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A New Automated Dewgauge and Experiment

LI Xiaoxia® MA Shuging' WU Kejun' ZHANG Xuefen' DU Bo! ZHUO Wen?
1 Meteorological Observation Centre of CMA, Beijing 100081
2 Huazhong University of Science and Technology, Wuhan 430074

Abstract: A new automated dewgauge is proposed. It consists of CCD image sensor, dew collector and pro-
cessor, in which dew collector comprises three set glasses installed at different height, and each glass set
consists of transparent glass and ground glass. The brightness of the glass would change when condensa-
tion occurs. The images of three set glasses are transmitted to the processor to determine whether moisture
condensation occurs. The humidity is measured using hygrothermograph to test the dew automated data.
Research has shown that it is possible to discriminate the moisture condensation. The normalized bright-
ness difference of the glass decreases rapidly when the relative humidity is greater than 97. 9%. The meas-
ured method and the algorithm have good performance. The dew acquisition can be a hundred percent and
the automatic identification rate arrives more than 85%. Thus it can be applied to meteorological observa-
tion.
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Fig. 1 Image data on July 29, 2010 for (a) no dew occurrence

and (b) after dew occurrence
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Fig.2 The flow chart for condensation detection



%Al

BB 45 5 A S ILI  E OAE UE 503

2 PEREER BT

T ST AT B Bl A LI E MR . ik
TE T I 58 A IV R T O R SR 4 A B I Y
TR RE A Hr F ST W B S S B 2 A R R R
TN FE TG R I B — R 55 1 em,
JE 5 50— HR B B M s AR T

I R AL T A & L g B E]: 2010 4R
7H 30 HAESH 30 H., X 20 B 25 K 08 i

1 RS B E] L 391 R AN L . U 40 A A
JHR P B T 0 45 o A St Sl ) A 0 1 ol
FHX I BE R 28 SR AR A i R B, e e ot
WMRE 7 HRIRET .22 AW ol DU E 2
WA THTRRR.

T 1 B 22T B I B TR [ R
bR E . £ 1 RRESR AT LU | %4
ool B I R B M A T I R R 25N T
0.5°C 8 2 I ik REAG 72 i B O 23 °C B A X
B RAR 28 R IR 2N T 3L 200 L R 22 i R AR

1 BEETHEKRESR
Table 1 Calibration results of hygrothermograph

WEARHERE/C R ESIE/ C MR 2/ C AR BE A v/ 0 HE W BE Bl AL/ 6 AR R 22/ %

19. 92 19.4 —0.5 95. 15 92 —3.2
39. 74 39.3 —0.4 69. 55 68. 4 ~1.2
29.76 29.5 —0.3 59. 49 58. 7 —0.8
21. 00 20. 8 —0.2 49. 65 49 —0.6
11.01 10.9 —0.1 30. 03 29.6 —0.4
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Fig. 3 The normalized brightness difference of the glass and humidity changes (%)
when dew occurs before 20:00 BT
(a) 9—10 August, (b) 26—27 August, (¢) 27—28 August, and (d) 28—29 August, 2010
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Fig. 4 The normalized brightness difference of the glass and humidity changes when dew occurs
after 20:00 BT for 11 sampling days as shown in abseissa during July— August 2010
(Dotted line refers to the condensation time automatically identified)
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