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Comparative Analysis of Cloud Ceilometer Observational Experiment
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Abstract: The test procedure and result analysis of the comparative observation experiment on some laser
ceilometers at Beijing Meteorological Observatory and Changsha Meteorological Service from June to Octo-
ber 2014 are introduced. Fifteen instruments from four manufacturers were tested in the experiment that
lasted for more than three months. The experiment used the observation results of HY-CL51 and CYY-2B
Laser Ceilometers as the standard cloud heights. The artificial observations played a subsidiary role in tes-
ting the accuracy of these instruments when cloud heights are detected. The results show that observation
omission and misjudgment tend to happen to all these laser ceilometers. Fog and haze impact the perform-
ance of the instruments significantly. Comparatively, HY-CL31 has a higher accuracy rate, which can
meet the needs of meteorological service.
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Table 1 Introduction to cloud ceilometer used in the experiment
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/kHz A iR, Jin 4 il ¥ /m
HY-CL31 910 R 10 15 20 275 — 1.19
CHML-1I 905 ;ﬁ%’i;@ 100 100 500 1.52
LDCL-1 905 K5 5 150 20 300 \450 , 1.45
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Table 3 Statistics of judgement omission

b AREEAL WHIEE RS
/A /A /%
HY-CL31_A 144 4 2.78
HY-CL31_B 453 1 0.22
HY-CL31_C 453 1 0.22
CHML-ILLA 143 43 30. 07
CHML-II_B 448 58 12.95
CHML-IL_C 436 55 12.61
MPLCL-1_A 144 51 35.42
MPLCL-1_B 243 38 15. 64
MPLCL-1_C 226 72 31. 86
LDCL-1_A 136 29 21.32
LDCL-1_B 452 29 6.42
LDCL-1_C 416 12 2.88
LIDAR-CL_A 86 69 80. 23
LIDAR-CL_B 96 61 63. 54
LIDAR-CL_C 41 8 19.51
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Table 4 Statistics of misjudgement

WS R S xﬁ(ﬁl\ 25 G %/IJ /(f # L’é/ﬁuf
HY-CL31_A 231 20 8.66
HY-CL31_B 181 15 8.33
HY-CL31_C 181 53 29. 44
CHML-II_A 228 2 0.88
CHML-II_B 177 36 20. 45
CHML-IL_C 169 31 18. 45
MPLCL-1_A 225 53 23.56
MPLCL-1_B 89 7 7.87
MPLCL-1_C 69 5 7.25

LDCL-1_A 206 121 58.74
LDCL-1_B 180 85 47. 49
LDCL-1_C 181 108 60. 00
LIDAR-CL_A 120 12 10. 00
LIDAR-CL_B - -
LIDAR-CL_C - -
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Table S Accuracy rate of the sample data

WEERR ﬁ}iffﬂxéﬁt ﬁiéﬂ% 1%2&/(13_%$
/A FEA B/ A /%
HY-CL31_A 140 133 95. 00
HY-CL31_B 452 435 96. 24
HY-CL31_C 452 429 94. 91
CHML-1I_A 100 91 91.00
CHML-1I_B 390 316 81.03
CHMLAII_C 381 318 83.46
MPLCL-1_A 93 76 81.72
MPLCL-1_B 205 136 66. 34
MPLCL-1_C 154 112 72.73
LDCL-1_A 107 66 61.68
LDCL-1_B 423 128 30. 26
LDCL-1_C 404 113 27.97
LIDAR-CL_A 17 9 52.94
LIDAR-CL_B 35 29 82. 86
LIDAR-CL_C 33 23 69. 70
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