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Abstract Studying the characteristics of freezing weather in China ultimately helps people to understand freezing
weather more comprehensively. It also contributes to warning and forecasting capabilities for freezing weather, and thus
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disaster reduction. Using data from hourly or half hourly routine and special observations from civil aviation airports in
China for the period 2011-2013, the characteristics of temporal and spatial distribution, duration and weather conditions
of freezing weather events were analyzed. It was found that the freezing weather events during the study period occurred
in most regions of China. The high-frequency region for freezing rain or freezing drizzle events corresponded well to that
of high intensity. In the low-frequency region for freezing fog, events tended to last longer. Freezing weather usually
occurred in the winter season (December to February), and mostly in January. Events occurred frequently in the early
morning [from 0000 to 0700 local time (LT)] and infrequently in the afternoon (from 1300 to 1400 LST). The duration of
each freezing precipitation event was usually less than 2 h. Most freezing weather events occurred when temperatures
were —3°C to —1°C and dew point was —4°C to —1°C. The highest frequency of freezing weather events occurred when
the dew point drop was 0°C to 1°C. The dominant winds were northeasterly or northerly when freezing precipitation
occurred, and the wind speed was usually 2-3.9 m s '. Most freezing rain and freezing drizzle was mixed with fog,
whereas freezing fog was not mixed with other precipitation.
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Fig. 1 The spatial distribution of weather observation stations at civil airports used in this study
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Fig. 6 Temperature frequency percentage distribution of all freezing rain, freezing drizzle, and freezing fog events
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Fig. 7 Frequency percentage distribution of (a) dew point temperature and (b) dew-point deficit when freezing rain, freezing drizzle, and freezing fog events

occur
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BT 05 A B 85.71%F1 96.72%, K K
F 10 m s LLEFE IR A BB R AT 0.40%
F10.33%. - HARALHX 1 XGE K T HoAth X, 22
M DX KGR L PG (GGRIE D . BeAk, IR
IS PR IR K 3.36 ms™, HLEBT (2.6
ms ) F%E (149ms ) KK,

2 HIKFERSHREMEES LSS

Table 2

freezing rain, freezing drizzle, and freezing fog events
LUK R KGR

Frequency distribution of wind speeds of all

R/m s R HEEW H%
0-1.9 14.52% 18.36% 59.16%
2-3.9 42.34% 63.28% 33.71%
4-5.9 33.06% 15.08% 5.63%
6-7.9 6.05% 1.64% 1.18%
8-9.9 3.63% 1.31% 0.21%
=10 0.40% 0.33% 0.03%

X Legh LS AT U4 A — B IS
(2011 FIH DU B8} A IR s B oK R A2 1 1
SES SR 1.5 ms ™, VKRR HPEE 6 ms™ 4
PRI FEARSLE 2 T BAEAEUE 90%. Houston
and Changnon (2007 FJFH /)N IERR I BRI 7T A B,
IR I RGE 4~5.9 m s %, JF HEEILH
EE PRI R F A R o AN LA AT 45 380 B UK TR RN IR
TLE TS (2011) F H P34 RG4S 211 45 R 5
&2, [t Houston and Changnon (2007) [ X /)N
RIFVKIR R I ROETE AL 2 il s 7284k, X
Z A X

UK RIS T KU MR 7 A an 2 3 o i
3 AL, LUK R R R ) AR AE KRR KA
T GEM, RBEBWHESE 3500 70.35%, 81.22%
1 46.98%) 0 4 AN B A AR 0 RUR AR (1 LL A3
%2, 0N 37.61%H1 44.40%. 1% ZAE LXK

R3 HIKERSHREBERES LS

Table 3

freezing rain, freezing drizzle, and freezing fog events
R RO R XU g

Frequency distribution of wind directions of all

Hn) VR HEEW %%
N (337.5°-22.5°) 32.74% 36.82% 35.45%
NE (22.5°- 67.5°) 37.61% 44.40% 11.53%
E (67.5°-112.5°) 11.50% 8.30% 9.58%
SE (112.5°-157.5°) 1.33% 1.44% 6.12%
S (157.5°-202.5°) 2.65% 0.72% 10.55%
SW (202.5°-247.5°) 1.33% 3.25% 7.65%
W (247.5°-292.5°) 531% 2.17% 10.20%

NW (292.5°-337.5°) 7.52% 2.89% 8.91%

U IR R, R 35.45%.

125 W FH R 6 W 00 X0 ] 7 e DX ), 25 A DX )
VR TN I, B g X DA XL (34.09% ) FTPE X
(20.45%) A ;s HIGEEEBNE, ZRICHX LIPY
K (46.15%) FIHEK (38.46%) K1 HEZRHBIX DL
PEAEX (38.46%) FIALX (38.46%) Ky ; IHAthlh
X AR A KA IE KA 32 R D o 3313 W) e Pl 1) v
WAEBEBW R AEAER S,

TR 25 I R 7 DXk () R 22 AN K, BRAE R A T
FHLX LAAE R (433 h 58.67%H1 59.96%) A3,
LA 5 Ml DX 5 XU ) # A P RE R AR R 55, (H DLAERUAH
PUESE AN
343 RERAKAEREAAFIE

Gevh LK IR RS AR RS (ansk 4 B
IRy SIHTTE KRR ST BRI R, T UK R R
AFIHB TR AR VKR 2

R4 HIKEXRSAREBIXSEBET 2% (BT
HEREM AR S HRSIUR, SMEMRXSILHR
A RES BT 100%)

Table 4

phenomena observations (columns may not add up to 100%

Frequency distribution of concurrent weather

because more than one type of weather phenomena can be

reported)
HH VKR R PR B I R U %
RF BEEM 5%

) - - 0.56%
EEW - - 0.70%

% 10.08% 13.44% -
B2 51.21% 70.49% 0.03%
E 17.34% 0.98% 15.06%
To HAR RS 30.24% 16.07% 79.20%

M 4 R HEWAEEBNARER, —&FH
I ZEEES (O3l 61.29%F1 83.93%), RN
AR E BN R E R AR S AR m ] (G
Sl 30.24%H1 16.07%); 4% HBLK, —BARS
BEHAB RS (G 79.20%), Wi HAb R A LT
HE (G 15.06%).

Cortinas et al. (2004) 573 AN KUK
RRAAFIERS, R WA EEBWN — A
HA RS (01 69%A1 79%) . AL 45 5 2251
R, RIS E Kl X 2 (A7 R 5

RZ 5T 45 R £ W (Huffman and Norman,
1988; Strapp et al.,1996): %TL M ZH/DHEZ (1)
MO, REIFEELE . AEATIR R LA R I 3R
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