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Characteristics of Winter Atmospheric Mixing Layer Height in Beijing-Tianjin-

Hebei Region and Their Relationship with the Atmospheric Pollution
LI Meng' " , TANG Gui-qian®* ,HUANG Jun’,LIU Zi-rui’, AN Jun-lin' , WANG Yue-si'"’

(1. Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters, Key Laboratory for Aerosol-Cloud-
Precipitation of China Meteorological Administration, Nanjing University of Information Science and Technology, Nanjing 210044,
China; 2. State Key Laboratory of Atmospheric Boundary Layer Physics and Atmospheric Chemistry, Institute of Atmospheric Physics,
Chinese Academy of Sciences, Beijing 100029, China; 3. Key Laboratory of Digital Earth, Institute of Remote Sensing and Digital
Earth, Chinese Academy of Sciences, Beijing 100094, China)

Abstract; Atmospheric mixing layer height(MLH) is one of the main factors affecting the atmospheric diffusion and plays an important
role in air quality assessment and distribution of the pollutants. Based on the ceilometers data, this paper has made synchronous
observation on MLH in Beijing-Tianjin-Hebei region ( Beijing, Tianjin, Shijiazhuang and Qinhuangdao) in heavy polluted February
2014 and analyzed the respective overall change and its regional features. Results show that in February 2014, the average of mixing
layer height in Qinhuangdao is the highest, up to 865 +268 m, and in Shijiazhuang is the lowest (568 +207 m), Beijing’s and
Tianjin’s are in between, 818 £319 m and 834 +334 m respectively; Combined with the meteorological data, we find that radiation and
wind speed are main factors of the mixing layer height; The relationship between the particle concentration and mixing layer height in
four sites suggests that mixing layer is less than 800m, concentration of fine particulate matter in four sites will exceed the national
standard ( GB 3095-2012, 75 pg-m ). During the period of observation, the proportion of days that mixing layer is less than 800m in
Beijing, Tianjin, Shijiazhuang and Qinhuangdao are 50% , 43% , 80% and 50% respectively. Shijiazhuang though nearly formation
contaminant concentration is high, within the atmospheric mixed layer pollutant load is not high. Unfavorable atmospheric diffusion
conditions are the main causes of heavy pollution in Shijiazhuang for a long time. The results of the study are of great significance for
cognitive Beijing-Tianjin-Hebei area pollution distribution, and can provide a scientific reference for reasonable distribution of regional
pollution sources.

Key words : Beijing-Tianjin-Hebei area pollution sources; ceilometer; meteorological parameters; fine particulate matter concentration;

atmospheric pollution load

A AR LR T T AN om . 2010-10.25: 57 E8: 2015.01.25
ISt R e 1] s s v GEERERE E&WA. b A B ke S A B £ I (XDB05020000,
ﬁ\ﬁ%ﬂ’ﬁim}? , Jif T ﬂﬂf‘KﬁE%ﬁﬁE’J i B il T T v
ERGZEREE(MLH). KBS ZEE(MLH) & esta. %%%99%;2,t,@ﬁm&’a‘ﬁi,f%ma‘fﬁmjjﬁ%
Y - > 8 e e e 5 KA FREE | E-mail : LiMeng@ dq. cern. ac. ¢
MY B R T2 — X T A o SR Email tgq@ deg gom. ac. en



1936 7

i

B 306

FS ey R A 1 B o3 A B o T AR .

H 80 - LK IR Z MR EFIH ARS8 Tr
B (LN Nozaki J7 B2 | P4 # 2! | Richardson
Bk ) SR B IR G 2 5 B A AR AL REYE. Garela
SEUURIHT HYSPIT RS TH5E 5 (19 K< MLH A4
K AIE S 50 B ) T S 5 A RS AT TR T
MLH Kz HoXf 7 T AR S BN C R 2 04
P 105 P 5 3275 S T B AT 9 DR R0 MILHL F30 0 452
B, BAREN R SEH LT LU MLH,, {H )2
RS B AR PRI | B 43ty o 0 J — R 7 U g
S, oA — K 24 h {RA 2B EFE.
FEFAGE 1 M T SR SR SR P AR R R TR,
FIEEE R FIRRZE R I E I an
Hh T A (R EAH H LIRS, 24
Wik, WUEE L BOBHE D) MEESZHNIEHM
Pl Jo ) 3 A3 08

Bossioli %43 M T M & 1k Al o 18 X A5 5]
MRS )2 B 5 AN A B KRR 3h 2 S B A4
LE P 3 DO I R W U N B T P
T3 % AR DA 25 200 1 s FEHE TR & 2
JE T ELS I B G 45 R — 3 Stefan &0 E 2
YUk 75 I8 AT DU e Ll T A TR AL B B —
S R S . A R AR T O B R R
Wh FEZ AT AT PE 2 9 K S e 17, WOt
R AR T kT i B2 R Sicard
SEISUR R R IS T ST O T Ok TR 1 2E R
(PUBES) SEAT T WL 5%, 45 2R 3 WA 15 T P 1)
SR RN L ZE BB A S D 1 I A2 B 12
B MEROLE R EIAEY T, & & U2 T
K= R TTHRWE IS = 25 B BOL & 5, ff
FH 2z v ASCAY 00 e e 1) B 56 £k LR 4 r MLH
JE— RN EAR R 7. Emeis 2 = R AR
7 B I8 R R AN [R) A e SR I S AE O [R] 2= 5T
ASTa] sl g R AT TR, X e R B A S AT IR & 2
SLIA B B 5. = m AU R = R %
FTHERME R = )25 B0 TN, LR E ik
W FH 2= 8 A3 I 008 JE I ] 30 ST 3R 2k 51 ok i D
MLH & —Ff 5 by BRAR 19 J7 12

B TR 2 B B RS P ORI, Sy 3R B R
24 h ELLRAZBARHE | T R SIRE
JE R AR R B — 4 i Y i O P A A
Z=2 A R = @ A s 40 B 17 s B X 4 Al
ML RE, ARIEMZE R ) MLH 28 {b R,
ARG LSBTGS A A ORI £ 4 , 3 T

4 A SRR s AR TR T R[] 3
KA YW Arfif i, Uil T MLH 55 40 R0k vk B 19
KA.

1 HR5HEE

1.1 e

TS X Z A T R X, A R T L,
SRR B DO ARG SR, PEERSN RAT L Lk,
AL L K. SR T F ST L X Y B,
ZeAbmt o AR BT AR | AS mA AR PG R R DX i
B3 AU R R R RO KT, 4 Dl
SRR PR B A 56 T B AP R Xk, = db
SR RAT L RIEE Ll 22 B A0 1L TG A, LR R S b
ST A A 3P % R A G KA B R
A AR e T Tl A, LR btk A R T R4 Rk
BB, 28 B 0 N AR BB YT G S, B N ZE BRI T
rh R A BT 2R B, A S R P R AR OR AT L L
Frul B R A G TR AL 2 B B, BAR
st s AT DR 1.

B1 mEEXEBHEASHTE
Fig. 1 Site map of the Beijing-Tianjin-Hebel region

1.2 {U&NA
ARSI R Vaisala 3958 B BT Sk 25 =AY CL31
FCLS1 AR, X P AR ES R T ik b Z A% A 0O
LIDAR (SEOGAHRINFTI ) H A S i KA BORL) 1Y)
S T R RN 25 5, CL31 T CLST 1 32 2 Wi 2
B fI%2.
F1 CL3 NBEWEESH

Table 1 ~ Main parameters of the ceilometer CL31
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