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Fig. 1 Diurnal variation of fair-weather atmospheric

electric field near the earth’s surface
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Fig. 2 Mean diurnal variation of fair-weather atmospheric electric field and visibility(a) , PM,, (b)
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Fig. 3 Diurnal variation of atmospheric electric field and absolute humidity

(a) mean variation in fair weather, (b) on 16 Oct 2004

5 AKX KT IH R

5.1 WAXSETRMEXSBHESR

1 F XU A RV R A 25 SO R 5052 3 B S
ERM KA. RO R AR LS SR IR
BT AN ] Z Ak 5 AL F U0 BLAS B 27 A5 w] W 1Y
fif s ISR F AR 0] DL 5 KRR B 745 5 i
HL L FGE F AR 1 AN B L JF HOBC R E B

TG X RAT R TTERAR A i v R H R R AG
Z BN 10 pC/kg T, VR i LI S
Xt R I B 2 R ML A 3 AN AR B A i R O T
s FL 2 FRRE A AN (] 194 VL 22 ] JRE 458 i 5 LR T
HL7 5 AR AL R s S T R L

B4 250 7 200543 A 23 HAI 4 H 19 HM
SR (R0 A2 KT L 9 B P MLl XU Y A2 A
2 Ho L 3 B0 B 0 B SR P 2, ML RITXLEE 2K
B 5 min SR8 Bl R AR A ALt Ry B

Yj_’\
it

i



398 Mo R % ¥ #t 20 &

PRI, R 2 15 m, MK 4 ATLLE 3], AR KRR FU.E S g5 T 2005 A2 4 H 19 H 19:30—21:30 ¥
TRABGBARGURMFEEL: R RABTME ARITRIBGWAZEL, /T LUE S #3728 W
YR E. R ARRRZ AT AN K25 iy AR BE AR KLl H 7E S minzZ P8 Ak IR BE TE 5
16 0 MHE A fb VAR Bk 5 B R E TR JFH ~10 kV/m,

WRAREE MR . e KA A LR

—700
12
600 |
—10
500 1
-8
—~ 00 = | ~
E w
g o .
o 2 6 E
S “ }g
< 300 = }
2 Z | =
—4
200
100 72
0 —o
800 —14
700
—12
600
=10
500 =~
— =t =
= . —8 w
E g £
. 400 I 4
g 5 | =
E & e X
300 |
—4
200
100 72
— ‘ 0 —o
00:00 0400 08:00 12:00 16:00 2000 2400
it il

B4 WARRRTFRIBY PM, KRGE H AL (2)2005 4F 3 7 23 H, (b)2005 44 H 19 H

Fig. 4 Diurnal variation of atmospheric electric field, PM,, and wind speed in dusty weather

on 23 Mar 2005 (a) and 19 Apr 2005 (b)



439 7 5L RUHL XOR TA) R A4S F T T 3 T R O 4R 399

—10

—154

E/(KV -m")

—20-

19:‘30 20:‘00 20:‘30 21‘:00 21‘:30
it 7]
Bl 5 20054F 4 A 19 HY AR XS T BN REIZAR L
Fig. 5 Rapid change of electric field in dusty
weather on 19 Apr 2005

PARRTNRTEEE N LEIES PM, 2
REF I IEA G TE ECPEAF SR T RS
SRS PM,, S ARG (9 15 A5G (&L 2b) L P — 2L
HERGWRAERE . 7350 AR EE R PM, il #
FRRARTE 10 pm U B9 BORLY) 10 V047 fr) AL A2 T
WX KA Z . PM R REAE — & 2 5 b SO v 4
R XSEBLR AL S B T VR L A A R L (E A
TE D v B9 00F 5 I LA

WARRAT RN E  (HAE R W
AL TR BB G L+ TR B K v 2 R 22 I (]
WHKARE., £2HH T 2004 458 A 12 H-—2005
1A T HIJLKR B B ¥ 42 i 72 9 45 2 i A Ay
3 PMo R 119 7 24 {EL B AR £

R2 BROGERSHIFENE,BIH.PM RENFHERRE

Table 2 Duration of each dust event, average and extreme value of electric field, PM;, and wind speed
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Characteristics of Atmospheric Electric Field near the Earth’s
Surface Under Different Weather Conditions in Beijing
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Li Chengcai® Wang Meihua? Yang Jing” Li Changhe”
Y (Chinese Academy of Meteorological Sciences, Beijing 100081)
2 (Department of Atmospheric Sciences, School of Physics, Peking University , Beijing 100871)
¥ (Beijing Meteorological Equipment Sup port Center , Beijing 100089)

Abstract

Based on the measurements of atmospheric electric field and various meteorological elements from the
rooftop of a building (about 15 m high) ., the characteristics of atmospheric electric field in different weath-
er conditions are analyzed. Criteria to select fair-weather days are set according to the data of solar radia-
tion, height of cloud base, precipitation amount and wind speed. As a result, 173 days out of nearly fifteen
months are determined as fair-weather days. Data of electric field as well as visibility, concentration of
PM,, and absolute humidity of these days are averaged respectively to describe their mean diurnal variations
and correlations between electric field and various factors. The result indicates that the diurnal variation of
electric field in fair-weather exhibits a double oscillation with trough at 05:00 and 12:00 and peak at 07 ;00
and 23:00 (Beijing time). The seasonal variation of electric field is also obvious.

Variation of fair-weather atmospheric electric field is closely related to the variation of aerosol concen-
trations. Aerosols can absorb small ions, which dominate the conductivity of air. As the concentration of
aerosol increases, the concentration of small ions decreases, and the conductivity decreases as well. Final-
ly. the electric field increases. As a result, the fair-weather atmospheric electric field is positively correla-
ted with the aerosol concentrations.

Mean diurnal variation waveshape of absolute humidity in fair weather is similar with that of atmos-
pheric electric field. Under some conditions absolute humidity and electric field also exhibit almost simulta-
neous fluctuations lasting for several hours. These characteristics show the influence of water vapor on at-
mospheric electric field.

In dusty weather, electric field measured at the observatory remains highly negative and changes rap-
idly. Various quantities in several strong dust events are turbulent to study relationships between different
elements. Result shows that there is a strong correlation between electric field and PM,, which reflects the
concentrations of sand particles. However, in most cases, there is no obvious correlation between electric
field and wind speed. Theoretically, atmospheric electric field in dusty weather is simultaneously deter-
mined by quantity of sand particles and wind speed. But the result indicates that the quantity of sand parti-

cles plays more important role in the change of atmospheric electric field.

Key words: atmospheric electric field; aerosol; absolute humidity; dusty weather



