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Thoughts on mitigation of smog by weather modification

KONG Jun, SU Zhengjun

Weather Modification Center, Chinese Academy of Meteorological Sciences, Beijing 100081, China

Abstract Mitigation of smog with the aid of weather modification can yet be regarded as an effective attempt. In this paper, the
methods, principles and applications of weather modification carried out to mitigate smog are introduced. And their advantages,
disadvantages and key problems are analyzed. Presently, there are three main ways of modifying the weather to mitigate smog, namely
artificial precipitation, artificial fog dispersal and physical or chemical methods to eliminate dry haze. Artificial precipitation
enhancement and super— cooled fog dissipation technology is relatively mature, but the artificial precipitation operation heavily
depends on the geographical background and natural conditions. On the other hand, artificial warm mist elimination is not quite ready
yet, and needs to develop more effective warm cloud catalyst. And water spray geo—engineering requires more in—depth theoretical
analysis, and needs to combine with experiments to find efficient scavenging of PM,s. The urban air passage method does not apply to
all cities, which is restricted by geographical environment and meteorological conditions. It is necessary, therefore, to speed up the
development mode transformation and make more energy—saving emission reduction efforts in order to deal with the problem at its
source.

Keywords smog; weather modification; artificial precipitation; mitigation of smog

20134FHI A, v I XA S A RV IR )4 | BEE— 2D R YRR ML 2 1 km DUR I B 5E . —Melis
g R, TV RBUN A 24 PO S i) iz 0. BNl | BUF SR A TR (55) 2[RI AE T ORHb, X RE DL 7™
F5 R WU 55 RS AT LR A A i AT T BRI BE L AR SRR AN R AR T, 250 ) L EE A E A5 AN A TR
FEMTROL . SRR TR T 5 B e p il | HERGRCRIE R T SEPr R R AR RE WL/ T 10 km 25T
AKAPREILEE/NT 10 km AYZS RO W2 S0PAXS | g, ARG ShavnEl, BN HER A 2, iR
MERE I I, AR TR KR, A L2 A% R | B ShE R A IS SR E R A R . R,

JAS B H0:2015-02-06; 152 B H1:2015-02-12

HHEEA B R A RAF AT LR B (41275149) ;2 H 0 (A 54T LABFE R (GYHY201306041) ; 3L 37 AL X158 B (V141100001014017)

YEH A LB LA R A BRI e A= ERMEE AL H KA, ®-F124 : kongzongwan123@163.com; 7 EF GGBZEH ), AR R, HF X7 &
A =GR AN L0 KA, BT 154 : suzi@cams.cma.gov.cn

IR ALE, HEE. X TALYAEREEGEF(]] AHFIR, 2015, 33(6): 86-90.

I 86

-



—t

RS 2015,33(6)

www.kjdb.org

SR IX A 25 5 R L AU —M A AL 551 &
A5 RT3, R KA UKL A3 | o kR 2 )
K.
[ N AP G T 55 3 1 BIF 97 S 224 7E 55 5 1R S 2R TH AL
il 55 SR 1 G BRARIE B Al 1Ly T5 Gk 5 A b LB iA
AT . FLAE 20 A2 S0 4R0, oAb F o 2 BRI 5
SOMR, QN A4 ) 1952 4F AR BUM S FE7 . itk , LR RN
INEERASTT R T — 255 5], nsEE i CEWCOM
I (1977) B X016 25 BE W AA 2 8500 64T 1 09T B
Y Po Valley 5250 #1 CHEMDROP %1, BF5¢ 1 25 % 21 i
AE DG A VRTR F T] B S0 I Ak 2 LAy IR 1 SUATE 55
A A AR, DA G AT A
o 5] 25 5 HBF 9T 06 T 25 B O, dRc R 20 42 50 4F
RRTE B 35 R 3 T R0 55 W, (45 iR 55
WF9E PRI 25 | S IR T 25 P e A B 25 R LD A
A U T R E BRSBTS B
TIE B2 S5 R i 5 e LA R 5 Y SR RN 55 K Ak 2 41 AR
G HIG B ST R K R WA RN B R S 2 1 4%
SO, JF R T BT 3 R AR IESR , WER — A b DX 1 K g bt
L AR TN W/ SRS ESE S R |7 N3 ]
“Care—Beijing” , 1 = 1 H1 X 1% 25 55 T8 0T 52 55, IR AR T
e [ S B R A 27 21 43 RO DR A0 IS P T Ak R K
PERASE DGR N 2
TH 855 35 7 T8, [ P9 RE DG BIFZE AILFS DA 20 22 90 AR AR FF
AR R 55000 . Jbat T AR )R N 520 K h
NEMNI992 TR SR FE R RS i Il = 55 9 gt bt
TR ORI AL T S AR B G 70 A IR 55 550
I S 55 ey, A | — e St SR BORE, RS SE Y451
FEAE 7 SRR A S R I I X B UL 2] v 12
M S BORE T IS T — 2 BB R,
SGREF HEORTE S5 58 KA S5 5000 R 4L vnia
BRI X S0 3y T A AR Y, H ETE X TR
W >F 77 U8 55 31 FO B 24 B 9T 5520, Neiburger™ 88 £1 X A2 HILA
IR S 5 1 &R 7 R IEAT T R ST B S5E TR
I AT AR ST SN LES AT T, HES
SRR B R R ik AT R 8025 52 H i b
T B, R EG PR W —Fh N 2B, N TIHS
W AR G0 B 55 AR, KB R - Se AT,
LBt NATIRT 55 5 A R LA R R WIR A, LU SR
BRI K& BT I (s, T 2 R R 0 N T 5w I
AR, VAl R S S i X 2 Aol o, AR B 52 1 1B A
FEZERY G o N RE MR T 8055 55 1Y H B9 502 08/ N R BT h i
5 5 ORL AR B2, DGR 1) 1 Bk U, 3902 10 ) 25 i 1) 7 A=
PEIF s A B AL =S R FE , F 2 A N TSR A
M58 SN T T 55 0 AL 25 5k o AR SO X &R
RV AT 20, 5T 3 BT AL Bk AU R0 DG S )

I ‘ 2
1 ATMANAER

MATEZR A LUREZ 2, K R 5 28 L W8T, 1%
EBIER () AR 1 23 b 55 gk 1 B IR TR I ]
T EHE AR oA, 8 A TR R LU BR R
BT Y ORI , IR B DRSS AR . (HET MR, W
5 g T IR B A R A R O e 0 R (S R A e
BEA X, N TR BT S8R T RE AN 2K o

SR N3G T 11 0 55 5 14 20 RE A B DA e I o i i 7
H PR R AT FEITE , (R, BN T3 W9 X PR 25 5 A1 42
UFIRCR , B AU KB R 26 1F . N TSR 20T
T LA HUER S SR SR T, i Y AL SR = R
LT o W1 A AR N T WAL 9 % 18 LA B
(EAE A ZR R I O TR MR L 25 1) sk T
K eSS B, = A TR R TR, = PR
59, 5 JEER, R B RER, BIRER;2) ARk, e
BRGSO AT B A DK TR S AR R BE R KRR, [ IRl et ke
FERLARA SA AP T 25 58 K <2 BV 2= s Ak
TR R R R R TIRRIE R T , — R OO0 e
R, SR A 25 s R ) b S U IR R B S 5 e Ak
SRS G555 3 FEBT B TR R IR W B3
AL ARG B B, N TG IR 0 RTAR A5 0t B i e
AR 7255 G0 55 B BE, BMEA A T3 A PR L A At
SO, A 55 48 L GRS A I ) 1 3 Bl 1 B T 2 ), 34
L SRR R s i ERd R A

2 ATEEHREE

T3 T RE M 98 %5 5 1 7 U2 N TS, (1 55 %
VIS A0 Al B TTIE i G N S N &g b
FERHIE ST R 2 55 W2 55 FPK S5 , 0~—20°C 3 il N B Y
Z RN %, E W KA R VR AR T 20 5 2 55 2 PR LS
TE 0°C LA I B B8 7K 28 1 5 —20°C LA R 2B B A 25 0 Pk R 0k 55
N T3 8 55 R 55 10 B 7 VAR A TR Y o
21 ANIHEEAE

TV 55 R A VA KT AR YR, T DA o S i AL 77
FEAERE VK ERTERR . AN TR SR HE R Tk i
R HE Ry A ARIRLEE | 38 2 [ B A AR R 45 7™ AR K B K S v
FH AT, [R]AF 8 i 78 R TH R AT 55 T . X I AR AE [E 4
VF 25256 TP S ) B T 20k 55, L HJETERL
i, IR — Tl 25 4 it

IR T U] A5 A R A — 2 R R S B0 R
VRS S M 25 SR WL R AT AT U T — 5 I
Uio i H AN ABERRA R 208, infse B fa e , o
AN NS ARG Gy AR AN, A7 IV AE RS i
FEAR A LU, 5 . T 248 2, i S 505G
FURTE Ry /N I REA T, 0 T A 2s S0 48 el
b S/ X 55 ik R g A R UL ), PR TG R A

87 Im



—t

www.kjdb.org

RS 2015,33(6)

SCIENCE & TECHNOLOGY REVIEW

LT S AR . Guo SFMR b B — KRS B 5 R
P AR S AR IR UEA T IR T, 5 AR Ve PR IR A
I 25 1 T 550 T B 45 A% I M R R R S R 3 55 TR A AR
S J IR A 1 55 R K e R 2 0o 3 S IS I e YR TR
VER o 7645 B TH A ¥4 55 S 56 rh 1y 36 0 %o 5 7 R 3 A0 e
KL UL, 38 5 5 [ SR AR 5 st RS L, X LV 080 25 5
PSR AT IEAL

22 AIHEEZ

N TR 55 1 )5 3 2 WA — Rl RE R 4
BT, by JRE CaCLAA ML 43 F WS ; 5 —Fl 2
SINRE . WIFNESS 7 2R E RN [A]

T O N T 2 R W T W ALK A e
B 55 /NG T 7R e R L S R A R, (R 2 i AR
K, ZE TS 00 N T S5 R TR T . X Fh oy SO R,
TEALFVIURL ) A/ NI RO 5 SRR PR 22, SRR T AN 3
o BB AN CaCL W M PR3 47 AL X 4 Ja AR il PR o 5t
Xof 13— ] 5L ] Py TR 1 R T AT, O R T AR R
HIVEN FE A , R BE7 1 LL KCL . NaCl . CaCl, 25 W 35PE 1y J5t
Fo XL YIRIAR 2] 0.5 wm , (EAE R % 2 A AL A
Fef/N, R AR IE R, 5757 M AR L X K PM.s
Wiki 25 R 8l S5 HAZ 29 90% /N F 1.0 pm; Guo AEERE ST 3R
B, R 35 55 e AL B A B B, FRORASAS S0 I I v Jo i vk 3 4
HI7E0.2~0.55 pmo X B Z SR IEARED/NT 1.0 wm Y
L, 0 SRR R A A TR B = R AR R = 31 1.0
pm DAE SR AT RE S AT

9% 255 s S5 25 TOUR 7 ) Sl Y2 RN A R 2 L 1R
2 BA R T AR S S, R 8 i 3O R T s IR ASS
o R R D NS AR R . T Bl R A R R R
KAWL AT 1155 Rt KL A mil =, bl
1YW T B — AR R ) i i X (25 75 K, iR 3
JREBIHSS o AN G S U T 1Y TH 55 A
e AHRIZ T AR IR AT BB SR A R TS YL S R IR
MELIAR A E B

3 ALHRTE
atas ST R A B R TR TR

K, RS BA AT Baf bR = T 9% . Neiburger”
IIMT I A TR Sk AN R XGE 55 805 , 2] Bt
R, X BT AHFE D B, AN IS S RN AN S . 2
S I N AL L4 45 P ] 25 58 A B 7k AR 2 05 ikid
AN A B Z TR R B IE . P AR K R TR
AT RGE YL | 3K PR 7 ik i R P R 50 O, W AT
ST 25 SR B TR 1) B

3.1 Wik TIE%

ATZAA™ P R 1] TR T BR O PMas B HoA 75
ey TEAR U9 S T 22 35 /K 2 1) el S0 PR s
IK 5 B K BERE K T | 1wl e A, S8 1) Jo R ) DR M 7K SHe 36 Bk
KA RIS GEY) , Bt K n] 7 i b SR SRR R
KA, 1 2K B

T 1 WY HEAR I B R i R TR R AT RO B R
Jely o MUREBITIBR R A () 25 A R TH RUEE K
TR/ IV AR BEAR DG, HURE Seinfeld S5 Z5 IR VR HHER &
05 S R RUBE ARG ROBE (0.2.,2.0 mm) 195G 2 & (5]
D)™ B e B RE KSR R 1 mm/h, HS TN SR . AR
AT A WIS, TEA [R) PM. s W) i o BE RN B SR BRI T,
WE/K iR TR 125 T A7 PV 5 J5 B ¢ L AR 5 P [ P (L0 3
JU/IN ) AR 30 [ G2 BRI 2 BRI 35 pg/m(18]2)1

10
1
}\= 100 b 0.2 mm /
£y
P N
& 107f
=
2 mm
103 f
104}
1 - 1 L
0.001 0.01 0.1 1.0 10
A KL ELAR um

E1 AREKERETRIMEHEBRREY (W) SSERTFRE
Fig. 1 Scavenging coefficients (u) vs. aerosol particle
diameters and raindrop diameters

100 . 200

0peess .
,,,,,,,,,,,, 0.01 0.0l 1000 0.01
' O8O 01| E isoba 01 o 800F°5 0.l
& & £
2 o s = on P
= 2 % I~ 2 & %
Bogop e = 5 60or - -
g #ia g xa E:\ xa
1 . & 100p ;% .
ﬁ 40F <o e 35pgm? H g 400p < e
2 o 2 : : s 10
o, 50 220 ‘e, B 5} %
00 % ey, s s, 35 ug'm 200} ., 20 o,
N 20, 10 e, e, O,
3.0“‘,‘_!';‘““““,w 3.0 5 35pgm® ™ ‘: Shanay,
0 0.5 10 15 20 25 0 0.5 15 20 25 0 0.5 0 15 20 25
5} /R fif il/h I} )/h

(a) 100 pg-m™

(b) 200 pg-m™

(c) 1000 pg-m™

2 A[E PM ¥R REREF AR H R REEET PM. R 2R EREA E 8L
Fig. 2 PM.s concentrations as a function of scavenging time for scavenging coefficients at three original PM,s concentrations

I 88

-



—t

RS 2015,33(6)

www.kjdb.org

i E2AT LA H, BA S IHBR REOK TS5 T Lo,
P, 5 2 ¥R B A BB BRI/ IN , 1T 1 1 2681, 0.2 mm A 7K T X6F
0.003 ~ 5.0 pm [ BORL A TE BR R BN T 1.0, AT, 0.2
mm 7K X PMLs O THBRACR I AN e — 0 i (1%
A W, 14 DR K i ARl /N K i RLUBE . B TR R /K i AN
FEAT KGR I B3R, A AT RE R /K 9 5 D/ N K R
ST, BUAE FLA S HOKR BRI R H R, & T /N K%
(TR 2R B S SR T RS B RIBANTE A, T ZER 20 1)
b1 Nitoe g = RIS 4T 8

MK M ek TR HRTe A @ik H . 2015421 H5H,
TR BN T 28 = 1% LB — 2 TR % R PR 5500
B N % 10 K S MR 75 ming 54 AW Y
K55 FURL IR BIIOR G, FLH 8055 5 SR B AR G o
3.2 WHREE

M 2013 AT, 3ak T 7 KUTE (5 XU B g 14 725 S
JERNAL 23 ST o BT XU S 3 XUBR I 7E R G
KRR BRI IREN T SR AE SR, HI,
FEUR A M X 17 ARG | 3R DX K T YL W B A 5 1E B
FhZ—.

I KT kT S I T /NS AS Z B R 2R - ok
B OUN T FEIR ETT A Iz ik, B 6 Ak sk
A JER A i 7 e Wl P 2 R B 1~2°C, P E S e B
KA T 5 Al i KU JEE , LA XU Gt L A0 AE T KU 35T
7845 TR0 — Aot 5 M X DU T 28 ik, IRt v 1R
A IS S 25 WCRAE R AF . BoH TR R T R )
ST AR R ] B R A R KU SRR AN A RS |
DX, DMEMGES T 28 (K . £ 2014 3R 1T PR 855 [ PR AR AT
W b AUt i R AR B b2 e e A A8 S IR T PR B AR 5 BT
XA, H R TG T SRR
A THE A — AL T TR AR AL st KU T . 49K, 3T
DA T U6k 55 5% A RCR A T8 B2 IS UE IG5, (H A A i ok
R T A R0 R (A ] e BRI i XU 22 7 50 %
REHF, W] HEBRPREE 30 T B A 5 AR R B
Hu R

4 #ip

8 BN T8 W) KA1 S BB 7 9 0 0ok 25 5 T RE 2 —
FE BRI (0 T ] S A B A S IR A T A 56

1) N THEH R T3 8 B H AR G, TR
M AR5 TS S5 RN R, AN TIE AL T & R B B
155 %8 ; 7T LAEF XIH 805 35 047 N TR AR, pF o 3L
THIZE s ARCR . N TIHBE 25 A B, A e i) o s 28y
% 2 A AL B BB BT 2 25 B R v o

2) AT T 58 i Wi KR TRE T Bk T EIR AN
BEIGAAT , 45 S0 TR R TR PMLs A3 o ek G 72
PR b BRI BE AN G 25 A BRI, I AN 38 T A 3kt 3 1t
AR R LR A R

SCIENCE & TECHNOLOGY REVIEW

3) I HSS 58 B AL S 22 T R R REIR A A AL LYY
REDRHE A IR REFE S 22 07 253 AT+, MR TR i phe ) AL
(ER, RS SR BRI AR B A5 B A
TR R ST I 55 58 2 WAL AN IR R — oA R 22

AJE % SERIWTFE R, T BB WA 55 g O SR _EAn g
X NI Z5 58 RIS, e 1 1B S i s B R T A TAR
b, X BR 25 S A SOR BEA T SR VAL, S SR RN T
SO I8 25 FE R W o ARAEREE N TRm KR B2
A, RERS R 2 M T 28R B T 06 0 T B el 25 4 5
M, B g A 17 o

22 3k (References)

(1] *PESGSR. i TSR], JE5t: R R, 2003: 25.
China Meteorological ~Administration. The ground meteorological
observation specification|M]. Beijing: China Meteorological Press, 2003:
25.

[2] ZER, B S, VPR, 5. AN TR m RSP0k SR EM]. Jba: X
ZHREL, 2002: 529-543.

Li Dashan, Zhang Chengchang, Xu Huanbin, et al. Weather
modification status quo and prospect|M]. Beijing: China Meteorological
Press, 2002: 529-543.

[3] S8 R, B4, FE A, 5. KAWES N TRRR ML Jbat: 8
kL, 2009: 264-383.

Guo Xueliang, Yang Jun, Zhang Chengchang, et al. Atmospheric
physics and weather modification[M]. Beijing: China Meteorological
Press, 2009: 264-383.

[4] BR, BRATR. BEX 2R GRS EARIA ). T EE
2 WERERE, 2014, 44(1): 1-2.

Mu Mu, Zhang Renhe. Addressing the issue of fog and haze: A
promising way of meteorological science and technology[]]. Science
China: Earth Sciences, 2014, 44(1): 1-2.

[5] Neiburger M. Weather modification and smog[J]. Science, 1957, 126
(3275): 637-645.

(6] Mt b UK IASS N TH 0 5 57 5 4 R T AHERI[EB/OL.
(2013-12-19) [2015-01~12]. http://news.china.com.cn/2013-12/19/cont-
ent_30938450.htm.

Ye Hongtao. Beijing will test "artificial mitigation of haze" on heavy
pollution days by artificial precipitation| EB/OL]. (2013-12-19) [2015-
01-12]. http://news.china.com.cn/2013-12/19/content_30938450.htm.

[7] SNO94. dt Rtz FN T 1% Wi Js 55 A5 A6 B [EB/OL]. (2014-03-06)
[2015-01-12]. http://news.sina.com.cn/c/sd/2014-03-06/155429640169.
Shtml.

SN094. Peking University professor: The effect of artificial precipitation
to mitigate haze is limited[EB/OL]. (2014-03-06) [2015-01~-12]. http://
news.sina.com.cn/c/sd/ 2014-03-06/155429640169.Shtml.

[8] Guo L J, Guo X L, Fang C G, et al. Observation analysis on characteristics
of formation, evolution and transition of a long—lasting severe fog and
haze episode in north China[J]. Science China: Earth Sciences, 2014,
doi:10.1007/511430-014-4924-2.

(9] FIm, 22 4 H. N T REMA I 2 PR MR M AL AT TR ). 5 S B
2%, 2008, 31(1): 80-84.

Lu Jiong, Yuan Dongmei. Study on hygroscopic seeding in weather
modification  with  warm cloud process[J]. Meteorological —and

Environmental Sciences, 2008, 31(1): 80-84.

89 Im



—t

2,

www.kjdb.org

RS 2015,33(6)

SCIENCE & TECHNOLOGY REVIEW

[10] AR, XIEE, HISEZ. Fr 370 /KR AIDRL T PM.s SUBDREBT 5[],
Y HIREEER, 2014, 14(1): 273-277.

Zheng Yongjie, Liu Jia, Tian Jingzhi. Investigation and analysis of the
individual aerosol particles of PM,s in the atmosphere of the city of
Qiqihaer|J]. Journal of Safety and Environment, 2014, 14(1): 273-277.

[11] Yu S C. Water spray geoengineering to clean air pollution for
mitigating haze in China’s cities[J]. Environmental Chemistry Letters,
2014, 12: 109-116.

(12] ATZAA". 38 ) v ) 55 550 07 125 g K 1) 9 1 DR AU 7K 2 /N i [EB/
OL]. (2014- 01-30) [2015- 01~ 12]. http://blog.sciencenet.cn/blog—
1220241-763340.html.

Yu Shaocai. A new way to contain China’s haze: Water spray to
urban atmospheric half an hour every day[EB/OL]. (2014-01-30)[2015
—-01-12]. http://blog.sciencenet.cn/blog—1220241-763340.html.

[13] Seinfeld J, Pandis S. Atmospheric chemistry and physics[M]. New
York: Wiley, 2006.

[14] TFifE b, SRR, KR A Sk B B 4 4 " 54 42[EB/OL]. (2015-01-

07) [2015-01-12]. http://leaders.people.com.cn/n/2015/ 0107/c58278~
26339328-3.html.
Yu Haichong, Ma Liya. An artifact to mitigate haze—fog camion
appeared on the streets of Zhengzhou[EB/OL]. (2015-01-07) [2015-
01-12]. http://leaders.people.com.cn/n/2015/0107/c58278- 26339328~
3.html.

(15] ] B it i XU " IR 55 56, O3 45835 [J]. FREEORY, 2013, 22:
64.

He Yonghai. Blowing fog and haze away with "urban air passage" is
not a joke[J]. Environmental Protection, 2013, 22: 64.

[16] AR, MEEDK s H BB TN KR 7)), HEFFR, 2014(2): 12.
Sen Lan. Manage haze, just rely on the wind and rain?[J]. World
Environment, 2014(2): 12.

[17] A% 55 KOk 7 AS AR Se A7 ——0H KU RURITFUE]. AR di,
2014(2): 36-39.

Xu Miao. Planning first is better than waiting for wind: Comments on

the urban air passage plan in Hangzhou[J]. China Construction, 2014

(2): 36-39.

(18] . AL mUBE 5 (5 AW 25 5 SRS A KT FESR X [EB/OL].

(2014-07-02) [2015-01~12]. http:/news.xinhuanet.com/energy/2014~
07/02/c_1111414387.htm.
Xinhuanet. Beijing studies on "wind" to blow away fog and haze by
introducing the wind of outskirts into the city[EB/OL]. (2014-07-02)
[2015-01-12]. http://news.xinhuanet.com/energy/2014-07/02/c_11114
14387.htm.

[19] SR/, PMR T, TPaR, 45, JR[E 55 -5 A K HA BRI ). B
F3EAR, 2013, 58: 1178-1187.

Zhang Xiaoye, Sun Junying, Wang Yaqiang, et al. Factors
contributing to haze and fog in China (in Chinese)[J]. Chinese Science
Bulletin, 2013, 58: 1178-1187.

[20] 2 5k, 3T +-4F o [ R 58 R AWFTELRIR )] BRI REA 40, 2012, 32
(2): 257-269.

Wu Dui. Hazy weather research in China in the last decade: A review
[J]. Acta Scientiae Circumstantiae, 2012, 32(2): 257-269.

[21] BEeA%, EAH. DI TS YR . PRI W 2 5
A, 2012, 24(2): 6-11.

Hou Meiling, Wang Yangjun. Pollution characteristics of aerosols
during haze period|J]. The Administration and Technique of
Environmental Monitoring, 2012, 24(2): 6-11.

[22) KIEFH, e, 2282, 45 1961—2012 4F 1 [F & 2 4E 55 H 408 14
HE B SAGE R 3T, AR AL ST HEJR, 2013, 9(5): 313-318.
Song Lianchun, Gao Rong, Li Ying, et al. Analysis of China’s haze
days in winter half year and climatic background during 1961—2012
[J]. Advances in Climate Change Research, 2013, 9(5): 313-318.

(23] JA 3. mUHETE S S A AR AR SRR B e iR R ). BHE BEIR, 2014,
8: 125-129.

Zhou Qiang. The root causes of haze and fog in Beijing— Tianjin—
Hebei region and how to manage[J]. Information Technology, 2014, 8:

125-129.
(%% EEE)

FRAIAL A

VIV ERIRL B S5 M TN DRUBORS 25255 1 s 15 P HE R Bl i

2015 3A6 H, FERMRABIC.EEZEEFE. . PiElE—HBEHE, S MHZREI B TREZESANKRPERD. T MH
ARBA, ERES(PERFZRANS T MHARBAFRESEERDID, BEHERDMT N T EAEERDLEM EES

FF R G IRE B ik R T

HERD SN TEANEBSEEIZEEEMTLAE: —2EFECFREBRZRSITIENS REKEIF R N &ETE
&, EHR AR ERRAET MA. UEBKKNE%E, SRR REREZ, BREZGFNHE KA EENZEHR". —RERMA
ERZE, BEFSBREWH REERTIEES, BAKRKR KM AZHRK TIEEMRBEARYERD, FE M REN U HERFR,
AHBHEERED, FFRAW, MIFEE, —RELARESCHGERRME, FRESHERBRT R, REMTEFHSLE,

BTN TREX.

¥ E RHA M http://www.cast.org.cn/n35081/n35096/n10225918/16261441.html,

I 90



