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Fig. 1. Schematic diagram of WR95 method to identify the
vertical structure of clouds (Radiosonde at Station A
lunched at 07:40 on November 15, 2017). The blue circle is
the wet layer with a thickness of 20 m (less than 30.5 m).
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Table 2.  Recognition results of the cloud vertical structure at Station A and B from November to December, 2017

(“sample number in the morning group” + “sample number in the evening group” in parentheses).

WA PR AR i —
Mz (B < 0.15 km)
A 56(30 4+ 26)  33(19 + 14) 4(3+1)
B 51(26 + 25) 31(16 + 15) 0
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HIEZE(0.05 ki < JEE < 2km)  BOUHZE(EE > 2 km)
9 (3 +6) 0
9 (3 +6) 7(1+6)

089202-3


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 % 3R Acta Phys. Sin. Vol. 71, No. 8 (2022) 089202
3.0 3.0
(a) =, (b) (c)
) 53
2.5 %’E T 2.5 —CTH
20F 2 - 2.0 = = g
g + z g g . e i g
< &3 23 < 2 R 5 =
£ 15f I gI g = £ 15F ® I Y {cMmH
&b = 2 g
= II o L Ig = T
1o} | T 10} I
I —CBH
0.5 0.5
ol

2 WROS ISR = AR, TR BRI 2 )R (428 m)

.

[ S T T B T e S N

- 4 O 5 o0 & da a «

e e e e e e

B R B S S B S

i Al i — — ~ — — —
Date

(a) A 345 (b) B, BaEML @R

KPR EA; (o) zBH—RERER, X, Z2)EE AH = Hor — Hep, “B 57 E D PR E (cloud middle height,

CMH(Hgy)), Hom = (Hep+Her) /2

Fig. 2. The WR95 method identifies the results of the vertical structure of low clouds, and the numbers indicate the thickness of the

each cloud layer (unit: m): (a) Station A; (b) station B. Black and red represent the morning and evening groups, respectively;

(c) schematic diagram of cloud normalized height. Where, cloud thickness A H = Hcr

the cloud middle height (CMH(Hcy)), Hom = (Hep+Her) /2.
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Table 3.
structure at Station A and B.

Average parameters of cloud vertical

Heg/km  Hep/km A H/km

Station A (morning) 1.36 1.61 0.25
Station A (night) 1.16 1.76 0.6
Station B (night) 1.06 1.67 0.61
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Fig. 3. Contrast of 02 profile under thin clouds and clear sky at Station A: (a) The colored solid lines indicate the C% profiles
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(b) Ratio = log;(Acz2/Bez). Agzis the C2 of four thin clouds, Bg2 is C2 of the control group under clear sky.
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Fig. 4. C2 for clouds and for clear sky: (a) The morning group at Station A; (b) the evening group at Station A; (c) the evening
group at Station B.
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Influence of low clouds on atmospheric refractive index
structure constant based on radiosonde data’
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Abstract

Based on the measured thermal radiosondes, the WR95 method is used to identify the vertical structure of
low clouds. The atmospheric refractive index structure constant C2, meteorological conditions and atmospheric
stability are contrastively analyzed under cloudy and clear sky weather. The results show that the influence of
low-level thin clouds on the fluctuation of C? is negligible, showing only a slight increase trend. The C? at low-
level thin clouds base and top is about 1.6 and 2.5 times that under clear sky weather to a greatest extent,
respectively. The C2 at the low-level medium-thick clouds top is 3.8-6.61 times the amplitude of that under
clear sky weather, and enhanced amplitude of C2? near the cloud top is greater than that near the cloud base.
Atmospheric turbulence near the cloud base is driven by the combined effect of ground heat and low clouds
cooling. The sinking airflow from clouds is coupled with the upward airflow from ground, which motivates wind
shear, resulting C? increases near this height. A comprehensive comparison of the C2 between clear sky and
cloudy weather shows that the enhancement effect of clouds on C? is roughly on the order of 10 . Wind shear
reaches its maximum value at or above the cloud top. Because of the combined effect of short-wave radiation
warming and long-wave radiation cooling near the cloud top, temperature inversion layers with different
thickness will be formed obove the cloud top, resulting in a sharp increase in the potential temperature lapse
rate at the cloud top, and the Brunt-Vaisala frequency N? is increased by 0.5-3.0 times. And N2 near the
cloud base is less than that under the clear sky weather. Owing to the turbulent effect caused by cloud multi-
scale activities, it is inevitable to cause assessment and correction deviations in the laser transmission. A deep
understanding of how turbulence behave within different phase clouds or around cloud boundaries can also lay
the foundation for further modeling the atmospheric turbulence around clouds.

Keywords: low clouds, atmospheric refractive index structure constant, radiosonde, turbulent enhancement
effect
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