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DLSM and OSSEs

 The DLSM has been fully upgraded to

perform global simulations of the hybrid
DWL

 OSSEs for the hybrid are planned at

NCEP using the new ECMWEF T513 and
1799 nature runs

* Hybrid DWL OSSEs are in progress using
the T213 nature run at SIVO



Doppler Lidar Simulation Model
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Reqguirements

GWOS Nex-Gen
(NWOS)
Vertical depth of regard (km)
Vertical resolution
Tropopause to 20 km 4 3
Top of BL to tropopause 2 1
Surface to top of BL 1 5
Horizontal resolution (km) 350 350
Minimum # of tracks 2 4
# of perspectives within target 2 2
volume
Horizontal component error (m/s)
Above BL 3 3
Within BL 2 2




Instrument parameters

Parameter GWOS | GWOS | NWOS NWQOS ADM
Coherent| Direct | Coherent| Direct

Orbit altitude (km) 400 400 824 824 410
Energy/pulse (J) 25 .8 (.36) 2.3/.25 15.2/1.52 26 (.12)
PRF (Hz) 5 100 5/440 100/1000 100
Aperture (m) 5 5 5 (A) 5 (B) 1.5
Optical eff 51 .36 51 .36
Heterdyne mixing eff .36 .36
Detector eff 8 .6 8 .6
Integration time (sec) 12 12 6 6 7
Misalignment loss 42 42
Beam split A4 4
Filter throughput 17 A7
Edge sensitivity .0075 .0075
Conversion eff 45 45
Background filter 5 5
Wallplug eff 014 .092 .092 031
Power required (Watts) 90 869 850

A: scaling factor = 3.1

B: scaling factor 4.3




ADM coverage
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ADM Molecular

Doppler Wind Lidar Data Quality Profile
Observational Uncertainty Error ; HLOS ; Clouds ; wf False Alarms

BMSE
21
[ <imis
19
[ J1<2mis
17
[ ] 2<3mis
- 15
13 I:l 3-< 4 mis
o
- 13
.g - 4-< 5 mis
B 1
T N >-5 ms
9
- insufficient
i
5 Source
5 [ aerosol f mol.
2 55 opaque clouds
1 | [~ 4 cirrus clouds
0 T T T

0 10 20 30 40 50 60 Fill g0 a0 100
Percentage of Target Yolumes Yiewed

RUN: dao 97111999 0000 £ (3 hr sim.})

TARGET ATM_: background- log normal wariahility
ALTITUDE: 400 Kmn  ORBIT INC: 98 deg
VERTICAL INT. >*PBL: 2. Km <=PBL: 1. Km

DETECTION: Double-edge mol. SCAN: 1 pt. Step_5Stare
WAVELENGTH: 0.355 um NADIR: 35. deg

ENMERGY at 0.355 um: 0,117 J APERTURE: 1.5 m
PRF: Hz ACCUM. TIME: 7 = PLT PwWR: 839 W



ADM aerosol

Doppler Wind Lidar Data Quality Profile
Observational Uncertainty Error ; HLOS ; Clouds ; wf False Alarms
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RUN: dao 971171999 0000 Z (3 hr sim.) DETECTION: Fizeau aer. SCAN: 1 pt. Step_5tare
TARGET ATM_: background- log normal wariahility WAYELENGTH: 0.355 um HNADIR: 35. deg
ALTITUDE: 400 Kma  ORBIT INC: 98 deg ENERGY at 0.355 um: 0117 J APERTURE: 1.5 m

YERTICAL INT. >PBL: 2. Km <=PBL: 1. Km PRF: Hz ACCUM. TIME: ¥ s PLT PWR: 839W



GWOS 4 beam coverage
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GWOS Molecular (no cloud)

Doppler Wind Lidar Data Quality Profile
Observational Uncertainty Error : HLOS : No Clouds : wf False Alarms
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RUMN: dao 971171999 0000 Z {3 hr sim.) DETECTION: Double-edge mol. SCAN: 4 pt. Step_5tare
TARGET ATM._: background- log normal variability WAVELENGTH: 0.355 um HNADIR: 45. deg
ALTITUDE: 400 Kmm ORBIT INC: 98 deg EMERGY at 0.355% um: 0.36J APERTURE: 0.5 m

VYERTICAL INT. >PBL: 2. Km <=PBL: 1. Km PRF: Hz ACCUM.TIME: 12 £ PLT PWR: 870 W



GWOS Molecular

Doppler Wind Lidar Data Quality Profile
Observational Uncertainty Error  HLOS ; Clouds ; w{ False Alarms

RMSE
21
[ <tmis
19
[ ]1<2mis
17
[ J2<3ms
- 158
g [ ] 3<amis
o
= 13
E [ la4<s5mis
B 11
T N >-5 mis
9
- inzufficient
¥
5 Source
3 1 aerosol f mol.
2 o opaque clouds
1 774 cirrus clouds
l] —
0 10 20 30 40 50 60 70 g0 a0 100
Percentage of Target Yolumes YViewed
RUN: dao 9711/1999 0000 Z {3 hr sim.) DETECTION: Double-edge mol. SCAN: 4 pt. S5tep_Stare
TARGET ATM . : background- log normal variahility WAYELENGTH: 0.355 um HNADIR: 45_ deg
ALTITUDE: 400 Kma  ORBIT INC: 98 deg EMERGY at 0.35% um: 0.36 J APERTURE: 05 m

VYERTICAL INT. >PBL: 2. Km <=PBL: 1. Km PRF: Hyp ACCUM.TIME:12 s PLT PWR: 870 W



GWOS Aerosol (no cloud)

Doppler Wind Lidar Data Quality Profile
Observational Uncertainty Error ; HLOS ; No Clouds ; wf False Alarms
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RUM: dao 9/11/1999 0000 Z (2 hr =sim_)

TARGET ATM.: background- log normal variability
ALTITUDE: 400 Km  ORBIT INC: 98 deg
YERTICAL INT. >PBEL: 2. Kmm <=PBL: 1. Km

DETECTION: Coherent SCAN: 4 pt. Step_Stare
WAYELENGTH: 2.052 um NADIR: 45. deg

ENMERGY: 0.25.J APERTURE: 05 m PLT PWR: 125w
PRF: 5. Hz ACCUM.TIME: 12 s BETATHR.: 50.%



GWOS Aerosol

Doppler Wind Lidar Data Quality Profile
Observational Uncertainty Error ; HLOS : Clouds : w/ False Alarms
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RUN: dao 911171999 0000 Z (3 hr zim_) DETECTION: Coherent SCAN: 4 pt. Step_Stare
TARGET ATM.: background- log normal variability WAYELENGTH: 2.0%2 um MNADIR: 45 deg
ALTITUDE: 400 KEm  ORBIT INC: 98 deqg ENERGY:- 0.25.J APERTURE: 05 m PLT PwWR: 125w

VERTICAL INT. >PBL: 2. Km <=PBL: 1. Km PRF: 5. Hz ACCUM. TIME: 12 = BETA THR.: 50.%



GWOS Hybrid

Doppler Wind Lidar Data Quality Profile
Observational Uncertainty Error ; HLOS ; Clouds ; wf False Alarms
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RUN: dao 9/11/1999 0000 Z {3 hr sim.) DETECTION: Hybrid {CohfDD) SCAN: 4 pt. Step_Stare
TARGET ATM_: background- log normal ¥anability WAYELENGTH: 2.052/0.355 um HNADIR: 45 deg
ALTITUDE: 400 Kkm  ORBIT INC: 98 deg ENMERGY: 0.25/0.36 J APERTURE: 0.5 m PLT PWR: 125/870 W

VYERTICAL INT. >PBL: 2. Km <=PBL: 1. Km PRF: 5./100. Hz ACCUM. TIME: 12 &



NWOS 8 beam coverage
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NWQOS Molecular (no cloud)

Doppler Wind Lidar Data Quality Profile
Observational Uncertainty Error : HLOS : No Clouds : wf False Alarms
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RUMN: dao 971171999 0000 Z {3 hr sim.) DETECTION: Double-edge mol. SCAN: 8 pt. Step_5tare
TARGET ATM._: background- log normal variability WAVELENGTH: 0.355 um HNADIR: 45. deg
ALTITUDE: 824 Km  ORBIT INC: 98 deg EMERGY at 0.355 um: 342 J APERTURE: 0.7 m

VYERTICAL INT. >PBL: 1. Km <=PBL: 0.5 Km PRF: Hz ACCUM.TIME: 6 s PLT PWR: 8261 W



NWQOS Molecular

Doppler Wind Lidar Data Quality Profile
Observational Uncertainty Error ; HLOS ; Clouds ; wf False Alarms
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RUN: dao 97111999 0000 £ (3 hr sim.})

TARGET ATM_: background- log normal wariahility
ALTITUDE: 824 Kmm  ORBIT INC: 98 deg
VYERTICAL INT. >PBL: 1. Km <=PBL: 0.5 Km

DETECTION: Double-edge mol. SCAN: 8 pt. Step_5Stare
WAVELENGTH: 0.355 um NADIR: 45 deg

ENERGY at 0.355 um: 342 .J APERTURE: 0.7 m

PRF: 198 ACCUM. TIME: 6 = PLT PwR: 8261 W



NWQOS Hybrid (background)

Doppler Wind Lidar Data Quality Profile
Observational Uncertainty Error  HLOS ; Clouds ; w{ False Alarms
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RUN: dao 9/11/1999 0000 Z {3 hr sim.)

TARGET ATM . : background- log normal variahility
ALTITUDE: 824 Km  ORBIT INC: 98 deg
YERTICAL INT. >PBL: 1. Km <=PBL: 0.5 Km

DETECTIOMN: Hybrid (Coh/DD}) SCAN: 8 pt. S5tep_Stare
WAYELENGTH: 2.052f0.355 um NADIR: 45 deg

ENERGY: 0.8/342J APERTURE: 0.7 m PLT PWwWR: 800f8261 W
PRF: 10.A100. Hz ACCUM. TIME: 6 =
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Lidar Simulation Model Bracket Aerosol Backscatter Profiles
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Natural Variability of 2 pm Backscatter
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Summary

Ready for “realistic DWL” OSSEs

Need consensus on NWQOS instrument
parameters

SIVO OSSEs are moving forward
NCEP OSSEs are In preparation

NASA ROSESO7 funding likely for ADM
follow-on OSSEs



