pulse duration (u-sec): 2.00

Prf of the scanner (hz). 10.00

TELESCOPE/SCANNER INPUTS

Scanner shot manager type: step/stare

Diameter of the primary telescope mirrar (m): 0.50
MNumber of discrete azimuths: 4

Madir scan angle for each azim. ang. {deg). 45.00
Time for a fix/SS beamn to fire shots (s): 25.00
Fixed/step-stare discrete azim. ang. (deg). 45.00
Fixed/step-stare discrete azim. ang. (deg). 135.00
Fixed/step-stare discrete azim. ang. (deg). 225.00
Fixed/step-stare discrete azim. ang. (deg). 315.00
Duty cycle of the scan pattern (%), 100.00

LIDAR SIGNAL PROCESSING INPUTS

Signal proc vel bandwicth {m/s). 15.00

Gross error probability threshold: 0.50

DWL shot processing: accurmulation shot processing
Altitude Boundary Level for DWL (km): 3.00

Vertical bin > ABL to accumulate aver (km). 1.00
Vertical bin <= ABL to accumulate aver (km): 1.00

ATMOSPHERIC INPUTS

Atrn. Library. MCD Mars Global Surveyor
Subgrid Scale Variance Option: 9 point

Aerosol Backscatter Option: median

Backscatter Mixing Ratio Option: Constant
Aerosol Concertration: 0.50E+07

Mode Radius (um) Background: 0.30

Elevated Backscatter Mode: user defined

Mode Radius (um) Elevated: 0.00

Elevated Backscatter Mode: Extreme Dust Storm



Doppler Wind Lidar Data Quality Profile
Observational Uncertainty Error ;: HLOS ;| wf False Alarms RMSE

s
a0 <1 mfs

| | 1-< 2 mis
80
2-< 3 mis
Fill, = ! = 3-< 4 mis
__ 6O = : — | | 4-< 5 mis
£ : I "
¥ L T :
< 50 . .
o insufficient
% I:I signal
40
30
20
10
3
u_ﬂim
1] 10 20 30 40 50 60 f0 g0 a0 100
Percentage of Target Yolumes YViewed
RUN: MCD Ls=0 deg 2001Z {2 hr 2im.) Global DETECTION: DWL SCAN: 4 pt. StepfStare
ALTITUDE: 400 Kmm ORBIT INC: 98 deg WAYELENGTH: 2.053472 um MNADIR: 45. deg
TARGET ATM.: median Backscatter. R= 0.30, constant Q ENERGY: 0.25J APERTURE: 0.5 m PLT PWR: 63 W

ELEVATED DUST: user defined R =0.00um PRF: 10. Hz ACCUM. TIME: 25 s BETATHR.: 50.%



Doppler Wind Lidar Data Quality Profile
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RUN: MCD Lz=0 deg 20017 {2 hr zim.}) Glohal
ALTITUDE: 400 Km  ORBIT ING: 98 deg

TARGET ATM.: median Backscatter, R= 0.30, constant Q
ELEVATED DUST: severe dust

DETECTION: DwL SCAN: 4 pt. StepfStare
WAYELENGTH: 2.053472 um HNADIR: 45. deg

ENERGY: 0.25.J APERTURE: 0.5 m PLT PWR: 63 W

PRF:10. Hz ACCUM. TIME: 25 5 BETATHR.:
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PLATFORM INPUTS
Starting altitude of the satellite (km): 400.00
Starting orbit inclination angle (deg): 93.00

LASER SYSTEM INPUTS

Energy per pulse {j) for DIAL - On Channel : 025
Energy per pulse (j) for DIAL - Off Channel: 0.25

Laser wavelength {um) for On Channel: 2.053199
Laser wavelength {um) for Off Channel: 2.053472
Pulse duration (u-sec): 2.00

Prf of the scanner (hz): 10.00

TELESCOPE/SCANMNER INPUTS

Scanner shot manager type: step/stare

Diameter of the primary telescope mirror {m): 0.50
Number of discrete azimuths: 1

Nadir scan angle for each azim. ang. (deg): 0.00
Time for a fix/SS beam to fire shots (s): 60.00
Duty cycle of the scan pattern (%):  100.00

LIDAR SIGNAL PROCESSING INPUTS

DIAL shot processing: accumulation shot processing
Altitude Boundary Level for DWWL (km): 5.00

Yertical bin » ABL to accumulate over (km): 5.00
Yertical bin <= ABL to accumulate over (km): 5.00

ATMOSPHERIC INPUTS

Atm. Library: MCD Mars Global Surveyor
Subgrid Scale Variance Option: 9 point
Aerosol Backscatter Option: median
Backscatter Mixing Ratio Option: Constant
Aerosol Concentration: 0.50E+7

Mode Radius {um) Background: 0.30
Elevated Backscatter Mode: user defined
Mode Radius {um) Elevated: 0.00



Differential Absorption Lidar
COZ Density Ratio
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RUN: MCD Lz=0 deg 2001Z (2 hr sim.) Global DETECTION: DIAL SCAN: 1 pt. Step/Stare
ALTITUDE: 400 Kmn  ORBIT INC: 98 deg WAVYELENGTH: ON: 2.0531997 um OFF: 2.053472 um
TARGET ATM_: median Backscatter, R= 0_30, conztant Q ENERGY: ON: 0 25J OFF: 0.25.J APERTURE: 0.5 m

ELEVATED DUST: user defined R =0.00 um PRF: 10. Hz ACCUM. TIME: 60 ¢ NADIR: .01 deg
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Dlfferential Absorption Lidar

Concentration Percent Error RME = 5.000%
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RUN: MCD Lz=0 deg 20017 (2 hr 2im.) Global DETECTION: DIAL SCAN: 1 pt. StepiStare
ALTITUDE: 400 Km  ORBIT INC: 93 deg WAYELENGTH: ON: 20531997 um OFF: 2.053472 um
TARGET ATM.: median Backscatter, R= 0.30, constant Q ENERGY: ON: 0.25J OFF:0.25J APERTURE: 0.5 m

ELEVATED DUST: user defined R =0.00um PRF: 10. Hz ACCUM. TIME: 60 = MNADIR: .01 deg



¢ is the average number of coherently detected photoelectrons per estimate (Frehlich)

(1) is the user input threshold for ¢
thr

N

S
&

Layer |

is the number of estimates in a grid volume

is the average signal in a layer

is the percent error in calculating CO, concentration due to the
uncetainty in the absorption line due to temperature. pressure and
wavelenqgth uncertainties

For ¢Dn> 1 and ¢"> 1

znr |

range gate

snr |

snr |

snrl

snr |

znr

znr

Layer Il

snr ll

snr i

=nr |l

Esml
SI= T
! if¢>¢ .then ® = 1
on thr
data product level
_ Esm“ |f1{(hj:¢ ,thenfﬂ:(¢th+1]_¢un
] H“
+
® ( N, N, * N, N
2 on on off "uH
Error=| € F .
S .
In( lon "nﬂ )
5 - S
ot Mgy

112



MLSM

Mars Atmosphere Discussions

Simpson Weather Associates, Inc.



Latitude (deg)

904

60

W
o

o
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Mars Climate Database - Mean Density (kg/m3) for Ls: 0 deg, 2001
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MARS Aerosol Backscatter for Varying Size Distributions

1E-006 0.0001
Density (kg/m3)

0.01

Mode Radius (um)

Aerosol Properties

Wavelength: 2.2 um (Bell et al., 1997)
Extinction Efficiency: 3.25 (Bell et al., 1997)
Asymmetry Parameter: 0.63 (Bell et al., 1997)
Haze L - A: 5e6 (Deirmendjian, 1969)

Alpha: 2.0 (Toon et al, 1977)

Gamma: 0.5 (Toon et al, 1977)

Backscatter (m-1 sr-1)
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Optical Depth
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Wavelength spread of CO2 Molecular Attenuation Coefficient (km-1) as a function of Altitude
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Conclusion

*Equation modifications
*Trade Studies
*MLSM wrap-up



