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Simulation of scattering characteristics of non-spherical ice crystals
with 94/220 GHz millimeter-wavelength

WU Ju-Xiu', DOU Fang-Li*, AN Da-Wei’, CHEN Qing-Liang', HUANG Lei', TU Ai-Qin'
(1. Ensuring Center of Atmospheric Sounding Technology , Weather Bureau of ShanDong Province, Jinan 250031, China;
2. National Satellite Meteorological Centre, Beijing 100081, China)

Abstract. To process the data from 94/220 GHz dual-band radar, the single scattering and attenuation
characteristics of ice crystals with different shapes by the two bands were analyzed. The echo character-
istics of ice clouds based on single shape ice crystals or a refined model were discussed. The backscat-
ter and attenuation of the larger particles are sensitive to the particle shape. They are the largest for hex-
agonal ice crystals, greater for bullet, and the least for snow. The radar reflectivity factor (Z,) of ice
clouds based on single shape ice crystals are sensitive to the shapes of ice crystals, ice water content
and the median dimension of particles size distribution (PSD). The attenuation coefficient of 220 GHz
wave is about 5-25 times than that of 94 GHz at the same PSD. Z, of the refined model increases with
the particle concentration, ice water content, and median dimension. It is less sensitive to the shape pa-
rameters of the PSD.

Key words: non-spherical ice particles, 94/220 GHz cloud radars, scattering characteristics, parameters
of ice particles size distribution
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Table 1 The shapes, shape code, the largest scale and the

corresponding equivalent radius of ice crystal par-

ticles

Shape (JBAR) /flt}pe D,,f:(ﬁjij()i' r,( %%ﬁﬁﬁ
(AR &, mm) Bk, mm)

Long column(L/d =4, KHIR) 0 0.121 ~4.835 0.025 ~1

Short column(L/d =2, 5454k ) 1 0.083 ~3.304 0.025~1

Block column(L/d =1, JEF:Ik) 2 0.066 ~2.532 0.025 ~1

Thick plate(L/d =1/5, &R ) 3 0.081 ~3.246 0.025~1

Thin plate(L/d =1/20, #H4R) 4 0.127 ~5.059 0.025 ~1
3-bullet-rosette (3 - T3ift) 5 0.05~10 0.019 ~1.086
4-bullet-rosette (4 {4t 6 0.05~10 0.019 ~0.984
5-bullet-rosette (5 T34 ) 7 0.05 ~10 0.021 ~1.058
6-bullet-rosette (6 T4t ) 8 0.05~10 0.021 ~1.123
Sector snowflake ( IR L) 9 0.05~10 0.025 ~0.672
Dendrite snowflake (B EIRS 1E) 10 0.075~12.454  0.033 ~0.838
Aggregatel (REWI 1) 11 0.2 ~8.788 0.066 ~1.2
Aggregate2 (R&H) 2) 12 0.2~11.862  0.066 ~1.336
Aggregate3 (EE43) 13 0.2~12.584  0.066 ~1.124
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