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Abstract: Longfengshan Regional Atmospheric Background Station is one of a few atmospheric background pollution
monitoring stations at mid- and high-latitude regions in East Asia, and it is also one of the WMO GAW regional stations.
The characteristics of weather and climate at Longfengshan Station are summarized. The regional distribution and sea-
sonal variation of the airflow to the station are analyzed by trajectories calculation and clustering technique using the
2009-2010 NCEP reanalysis data. In summer, as the establishment and pushing forward of the southwest monsoon, the
airflow from regions around the Bohai Bay can move north along Liaoning, Jilin provinces and arrived at the station. In
winter, due to the influence of the monsoon circulation, the northwest and northern airflow passing over Qiqihar, Daqing,
Harbin and other large industrial city have a significant influence. The airflow with a relatively slow movement and from
the Northeast Plain of China can be transported to the station in different seasons. For decades, at Longfengshan Station,
it has accumulated a lot of basic data, including conventional ground-based meteorological parameters, solar radiation,
greenhouse gases, aerosols, reactive gases, precipitation chemistry, ground-base remote sensing, which is of seven major
categories with more than 30 kinds of observation elements. The observational studies show that the concentrations of
primary pollutants (such as SO,, NO,) and [ NHj ], [SO; ]and [ NO; ] ions in precipitation have a significant increase
when compared to the levels of 10 years ago, and the pH value in precipitation shows a downward trend.

Keywords: Longfengshan; Regional Atmospheric Background Station; Atmospheric Composition; Regional Transport;
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Figure 1. Geographic location of L ongfengshan Sation and its
surrounding terrain, important citiesand traffic maps

1 ZRULEGENE .. Bt RERET. ZBSHE

Copyright © 2012 Hanspub



e AL DX SRR A ot st BRI 2 000 58

eiEp kg, 7 HTA~8 H AR ERIERGE, 1
e e R Lt PR B S P I . 8 e i)~9 H LA,
HENZH R, RImIER R R LW
ST, BAT KA AR . KT RRAT i 7Y B
B B ZFREAT i BURF X B AR, e
fAL KA A2 5

23 BERSKRERTUHIE

H 2006 £E LK, R L34 T DYYZ2 RS
RERIEEERRMEET), WS RERG ARG
FEVIBEE. BRAUREE. M. Ka. Sk, BEWE,
HHE 1l 25 4k BT A B SO R A G HE
FIRER . B 2 & 2006~2010 4E 8% 4 NZEFGEHT)
HUTH 10 KR FE R ) R B P, L EUE AT R A A

1270

Wind Frequency Count
o

Wind Speed (m/s)
=
o

NI FRIAEL o R L s £ b THT % AT IR 10 S B XUR 7 R
K, HZREAT IR AR AR, 2 ZEBAT RN e KU 7
B Rl b, Foe 2 1T UK B2
No B RGEH I X 9 SW-SSW-S; &2
T KA L B X N E-ESE-SE F1 SW-SSW-S;
P RGE AR T 3 mys.

Kl 3 2 2006~2010 E[A] 2 Rl <, A, A+
SHREE, KA PR . e R sl SO 7 A 3
HEL EIA S EAL, FARIEAEI Y 17 hPa. RilkiE
AWML, FiRMEZN N 36.6C, mAME
(QL.8CHIAET A, e/ ME-14.8C)HHELAE 1 H o
MH B SR IR HEw 22 R E S 7~11 AR EEA
[FAE A L e A 2N 2 o AHGHBEE H P34
HFEBNWIEE R 30%, 4 HMEMKG2%), 10 A6

»
o

w
o
I

N
o
T

N
o
T

w
o
T

4.0

[—<O—MAM —— JJA —@— SON —{ —DJF |

Figure 2. Rose maps of wind speeds and wind direction frequenciesin different seasons at L ongfengshan Station during 2006-2010
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Figure 3. Monthly changes of the mean values of air temperature (T), relative humidity (RH), pressure (P) and wind speed (WS) with (+16) at
L ongfengshan Sation
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Figure 4. Monthly mean rain precipitation and precipitation days
during 2006-2010 at L ongfengshan Sation
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Figure5. Plot of percent changein TSV vs. number of clustersfor
the 100 m-height calculations at L ongfengshan Station
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Figure 6. The mean clusters of 3-day backward trajectory over 100
mag.l.
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Figure 7. The mean cluster s of three day backward trajectory over
1500 m a.g.l.
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Table 1. Seasonal distributions of trajectories (100 m a.g.l.) in dif-
ferent clustersand their ratios (unit: number)

#1100 m BEELMBEEFHHNIH(AM: K)

E=at] %1 %2 %3 ¥4 %5
HZE(MAM) 122 103 215 118 170
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e 12% 18% 34% 14% 22%
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Table 2. Seasonal distribution of trajectories (1500 m a.g.l.) in
different clustersand their ratios (unit: number)
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Table 3. The dataset of atmospheric component and meteorological propertiesat L ongfengshan Sation
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