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Observation of Water Vapor using the Raman Lidar system and
Data Assimilation of Water Vapor for Numerical Weather Prediction Model
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Abstract
We performed the Raman lidar for water vapor measurements to improve the performance of the numerical
weather prediction models. The obtained water vapor mixing ratio profiles were assimilated into the Weather
Research and Forecasting (WRF) model. The results from the simulation run showed that the lidar-based water

vapor mixing ratio could improve the performance of the numerical weather prediction models.
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Fig.1 Observational Instrument (Raman Lidar)
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Fig.2 Vertical profile of water vapor mixing ratio

and location map.
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Table.1 WRF parameter.

Parameter name Parameter value
Run start date 2011 £ 10 A 4 B 15 &%
Run end date 2011 £ 10 A58 12 8%
Number of calculated domain 3 domain
Mesh size Domain 1 18km - 51 mesh
Num%er of Domain 2 6km - 61 mesh
Mesh Domain 3 2km - 73 mesh
Longitude and Latitude (center of domain) 34.69° N 1355° E
Number of vertical mesh 27 mesh

Table.2 Assimilation parameter.

Parameter name Parameter value
Nudging interval 60 minutes
Nudging coefficient 0.0003 (1/second)
Influence radius (Horizontal) 60(km)
Influence radius (Vertical) 0.005(sigma)
Time window 0.666667(hours)
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Fig.3 Time-altitude cross-sectional diagram of water vapor mixing ratio.
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Fig.4 Scatter chart between observational value and calculated model value.
( Left: control run, Right : five hour assimilation run )
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Fig.5 Absolute error between observational value and calculated model value.



