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Abstract The concentrations of PM;, within the 70 m height range at the South Second Ring of Xi‘an were monitored for 4 days and
nights in May 2013 by a microcomputer laser dust monitor. The results show that PM;, concentration varied in 5 phases of the day.
The first phase was at am 8:00-10:00, with an average concentration of 0.056 mg/m’. The second was at 12:00—14:00, with an average
concentration of 0.075 mg/m’. The third was at pm 16:00-18:00, with an average concentration of 0.058 mg/m’. The fourth was at
20:00- 22:00, with an average concentration of 0.070 mg/m’. The fifth one was in the night of 0:00- 6:00, with an average
concentration of 0.038 mg/m’. High resolution vertical observations indicate that Xian vertical variation of PM,, concentrations can be
divided into three types in May. The first type decreases as altitude increases PM,y concentration increases was middle, the average
increase rate for 0.048 pg/m. The second type as the altitude increases PM;, concentration was the highest increase rate for 0.065 g/

m and volatile changes significantly. The third type as the height increases PM,, concentration was the lowest and the increase rate for
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0.013 pg/m. At the height of 70 m the mass concentration of PM,, was the highest, the mean value being 0.56 mg/m’; the

concentration at 1m height was the lowest, the average concentration being 0.048 mg/m’. In the range of 4-46 m height, the PM,, mass

concentration was the second lowest, with an average concentration of 0.051 mg/m’. In the scope of 49-67 m, the PMy mass

concentration was the second highest, with an average concentration of 0.052 mg/m’, which presented a remarkable increasing trend.

During the observation period, the mass PM,y concentration and the temperature had a marked positive correlation at the height of 4 m

(Correlation formula is y=240.73x+12.305). The mass PMy, concentration and the humidity had a marked negative correlation at the

heights of 4, 7, and 10 m (Correlation formula is y=-6.0668x+0.821).

Keywords PM,, mass concentrations ; phase change;vertical variation;South Second Ring of Xi‘an

1999—2005 4, rft [& P45 23 S n] W A SS0RE 4 (PM, ) 35 5]
AR IERI IR T AL Y 33.19%~56.1% ; £ 23 /<5 M bR B T
W, 68% I B EG Y PML" s PM,o 2 4/ N T RS B0 ik
Yy, 0 N R AR fs A K

WS LI, 5 ORI A PRl 5 4R 75%~90% 11 53 A
FE PMo 1, P07 /N E 4 A A el e RN SRR AL B R
A PMo A TR AT K B, 22 vk R ek AR R A
PRIEHER, MLEH IR HE ORI R UK JEHERC . A2 X/ N
B H W Z 40T, 28 Sh BUR A ok BE B I . ZRZE A
PM,o ) ZE 5 AR U EA TIFSY , R B b 145 i i5 G IR A AN [R]
AST] b X AR AL R AN TR o X PM R 2275 Y ad & A 5%
FeH FREREIE Ye R B R AR, TR A R E R
AT ORI 0 T B3 A ST A3, PMLo R PMLs 35 B2 7E 20 m
PUR A, 7620 m L E38IMZeee . w2 A 00 KT
I Hi)ZE PML s Ak ) B A3 A AT 2 1, 7E 40,120,220 m 34>
ANTA] R JE A v JEE 2 120 m>40 m>220 m,

VY ZAE A P AL b DX A B I, N AR 25 RS e
SR AR 25T N P L A R B AT T RS
2 YR A S 0 7 22 Ml X Mo S i R B B BIF T R B, P
1) PMo VR B I BT B A >R S>> H . Bl
B XV 22 T P Mo J5 12 ViR 35 180 78 Ak N A [n] 15 40 B 3 AR AL A
FERE D o AR SO PG 22 T BRAE 70 m i BT Rl a2 Ko
PM, o 5 5 6 B 558 1o 40 R LN, 8 7 P 22 5 H PMLo S e ¥k
J B RN [ AR AL R A

1 Wit FnAiE

AL A SURL ) B A EUOR AR W5 B — i I 5, AR SE 0 1R
BRI EVE LT B R AR R R 2E R X 24 )2 85109 20
SRRAMIM AT ORI o A% P 00X 1A VG 2T R B L
PR EE T F 24030 em b AL KR R IX, B R
HE RS e £ o A /INE YOS AR ARG = AR B TS
Yeo FE20134E5 7 H 14 H 21 H .28 H4r (7 T 24 h
PM, o TV BE AR BOURIN BB 2 h AR — 2 175 P R,
G R Z AT —UOULI , T2 1~70 m 31 [ PN &1 18 B PM,o 19 5
BT B 2 h3RAS 249 PM, o T B B WL B

PM,o >R H LD-3C (L) 754 22 2 f i Mo o6 3 2R 3504
U LA M SR, RS2 B 28 A0 H PMLo J5 2 VR R ) PRl U
TE PRI — A B BHE] A 1 min, REUE N 0.01 mg/m?, 4

T4 0.01~100.00 mg/m’, ZAXAZFEA A SHER S, AT LA
T I I A AR R TR , PERERRUE P HE, B S
UMb TG FE SRS B

FIHI Excle 2003 #1754 40 B, I K] H] SPSS 19.0 Xf
PM.o—iLE S PMo— PR B B4 7 AH G437

2 ZR58%H
21 BERTEIAS5 AREEEPMJRERENTL

VG225 — 3R 5 H PM,o 1~70 m {1 B P AS [6] 1o 2 1473 Ak G
B TR . ML AT DR H, AS TR i B PML ot R 2 1 28 Ak
SR —3, 7R 52 8:00—10:00 PM, [T f ik BF— B 7 |
Fb, 7€ 12:00 Ik B IEAE , 2 J5 B8 T %, I 7E 18:00 T [ 2 i
I, 2R 5 FF LT 22:00 38 2148 A

FRAEE 1 (a) H PM10 JT i VR B AR 1L, AR S 3 A8 4k o
9 54K B, 43 311K 8:00—10:00 . 12:00—14:00 . 16:00—18:00
20:00—22:00.0:00—6:00, 7E5 1 BBz PM,o 5 i ik FE AR 1k
[l /2 0.048~0.063 mg/m*, -3 0.050 mg/m’, 2 2 By B PM,,
Jo e AE AR LA 0.068~0.080 mg/m’, 4424 0.074 mg/
m’, 55 3 BB PM, 5T 5 9K P A2 AL T L 0.056~0.063 mg/m’,
118 0.060 mg/m’, 55 4 B Bt PMo Jit i v B AR Ak 3 [l 2
0.068~0.075 mg/m’, F-21°4 0.070 mg/m’, £ 5 By B PM,, i
e JE AR AL L2 0.028~0.048 mg/m’, -1 0.036 mg/m’,

WA E 1 () H PM JoE i i B AR Ak, DR LA 5 AN By
B, 43914 8:00—10:00, 12:00—14:00, 16:00—18:00 ., 20:00—
22:00. 0:00—6:00, 5% 1 B Bt PMy, it £ ¥k B 722 {1k Y5 [ )2
0.050~0.060 mg/m’, F-14 4 0.056 mg/m*. 4 2 Hir Bt PM,, i &
e 15 754k 7 L 0.070~0.083 mg/m’, 4447 0.075 mg/m®, 45
3 BBt PMo 01 i W B2 A8 A T 0.055~0.063 mg/m?®, F-34
0.057 mg/m®. 5 4 [y B PM, 5 2 v JE 75 £k i B J2 0.068~
0.078 mg/m’,F-¥J°40.073 mg/m*, &5 5 [ B PM, 5t 9k 78
FETE R 0.027~ 0.050 mg/m’, -4 0.038 mg/m’,

LT (e) o PMo 5T MR BE AR AL [R)RE AR H AR 5 A B
Bt , 43 WIHE 8:00—10:00 ., 12:00—14:00 , 16:00—18:00, 20:00—
22:00. 0:00—6:00, 5% 1 By Bt PMy, 5t £ Wk B 72 {1k 15 [l
0.050~0.060 mg/m’, -3 J5i 1 ¥ & 4 0.056 mg/m’s 25 2 Bir Bt
PM, o Jii 12 7 AR 4K Y A 0.068~0.080 mg/m?*, SF-$47 Ji 2 3¢ JiE
J90.074 mg/m’, 55 3 [ Bt PM,, J5 1 v B 28 4k 78 Bl M 0.05~
0.060 mg/m®, -4 JF 5 H 4 0.057 mg/m*s 55 4 By B PM, 5

19



—t

WwWWw.

kjdb.org ##S#R 2015,33(9)

SCIENCE & TECHNOLOGY REVIEW

U B A 1 B R 0.065~0.075 mg/m®, - 1 T 4 T K
0.069 mg/m’s 2 5 By Bt PM,, it 5 ¥k J& 48 1L 35 Bl o 0.030~
0.053 mg/m’, V- BT vk B 0.039 mg/m’,

HRAE L 1(d)  PML 5T v B AR Ak, IR DR 53R 5 AN By
Bt , 43 %M 8:00—10:00, 12:00—14:00, 16:00—18:00 . 20:00—
22:00, 0:00—6:00, 45 1 By Bt PM,, i 1 ¢ J& 25 1k y1 [l 4
0.058~0.070 mg/m’, F-¥J°4 0.062 mg/m®, i 2 [y Bt PM,, Jii it
He J 75 AL JE L M 0.070~0.080 mg/m*, - 44 i 1 ¢ JE 4 0.075
mg/m’. 5% 3 [y B PM,, JiT 12 ¥k FE A2 163 il R 0.058~0.063 mg/

m’, SR R 4 0.059 mg/m®, 55 4 [ B PM, 0 ik AR
FETEFE 0.063~0.075 mg/m® , F-34 Jo 5 ¢ & 4 0.068 mg/m’s 5
5 B Bz PM, J30 dt 3 B2 A8 163 TR 0.027~0.057 mg/m’, -3
HHE 4 0.038 mg/m’,

&1 (a) ~ (b) PMo 5T f Y B2 A8 AL A LA [R] , 17T HL 4
AN BB B LI 25 SRR A SRR AR , T R W VE 2 5 H 70 m
e JEE 0 1R ML U S ViR BE IS AR A ] 43 S S AN B B, R PY LS
HEAREER L,

~ 0.09 .
£ 0.08 7, 0
@ 0.07 o 0
= 0.06 g0
= 0.05 = 0.
%Iﬁom 2 0.
0.03 I 0.
‘%0.02 = 0.02 19
2001 m - = 001 +28m —a22m - 25m
= 0‘00 . " " N ) R (].()0 P .m L —x|—31|m T 34.m. )
e ggesges8g8s8s8 £E888&8888¢8 8 8 8
gedreegads8dss gedx2xegdsgdds
} i [)/h
(b) 19~34 m
0.09
E o
en
£ 0.
‘lﬁ i
£ 0.
@ ;
 0.02 ——55m —®58m ——06l m
= 0.01 ——64m —*—67m —e-70m
o 2 2 2 2 2 2 2 2 2 o o 05555 22 2 =
o O O O O O O O o o o <o oo Qo Qo o Qo o o o o 9o <o
B S A F 8 8 S A S & & © B S A &+ 8 8 S A S A «F O
[ e e ] (o] o o o o f=) O = e e e e o (o] £ fe) o o
Hf ) /h Hi ) /b
(c) 37-52 m (d) 55~70 m
E1 "EZXHE_I5APMJRERETH L

Fig. 1

2.2 BREIF5 APMMERTL
AN TR) A TR) PMa J3 2 € J3E 1) 2 1) 28 AR AN ] 3 2o %ot A A

Temporal variations of PM:,mass concentrations at different heights from 0 to 70 meters in May
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Fig. 3 Vertical variations of PM;,mass concentrations at different times of day in spring in May
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Fig. 4 Correlations between PM;, mass concentration and temperature
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Table 1 Correlations between PM;, mass concentration and temperature at different heights in spring

153 /m LIPS 4 125 3 /m LEESES 14 1953 /m LIPS 733 /m LIPS
1 0.63’ 19 0.58' 37 0.59’ 55 0.57
4 0.69” 22 0.57 40 0.60° 58 0.62°
7 0.63" 25 0.58" 43 0.61 61 0.60°
10 0.63’ 28 0.52" 46 0.57 64 0.60’
13 0.61° 31 0.46° 49 0.55° 67 0.54'
16 0.61° 34 0.53’ 52 0.57 70 0.49’

iEE A P<0.01, %A P<0.05,
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Fig. 5 Correlations between PM;, mass concentration,humidity and hight
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Table 2 Correlations between PM;, mass concentration and humidity at different heights in spring

151 8 /m HHIEREL 151 /m FHIEREL 15 1% /m HHICREL 11 /m AHICREL
1 -0.68" 19 -0.56" 37 -0.61" 55 -0.63"
4 -0.73" 22 -0.61" 40 -0.63" 58 -0.70"
7 -0.74" 25 -0.65 43 -0.65 61 -0.64"
10 -0.71" 28 -0.60" 46 -0.64" 64 -0.57
13 -0.68" 31 -0.55 49 -0.66 67 -0.49
16 -0.63" 34 -0.58" 52 -0.64 70 -0.38"

JEEA P<0.01,* A P<0.05,

4 Zig

1) PH2EEE 3070 m 5 BT Bl P PMLo T it R S AR Ak
5 PR 5341 R 5 A B B i 728 AR , 794 DA £ 4 i) o RLAE
12:00 F122:00, 5 4~ By Bz 43t 2L AE £ 8:00—10:00, 12:00—
14:00 ., 16:00—18:00 . 20:00—22:00 . 0:00—6:00 Z [i1] , & Bl {fk—
[ R (AR = i B et F

2) UL, B e B ARG PG 22 5 7 47 PM, ot it R B
BREH E AR X SR AR R CR . I a]
VU2 5 H PMo JoT it ik B e [ A8 Ak 73 ok 3RS 55 1 Fh S AU
R B TR HE I PML JUT i VA R 388 0 e R e e, S X G R
0.048 wg/mo 55 2 P AT =5 E (15 I P BT 55 7% 2 i
HahnRe R, 333K 0.065 we/m, B AL R, 453 Fh2k
TNt 5 o B2 1R 384 0 PMLo JU et YR 3 18 S 32 /)N, 3B 34 5y
0.013 pg/m,

3) FEWGIN I BEN , PE 4R 3R 5 H 70 m = V0 N Y
PM, TR B i, P44 0.56 mg-m™, 1 mAbHRFE PM, f
%, 1444 0.048 mg-m™. TE 4~46 m 15 J& 70 ] PM, i B ik
BE N URARAE , 72 B R O 0.051 mg-m™’, 7E 49~67 m
1 TR PMLo J0T o v B Ol W s M, T 3 R
0.051 mg-m™, 4~46 m =5 PMo it ik B 23R 08 |
THHA, E 49~67 m 125 T B PM o vk J3 S bl | T hta s,

4) ARHIGERAE IR AE PMo IR 5 4 m A RE 2

J¥] S 0 8 35 TE AF DG (y=240.73x+12.305) , 5 4.7 .10 m &5 BEAL
AR S5t B 2 67 A G (y=—606.42x+82.08 ) .
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