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Abstract: The latest ERA-Interim radiosonde and surface data with high spatio-temporal resolution are
used to analyze the change characteristics of spatio-temporal distribution of the atmospheric transport and
self-purification capability in Zhejiang Province. Combining with air quality data from Environmental Pro-
tection Agency, the relationship between air quality and atmospheric self-purification capability in Zhejiang
is explored. The results show that atmospheric self-purification capability is smaller in coastal areas and
larger in inland during spring and summer, but increases in coastal areas and decreases in inland when it
comes to autumn and winter. The average atmospheric self-purification capability is in the increasing trend
during the study period. The 10 m wind speed which represents the underlying transmission is the biggest
in autumn and winter, but is the smallest in summer, slightly decreasing with time. This is one of the pos-
sible causes of the aggravated air pollution in Zhejiang. The distribution of 10 m wind speed gradually re-
duces from east coastal areas to western mountains in general, being slightly larger in autumn and winter,
northerly winds mainly. The atmospheric self-purification capability is the poorest in winter over most
parts of Zhejiang, and the prevailing northerly winds tend to bring the north pollutants down, so winter is

the time period when air pollution is prone to occur in Zhejiang. When the wind speed is small, and the
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direction turns into northwest, the pollutants are brought in Zhejiang from the north, getting accumula-

ted, then more serious pollution weather is most likely to appear. The air pollution above medium grade

occurs mainly in the developed areas like Hangzhou, Ningbo, Shaoxing, and Jinhua. Comparatively, air

pollution rarely happens in coastal areas, such as Zhoushan, Wenzhou, Taizhou, due to the good atmos-

pheric transport conditions. The air pollution occurs less frequently in Lishui and Quzhou as the result of

high terrain and slow development in industry and economy.

Key words: air quality, atmospheric self-purification capability, atmospheric transport capability, maxi-

mum mixing depth, ventilation ability
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Fig. 1 Distribution of Digital Elevation Model (DEM) (a) and landuse (b) over Zhejiang Province
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Fig. 2 Estimating maximum mixing depths
by the method of dry adiabatic
(Wang et al,2000)
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Fig. 3 Average maximum mixing depth (a, unit; m), ventilation ability (b, unit: m* « s '),

atmospheric self-purification capability (¢, unit: 10" km?

+a ') and

10 m wind speed (d, unit; m * s~ ') in Zhejiang Province from 1979 to 2015

B0 A A TE 5500 ~6000 m?® « s 5 BT 21
M2t & ZR X R T 500 m? « s ' Ay, 2Rl
KR H] 6000~7500 m® + s ',

KA A BEE ) (B 30) BB B 28 1b th 6 30
ZER VA ZR/N BB ) B 4 R S Ak B e, 20 (i
LA ZERAHERE ) HEATE 14X10" km* « a ' LA
TLEZELE 16X10'~20X10" km? « a~ "53] 7 21 it
4L AFERAABRIEKT 1X10'~2X10" km”
ca LV EHBEHKT 2X10'~3X10" km® e a !,

ST A K e 5 BT B TR RS BE S L b R
AP RS AE T . 10 mo XU B A 08/ (& 3d) L 7E
FRA TR R, RN o I b T XU £ 9/ A 2

VTAR 285035 e AL B T R S5 2 —
3 ZS[a) A3 AR

T DX 2 AP R L R H R BN R

M T3t 15 e e LB R 22 /0N L 14 I e T R BE T 4
IR AERAR R L S 08 I #825 iffk 32 3 1 43 A1 B &
FHAE o i g5 KR A )2 T JBE A — 4F D 2 2 B o il b X
AN TR BRI 2 R AR T N e
B fi K s HLAt 3 DX A & 3 fie /s o B3 0 R (BT IS
5 RAHE A R AR (1998) 159 B M 245 R — .
£ 3 RTIR AT JZ 0 Bl K LA R I O Fe fIR L 1



328 A

% 943 %

7 DAy e e T 10 45 0 DUV R B RT3 )2 i B T
HERAR KA TR m . FRE%E QIO XE
B X P WA — B g R F RS T
il T T A X R RE R B B AE AR LR
P R )Z BRI KA A S R 2 T
AR T B FRE BT ST AR X A DL T A AT
A3 i U 00 5 B A R AT K L 26 = TR )2 v BE AR
A AL T R e R I

{EL I XA 19 2= 5 A8 AL 2 ) A 5 B R IR =
JREJEAT JT DO A Bl e R B T T M X/
fili 3t DX R A 5 B 1 K L& F L i v 3t X KGR K S
(G AESTIAN 8 NN N B ] TR Y S N X C N
KA —4F DY 2 7 b XA JE R R LT R 3 XK
— i (D

AR H R ARCA A RE T 18 T T M XD At
DX AR 52 B oy pl 1 b 2 7 1 R A 23 A W AR AL B
fili 3th DX R A ¥ RE D des (&1 4) . KA HHRE 1 1Y
A Gl M 22N 2 (J815) i R

(a)
M T
B
Sttt e o
M A ‘ BEEANGED

o [ ]8.0~11.0
13.0
14.0
B 14.1~15.0
B 15.1~16.0
Bl 16.1~17.0
W 17.1-18.0
I 18.1~19.0
I 19.1-20.6

(c)

'

BeIH i

k5 HE D
* [ ]13.7~14.0
[l14.1~15.0
[ 15.1~16.0
B 16.1~17.0
W 17.1-18.0
. 18.1-19.0
. 19.1-20.1

H Y A 3 DX /)N o P L DX R A 23 A s B T Bk LA T LY
B IX A R T R L R AR 23 A B 3 XK
BARE REFBEA N X E AL A Z= T
WA DX A v RE ) L R DA — R

AR T GRED

2

S [113.6~14.5
I 14.6~15.0
Wl 5.1~15.5
B 15.6~16.5
I 16.6~17.0
. 17.1-18.0
. 18.1-19.1

Bl 4 1979—2015 WL K< HF
AE S0 A P B 10" km? « a™!)
Fig. 4 Spatial distribution of atmospheric
self-purification capabilityin Zhejiang Province
from 1979 to 2015 (unit; 10* km* « a™ ')

T M L

i

M ki

[ ]9.1~11.0
2 [11.1~13.0
I 13.1~15.0
B 15.1~17.0
W 17.1-19.0
I 19.1-20.0
I 20.1~21.0
21216

(d)

M T

Fr AR
[ ]10.1~11.0
*E11.1~12.0
N 12.1~13.0
I 13.1~14.0
Il 14.1~15.0
Bl 5.1-16.0
I 6.1-17.0
i 17.1-17.7

5 1979—2015 4EWTVLAE MR RS A BHRE ) 43 A0 (472 10" km® +a D)
(DFEF, DHEFE, (OKF, (DEF
Fig. 5 Seasonal spatial distribution of atmospheric self-purification capability in

Zhejiang Province from 1979 to 2015 (unit: 10* km* « a™ ')

(a) spring, (b) summer, (c¢) autumn, (d) winter



%3 AREHE AT Wi VLA == U 5 R A e RE I B AR AT 23 B 329

AR 10 m KUY 20 A HEAS 52 D ZR A1 V4 08 F1 2015 4FE 4> WG 86 F1 70 A 3k [ K ¥t 52 & K AE
U/ IS R AR Al R B L b XL BT L IR Y 90 %6 LA b 43 FI U 29701 1 24180 3 YR 1 K H L 4
T T b, DX P 2 U B R i Dt I X 2 ko O R Rl R S A P TS e K LA R
-1 R /NI X (B 6) o AT KGR ) s 50 4% (3% D)
G A0 5 AF I o A AR — BB L K L A 28 AL I BR AT K B (E8) . 20 1445 ot i 35 e 52
ZE A0 DUAw AL K (B 7). 1T L Bk L 24 2
A6 KEE 5 #5417 36 5 5 e W i B V0 X A ]TS
B WX AER  H BRI AGRIBRAIMN
fii b X o {H 2 5 9 25 0 1) b T 4% 2 T 5 K 1 T
AT XL X5 Y ) 0 A B A R A HBCRE ) R SR R Y
Bk AR TR R I L Y G b X5 4 R e
73 0T e 3T b T %

N Y
4 SR IGYRE W6 A 4 10 m R A A M me s )
Fig. 6 Same as Fig. 4, but for 10 m wind

(unit: m+s )

32°N

G

P T el B T B A

31

: i
Sl aiih

—
—_
~
—_

NNNN N RN N

117 118 119 120 121 122 123°E

K7 [FES.H% 10 m RHam i mes )

Fig. 7 Same as Fig. 5, but for air flow field of 10 m wind (unit: m+ s ")



330 A

% 943 %

F1 20142015 ELEREE

REREHREITR(BMA:R)

Table 1 The statistics of air quality occurrence in 2014 and 2015 (unit: number)
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