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Comparative Analysis of Cloud Macro Characteristics from Two Shipborned
Millimeter Wave Cloud Radars in the West Pacific
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Abstract: From 15 October to 15 November 2017, two types of millimeter wave cloud radar (MMCR)
(HT101, HMBKPS) installed on the “Science” marine science research ship were used for cloud observa-
tion in the West Pacific. Sounding balloons were released periodically during the observation; the accuracy
of MMCR was analyzed according to the height of sounding out of cloud and into cloud. A visible light and
thermal infrared dual-band sky imager was also installed on the ship to obtain 24 h zenith image and
MMCR data acquisition rate was analyzed by these images. The test results show that the data of two ra-
dars were highly consistent, the cloud base height correlation coefficient was 0. 997, and cloud top height
correlation coefficient was 0. 988. The accuracy of cloud height observation by two types of MMCR was
high; the average deviations of cloud base height between sounding and MMCR were 130 m (HT101) and
72 m (HMBKPS); the average deviations of cloud top height between sounding and MMCR were 310 m
(HT101) and 190 m (HMBKPS), respectively. Affected by maritime climate and ship swaying, the cloud
data acquisition rates of the two MMCR were 57. 8% (HT101) and 68.7% (HMBKPS), respectively, and
the missed clouds were mainly cirrus and cumulus clouds.
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Table 1 Main indicators of millimeter wave cloud radar (MMCR)
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Fig. 1 Track of cruise and installation of equipment during the observation

from 15 October to 15 November 2017
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Fig. 2 Sounding meteorological elements evolving with altitude from 26 October to 10 November 2017
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Fig. 3 Time-height profile of reflectivity factor by MMCR from 15 October to 15 November 2017



WIS D145 R K =

o IS L P KT R R

IE X EE 4 BT 749

ffi ) ‘Jl ‘i”ﬂgm "
-
us‘!{ i LAY, |

I
12 16 20

15
(c)
121 “‘
= 91 g
< <
S| =

12 16 20
ftal /BT

B4 2017411 A 8 H=H\ik

‘W ‘ . 20 dBz
. | ‘ : ‘%\%rl ' *
ld‘.‘ \ l‘\f] )l’w\ | J [l 0
TR
i | S T
i | “‘ il f“! ﬂ’i i -20
| I’M UL
R e L e e L
0 04 08 12 16 20
@ 10 m-s!
5
iy 0
W 1 Ry
‘ N ".“I i \‘1 ~10
T T T 1T T T T
0 04 08 16 20

[+l /BT

HT101(a,c) s HMBKPS(b, d) § J i 3R B F (a, b) F14E i) R (., d) B I [R] - w2 B 5 i
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Table 2 Cloud data acquisition rate statistics
of MMCR during observation
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