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Abstract: To examine the vertical distribution of air pollutants in the lower atmospheric boundary
layer, the concentrations of SO,, NO,, O,, NH, and BTEX (benzene, toluene, ethylbenzene and
xylene) were measured simultaneously by passive samplers on a 325 m meteorological tower at ten

heights(8,15,47,80,120,160,200,240,280 and 320 m) , during February 10—25, 2009 in urban
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Beijing. The results show that the highest concentration of aforementioned air pollutants along the
vertical profile was always observed at 80—160 m height, decreasing toward the surface and toward
higher altitudes. The concentrations of these pollutants between 200—300 m varied insignificantly,
with values close to those at the surface. In contrast, the concentrations of these pollutants changed
dramatically below 200 m, with the maximum values at 160 m for O,, SO, and NH;; at 120 m for
benzene and NO,; and at 80 m for toluene, ethylbenzene and xylene. The elevated concentrations of
gaseous pollutants coincided with the inversion layer and were likely influenced by the emission
heights of point sources and the meteorological conditions, as well as the dynamic and thermal effects
of urban canopy combined. The individual contribution of these factors needs to be separated in
future work.

Keywords : gaseous pollutants ,urban boundary layer, vertical distribution,inversion layer, Beijing.
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A POR  CHER ZHZE) BT 16 d i S [ A WL A9F 5% 45 SR A B 4 s S T O M 2 S e ) R
G3 AT T BT, Ay T3 B T b J2 15 Y e P Ao P F (AL B0 UE VR

1 # 85 J5E: (Materials and methods)

1.1 FERCRETTIR

LI 512 56 1) v L 2 g R BRI ST BT 325 m RRHIE T B AN TAL R i L =3 ik 5
JUPUERES 2 [], BE = 3R 24 1 km, HAK 200 m A RGAE A G6 38, db 50 m S 25 PG A [ (4t 3004 .
TR FIEE T 10 AU & B, 20 912 8 .15 .47 .80,120 160,200,240 . 280,320 m. Wi i BE e 4%
TG YRR T B A ZE R I, SRR B 2009 4F 2 H 10—25 H 3L 16 d.

WFFEHIN] 7E LR 10 A B4 T B RM“ 43 Hr 7 (Analyst) 98l R4, IO SO, \NO, .0,
NH, #l BTEX I RS ZCR AR S TR T8 8 B8 5 RBURE ST Y, 25 R %
SRR K A5 Yo () YRR BT e 2 VA S0IE T i g sl R S O T SE e A 1, 5 R SRS
R B Y R R R A28 A WS VA R e I3 (36 1) 35 el ol o 0 5 Wi
W I A A 2 SR A AR i ad A2y b A B Tl Wicle T ORI 18] 325 m R ARG 1S 2B
FE MRG0k R ORI 7 vk WL SCHR [ 22].
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Table 1 Sorbents and analytes of different passive samplers

REER Wl IR KR
Sampler Sorbent Extracted solution Analytes
NO, Na, CO, +Hiil Na, CO;+NaHCO, NO;
S0, Na, CO, Na, CO;+NaHCO,+H, 0, S03”
0, NaNO, Na, CO, +NaHCO, NO;
NH, H,PO, EETK NH,
BTEX TR CS, BTEX

1.2 FEs A Hr ik

PR NO, SO, O, il NH, B SR FERRIK R ZEIRIGIHEA S mL ZERGR (F 1), 2B 1 h, ik
FEE 1= A A2 00 515 2 OV 3 4 O I 2 BV P 3 T % ( Diomex ) 74 R AE 77 11 1CS-90 BSF (3 3B, 6
T EFRY BT W2 1.NH; A NO, He A I FR 5 /N F 0.01 pg-m™, NO; Ml SOI Fefif f i FR /N F
0.03 pg-m . ZEHL BTEX B B 38 11 5T 8594 3 mL CS, 1 ARES #0820 6 WS IR MR 1.5 mL
R ZRE OB P BT AE S 20 FT I MO T SR R B 1.5l AEIBOR LT 56 3 S 0, 3= 1Y ( GC-MS) #E 1T
SE AT A R R T I L2 Sk 23 ]

[\

75 B 54508 ( Results and discussion)

2.1 Benzene Fll NO, ¥ & /)2 EL 2k

1 29 2009 4F 2 A WLINHI AN NO, e BE 36 ELERER, ANIET 1 T LI 28 NO, e 2 1) 3k 1173 A
AAARL: 7E 100 m G E 4RI EFHEH TE 120 m @B s KA (40002 14.3 pg-m > H197.3 pg-m™),
SRIGFFEERARZE 200 m. P& AN [ Z A0 FE T 76 200—320 m Z [8], A B 2248 1T {H NO, S Bl HF4E
TR AN, 320 m AL ZE AR E(E S 8 m AT, T NO, W BEAE 320 m AMIET 8 m.
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Fig.1 Vertical distribution of benzene and NO, concentrations in February 2009

AWFFEH NO, R B ZE 5 2001 4F 1—3 H 7RG AIE A I 25 R A7 81, 1B 2001 4F NO, ¥ i
WA BLTE 80 m AbM™  ITASHFST H BLAE 120 m A, 33X AT 8 -5 AS [ 0L 00 Fsf B 3 Yk J22 Hh B A oo BEE A 2. 5
Ah,2001 AERIBFFEATE 120 m = BESEA UL, tho AT RE A B2 2 bt 55 88 I () R B35 A1

b T 2R e B B4k 2005 4F 9—10 H T-i%E% 8 32,140,280 m {5 JEHEAT 1T WM /047 , % 30 2 ik J3F bt
T BB AN SE R ARG N, S A AR 45 A — 2 R T 2005 4E IR E T 4 EE, EEHAZR A, 0]
REXE L 4 1fT S LT Y i e 5 11 3 AR Ak
2.2 0,.80,H1 NH, ¥ i 3 1 Bk

2 4 0,.S0, Al NH, (e B 36 B ERZE. B 2 W LI, 0, SO, Fll NH, ¥ & 3 B 2045 A AR L AR 1k
e AP AL RS R A NO, AR, 5 K 25 5 76 T I (8 vk B 10 B /&1 B2 O, SO, il NH, HH B 7E
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160 m, MiZE A1 NO, UZE 120 m. AP 2 & Hi, 0, SO, Al NH, & BEAE 160 m 1 B P Bt 257 =i 38 A 448 o g 384
{HAE 160—200 m 2 [8] THGE B AE 250 m DL, 0, SO, Ml NH, e & #4793l , (E AR 1k i 8 A o 4/ | 52
PR A 5IPIRAS. 53 Ah SO, F1 NH, #E 280 m Ab VR JE ) 8 m Ab VR FE(EHZIT , 1T O, 7E 8 m AR 3%
X+ 280 m.

ARWFFE SO, Wk FE Lk 5 2001 4 1—3 H Tz G BRIE NI B S MU LA — 3, {3 2001 4F 080 11
AP e FE H BAE 80 m™™ | T AS YR AE 160 m, 3X 5 R 1] NO, ) 22 5 AH 1. 2004 4F- Bk K AE 1435 8.47.120,
280 mff) 4 A EERIEAT T LI , A B SO, e BE fhy bl Rk X S ARG R RLAEAS ], SR R AT gk A
2004 AF LI g B B DL ORGSR 25 R

KT O, BT B4 WL 4 22,2000 4 Z= 1 2004 AEFKEAE 240084 8 1120 280 m 19 3 AR
FESEAT T WLIN , B O, ¢ 3 5 2 B 2 10 B A i 4 i A A, 2007—2008 4F T R EE MM 40,
120,220 m [ 3 /> B 1) W0t 22 30 O, Wk 3 Wit 57 1 2 A B8 T 38 o 24 5k e 55 S S5 ARG A — 3, mT
5 OLIN F E FA EE BEAT C. S Ah, 1990 AE T LIS O, W FEAE 52 m LUF B S s im >, 54
F9E 60 m LAF B AR AL R A AR N — 2.

X NH, A3 BRI 7T AR 7 /0. 1989 476 FifE 3 AN 4k 20 d B9 00 % P NH, %% 18 m >
1.5 m >52 m"™ i BF5E 3 B AT R0 ME LA 25 S8 AT M )2 NH, BEERIMREAE AT 58 1 I 45
T AT KT )2 NH, BRI AR HRAE , K BUHAE 50—100 m = N B 4 EIE T 3kl NH, E5% A J&
i it A DA I HE R AW SRR AT BRI NH, BRZE S, ANAT B T BRI T NH, (3 7T
G3ARFOE ML, A mT Sy TR R 80 2 NH e R 3 L 50 E Bkt
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Fig.2 Vertical distribution of O;, SO, and NH, concentrations in February 2009

2.3 RERYREE R T ELF LK

K 3 MHZE R IR (135 M-xylene . O-xylene F1 P-xylene ) Fil BTEX F%) ¥ i 3 B B 2. K] 3
B BT AR ACRAAE LE BRI o DML T 4, AR B B 2 o B AR 388 in I 384 0, IF7E 80 m &b 3k 3 0
{ELAE 51 80—200 m 3 [T P4, VA< J32 Bl 5 2 8 A9 384 in T B2 AP 5 200 mi LA b, "B AT 1 e B A A R B 87N
Ah B ZHZEF BTEX MR BEFE 320 m 5 8 m MIZEBEAR/IN; 11 SR AT BEAE 320 m AMIRT 8 m, 24l
F NO,.2005 4 9—10 H FIZ L83 8.32.,140 280 m 55 4 AN BE AU T K | 2R HRUR I,
S BE AT R0 B AT T R I 2 T e R A B M0 T A T A Y e RS AR S 1
2.4 KAG Y AT A0 RRIE KOE R A

W ST, 320 mo SR, AN IR R AT Gl A T RS SRR A ARL ;1) W AT 2 DA ST b T

BIZ T LT 7E R — B BRI 5 4R T R4 52) 200 m LA I, KA TS ek B8 110 3 020 b i 38 AR G 5

/N33)200 m PR V5 QWi B 0 ARk E ORI B AN [R) 75 Y Pk B 0 A R 240 78 U s B R P R B 0,4
SO, Fl NH 7T 160 m; A1 NO, H BLFE 120 m; AR | LM AR 80 m Ab) F2 MW T 275 Ye i) 3 1
JERER AT AR I EEL R AT
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Fig.3 Vertical distribution of BTEX, ethylbenzene’, xylene and toluene concentrations in February 2009
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W 2 BRI TS Y W A B 1, 2 TSN T 2 TS Y W R LA A R R R, RARZ SRR
SE L YHRE 1355 , 15 Y I R AEAZ 2 45 R B bR, T s e i e BEAE 0T X 325 m R BRIE R
T LR G & B, WL A (B Y v i e ELR AR A R 2 A A B B OC R 4 45 T ORFE I ]
1) H -2 B BR 2, wT AR HOULI B B 4E 21 8 BE AR 2,2 10 Ham bl (8—32 m) H B T &
WEATIR YRR (22312 BN |, FIREZE 100—240 m F1 280—320 m Z3 5115547 H B0 1 S50 T 55 K1) 9 Uk
SRR ;2 H 11 H AR = 47—80 m 1 100—120 m AL IFEAESS A IR )2 Wi rh i 2 A 16 H
TE 65—100 m FlIfE )= 240—280 m HIFFTERCES (YR )52 17 2 20 H7E 160—180 m — ELAFFEVR Y
SR WIS 2 H 21 H R 25 HAE 80—100 m 1 240—280 m BIAE7E IR MRS iR 22 H 23 H
MIZE 160—180 m H BRI 55 100052 . X LU IR 1—4, 0] LU 75 Y 1y 2 150 28 110 v J3 W {1 2 9 76 300 1
J2 HE S v S B PN E AN WA ] 200 m 55 B DL B AR A G (T8 5) B R TS e B, S 305
ek B A H 2 IR A 2PIRES.

242 HeEgmKzR

A ZE SR TOOG I T R 82 ) )23 )2 BV 254 il 5 23 P s e W 1) b 9 1, 2 5 8005 e W A e
JZN ) RS GGEE I T IRT EE 2 50 m' T T EEEERR A 120 m LR L, ZESR T E R
SR FERT I #)JZ2HEO RRT5 e 1 & SR 1E 80— 120 m i B .

T340 HECIR 5 B X 5 Y v A T 0 A AT — 2 R ). S A BRORR ) 0 R — 5 80 m, MHR
FIFR T EE AT 180 m ) X AT BB AT A SO, W B Wi 11 BAE 5 B 160 m Ab A JFL AL X6 T BTEX 1fii 57,
B T HRIEHER, MLBh 22 RS A W R R b AN R e A A — e Tk X R R A e AR T A
L& R BTEX 2 FUE 80—120 m (75 Fl 4.
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3 %51 ( Conclusion)

2009 4F 2 A7Edb T 325 m KR PIEA R 10 4> B H B R AR a8 AR5 444 S0, N0, 0,
NH, # BTEX ¥ EEVEAT T 16 d (14 [R5 000, & BRAL 50300 XA 2815 Yo ik 38 19 3 140 A HAT B S 19 40 2
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FE I 5 B L P L .8 TS Y R B b 2 A (R B R IR AN (W) R B, Herf O, SO, Fil NHL, BB 3 T
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