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Consideration on the Statistical Error Used for Water Vapor DIAL

Fumiya OTA and Makoto ABO
Graduate School of System Design, Tokyo Metropolitan Univ., 6-6 Asahigaoka, Hino, Tokyo 191-0065

Abstract: It is expected that the prediction accuracy of heavy rain will be improved, if the inflow of moist air is caught by the vertical

distribution measurement of water vapor by the lidar and the data is assimilated to the numerical forecast system. However, statistical
errors of the DIAL data have not been fully verified. In this study, the error obtained by the conventional statistical error equation was
compared with the actual error by the simulation using the real data measured by the compact water vapor DIAL. It was shown that
the error in the conventional statistical error equation was estimated smaller than the actual error. Then, we propose modified statistical

error equation.
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Fig.1 (a) Scatter plot of the actual error and the
statistical error. (b) Histogram of actual error within
£, =10+ 0.5%

Table 1 Confidence interval of probability density
function in Fig.1(a)

[y 20 30
&, =10+ 0.5% 63.3% 90.1% 97.3%
&, =201+ 0.5% 59.6% 84.4% 94.2%
&, =301+ 0.5% 62.2% 82.8% 91.7%
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Fig.2 (a) Scatter plot of the actual error and the modified
statistical error. (b) Histogram of actual error within
optimized &', =10+ 0.5%

Table 2 Confidence interval of probability density
function in Fig.2(a)
o 20 30
&,/ =10+£05% 77.1% 97.3% 99.9%
&,/ =20+05% 755% 94.6% 99.5%
&,/ =30+05% 76.4% 949% 99.0%
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Fig.3 Example of time height distribution of water vapor
concentration observed by the compact DIAL (e, < 20%).

5. £&H

EEOT -2 E AWy Ialb—vaicky
PEROFHFHBREATOREIL, EEORZELD L/
S<HEESIRTWEZ R b olz. £ 2 THER
ZREBEET 22 LI EBROBRENER S
WES ZENMRTE . SRBE LI HEER
ALTHLRELEN TV VRN H D2, I HIC
it & D T <.

2% 3k

1) KRBT KRR E AR EDZNE TOLL
www.data.jma.go.jp/cpdinfo/extreme/extreme p.html

2) BfRE BRI L HIE 56 (2017) 342.

3) S.Ismail and E.V. Browell: Appl. Opt. 28 (1989) 3603.

4) M. Abo et al.:EPJ Web of Conf. 176 (2018) 04015.




