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Tab.1 The temperature observed by manual and automatic meteorological

stations at 02:00 in Mudanjiang from 1 to 10 April 2005 ( Unit:0.1 °C)

H 1 1 2 3 4 5 6 7 8 9 10
AT -32 12 -63 51 32 16 8 23 -3 4
H3zh -34 12 -63 47 27 18 7 22 -5 5
£2 200544 F1~10 B 02 At4tATiE Tk 5 Sl i & I 22 R 3 T — R g, 1 H
ATHSEHESBHREER FHX 13 MR ERMRILE R (L 3) ITLIEH,
Tab.2  The test results of temperature observed 1 A AT UM 25 5 AD [ sh O 45 S A s By
by ;[nj;:al and automatic meteorological s.tatlons in 2Rt 7E KIS JE E MINHREE U R 2 D,
njiang at 02;00 from 1 to 10 April 2005 A 2 K B 22 90, 319 | B — % i A 5
F S ‘ g e o) T 2 AP 90% o W] L, A TN (4 3
0.004 0.950 0.036 58 0.972 XJL{E' ,uﬁiﬁ%;&ﬁﬂxﬁﬁ ﬁ ZjJX}b(lj“ —Iu/ft%é%
0.036 57.971 0.972 }\IXHIJU[IJO
2.3.2 REKRK ®3 | ARESZEZATIFMEHUNERE
HRHE(5) 18, 153 RMSE =0. 02266, A\ T3} Tab.3  Test results of artificial and automatic
UL SR AET-2 0 2. 55 Fl 2. 51, RMSE /T ebservation daia in January
SMAE ) 10% , 7R 25 SRVFAE B o T 00 Fn HH Kk
HEME 11 B i 1, T LUAE B, AT » 02 .08 14 20 I 4 3 34T 1 295 5
DUAE T SOOI 121 5% R 25 SR A, A D¢ R 456 T 02 .08 14 20 & T i 5 2 5
0. 01 ek i . P 02,08 .20 1§45 3 9 5.3 22 5

LR T BERSEORG I PR ZE R I N 02 B

SR B ShINE AT AR N T IE, 7T LA ARG Y
AI;{%muﬁé\j{Fﬁﬁﬁ U 02 Eﬂ'?}f‘;’é HEJI \E%JV‘]{”J \ﬁlfé%ﬁﬂ%
08 B2k B M NIl R A TR 25 R e

14 AL IIT M P 22 55 B 2

1 o oo 14 BEALTIT K B B8R T 6 2
8 R*=0.9977 20 FREEHE AT i 2
E 4l N 02,08 .14 .20 if 453 141 TG i 35 2% 5
§ . v 02,08 .14 20 i 43 Y TE i 595 5
Q‘ R 02,08 .14 .20 I 45 34 T i 3 22 57
4T F 02,0814 20 431495 i 3 2% 5
—8_8 — 5 i . T L 02,08 .14 20 W43 0 0 F 25 5
H S/ C D 5 om B BRI L BOER 2L 5
A1 20054 A 1~10 H 02 RPHEFHLE 10 em 111 FHG T A ER2E 5 B
N5 B S8 e He s
Fig.1 Comparison of manual and automatic observation 15 om £ HHTRHER
values at 02:00 from 1 to 10 April 2005 in Mudanjiang 20 em BB AT 2E 5T
K 40.80,160 320 cm 443 0 B E %7
3 R A ST
3.1 BZEEATHARY—ERR z AL T

AR DL 1 JRUHAN R R X R TTA 8 AL
2005 4 1 ~12 45 H 02 i} ,08 B 14 1 20 fif A



%2

A LrAE ORI N TN A Sl R — A 5 295

F4 B IITE 8 Pl 2005 4E 1 ~12 4 H
02,08 .14 71 20 FF AT XL 55 55 E Sl Uk iz 45 0 il
SR ¢ KR ER . Hh BRI AT B R
BN B H WL B[R] sl 2 TR BE A [R] B ) A5
R = 7R BTN S B 3 & I BOS A AE W
255 AT UL L 2R 1 A 00 58 1o 36y 95. 7849%
R 2 FOULI 45 SR TG B 35 25 S R 96% o S Ak
Wi, SR TLAR 450l N I T [ 3 00 25 5 i 24—

Hie 4 AT UL, A B Sl 45 R i A 2R 1Y)
TR EEFATEIFH 4 7, FA FE PRI A

RRAMENTS S Ashuh BFZRULR HKON 5
HAN10 A A 2 Al siAr e AT A Sh i 2R 2
FEFUR 3 AA 3 AU SAAEN LTS A 3D
RWREPFEFHNL;1.2,128 9 H KB HEFH
e it U R BN SR b pUMITE 3 S PN B VIRTE 2
REL AR B R M 22 R B 4
KR — VBT, 22 St B e Hih 2k R A&
FERPIEAIRSE U RZHR D, 1 2R P ER
JEHR K RGE Fo gl iR T 33— VER I i
LLRIHMET 2 3, e 22 A PR, , 2 H A 22 57 0
FIER,

x4 BEITEHSIE2005E1~12 BATFHEFUNRIGLER

Tab.4 Test results of eight stations’ artificial and automatic

observation data in 2005 in Heilongjiang Province
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Homogeneity Test of Artificial and Automatic Meteorological
Observation Data in Heilongjiang Province

ZHENG Hong', WANG Bo', ZHOU Yongji’, WEI Lei', LIU Dong'
(1. Heilongjiang Climate Center, Harbin 150030, China; 2. Heilongjiang Meteorological Information Center, Harbin 150030, China)

Abstract ; By 2006, the 1 904 automatic weather stations have been running in our country. Within the next few years, all artificial ob-
servation stations will be replaced by the automatic weather stations. How to test the observation data between automatic weather sta-
tions and conventional stations has important practical significance because of the obvious difference between them in the principles of
instruments and the observational methods. Based on hourly parallel data of random 8 stations in Heilongjiang Province at 02 .00, 08 .
00, 14.00 and 20:00 from January to December 2005, the homogeneity tests of meteorological elements including pressure, tempera-
ture, vapor pressure, relative humidity, cloud cover, visibility, precipitation, evaporation, snow, wind speed, shallow geotempera-
ture, deep geotemperature and frozen depth from the artificial and automatic observation stations were done. Results show that the non
— significance difference of all elements between the artificial observation and automatic observation was closely to 96% , which indica-
ted better homogeneity of them. On the whole, the elements of the artificial and automatic stations in Heilongjiang Province had a poor
uniformity in winter and summer, the difference was obvious, while they were better in spring and autumn, among which the elements
with significant difference mainly focused on relative humidity and shallow ground temperature in winter and the ground temperature and
wind speed, ground temperature in summer. In addition, the artificial and automatic observation elements at Mishan and Huachuan sta-
tions appeared a good uniformity, on the contrary, while they were worst at Mudanjiang station. The cause of the difference mainly re-
flected in the influence of high latitude environment on observation instruments, measurement instruments and measuring methods, arti-
ficial observation error and artificial maintenance and observation time, etc. To further perfect the automatic observation data, you
might need to adjust and revise them according to the local climate and the causes of difference.

Key words: artificial observation; automatic observation; homogeneity test; Heilongjiang Province
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Characteristic of Phase Conversion and Its Cause
on a Rainfall Process in Late Spring

ZHANG Nan'*,| PEI Yujie', LIU Liang’ ,ZHANG Yingxin'?,ZHANG Ye'

(1. Hebei Meteorological Observatory ,Shijiazhuang 050021, China;
2. Hebei Meteorological and Eco — Environment Monitoring Laboratory , Shijiazhuang 050021, China;
3. North China Electric Power Research Institute Lt. d, Beijing 100045, China)

Abstract : There was an obvious rainfall process with the typical return flow on April 19, 2013 in the middle and south of Hebei Prov-
ince, which had a complicated conversion in precipitation patterns. The spatial distribution of precipitation patterns was rain in the
north and snow in the south of Hebei Province, which was rare in the history. Thus, based on the conventional observation data, auto-
matic meteorological observation data, Doppler radar data and reanalysis data from NCEP at 1° x 1° spatial resolution, the variation
characteristic of the precipitation phase in late spring and the cause of phase transformation were analyzed. The results showed that two
cold air from the east and west directions affected the central and south of Hebei Province. The cold air from the east path invaded
mainly below 850 hPa in earlier stage, while the cold air from the west path intensified temperature going down in the central and south
region with lower trough on 700 hPa moving to the east,which resulted in the precipitation types conversion in larger regions. The indi-
cation of the temperature above the ground 2 meter for the precipitation types conversions was limited because of the wide ranges of tem-
perature from —4 °C to 7 “C, but the change of ground pressure was earlier than that of the temperature, thus the change of pressure
was more meaningful to forecast the temperature going down. The low —level jet on 700 hPa played a decisive role in the formation of
the middle - level warm layer, where the solid particles of rainfall could be melted to liquid. On the contrary, the rain converted into
the pure snow when the warm layer disappeared. The -2 °C isotherm of 925 hPa corresponded better with the snow area, so it was re-
liable to distinguish the phase of rainfall by the vertical profile of the temperature. Furthermore, the bright band of the 0 °C layer the
rain and snow mixture appeared over about 4.7 km, and the time of quickly declining of the O °C layer height was corresponding with
the time of phase conversion of rainfall. Therefore, the change of the 0 °C layer height considered as an indicator of the phase conver-
sion of rainfall.

Key words: return flow; precipitation phase; rain and snow conversion





