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The Analyse With the Air Pollutants in Zhengzhou City in 2001-2004

Master’s degree applicant: GAO Wenying
Tutors: CHUI Liuxin
SHI Xuezhong
Department of occupational health and Environmental Hygiene
College of Public Health, Zhengzhou University,
Zhengzhou 450052

ABSTRACT

Zhengzhou city, the Capital of Henan Province, located in the central region of
China, is the national pivot of goods by the way of road and railway. Accompanied
with the two-digit growth of Zhengzhou’s GDP, rapid expansion of urban area and its
inhabitants, the emission of pollutants has increased sharply since 1996. Since the
implementation of the project, “pollution control and meeting criterion for water and air”,
the air quality after 2000 is significantly better than that before it. Based on the data
monitoring and investigating from 2001 to 2004, the status of current air quality and
the cause of air pollution are assessed and analyzed, respectively, to supply the

scientific base for building the national model city of environmental protection.

Purpose

By analyzing the air data monitoring from 2001 to 2004, we describe the status
and trend of the quality of the air in Zhengzhou city, investigate the resource of air
pollutants and the cause of air pollution, and then suggest the strategies to improve the
quality of the air in Zhengzhou city with reference to the lessons of other cities in

home and abroad.

Materials and Methods

1. Analysis of monitoring and investigating data. We lecarn the characterized

spatial-temporal distribution of the densities of the air pollutants and assess the
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current quality of the air in Zhengzhou city by analyzing the monitoring and
surveying data of the air pollutants emission in the key investigated enterprises.

2. Distribution of monitored places and pollutants monitoring. Monitored places
includes 7 sites and poliutants monitored contain SO,, NO; and PMj,.

3. Analyzing Methods. All monitoring sites in urban area are automatically
monitored and analyzed with SO;. NO; and PM)q by the use of ultra-violet
fluorescence, chemical-illuminant, B-ray.

4. Assessing Criterion. Criterion for this paper is the second order Secondary
Standard in GB3095-1996 {Ambient air quality standard) and ranked with the Air
Pollution Index.

5. Assessing methods. The air quality in Zhengzhou city is assessed with the
single and comprehensive pollution index, air pollution standardized load factor and
the Air Pollution Index through transforming the daily average value, into monthly and yearly
average value, of every monitoring site.

6- Statistical methods. We create the database with the monitoring data and Excel
2003 and analyze the data with SAS10.0 system. Descriptive Data: we describe the
emission of air pollutants, estimate the current level of air quality, and plot the
temporal tendency and characterize the spatial distribution, in the period of time
between 2001-2004 in Zhengzhou city with statistical tables and graphs. Analytical
Data: the impact of seasons and years on the quality of air were estimated with x> Test.
The variances of the quarterly and monthly densities of SO2. NO;. PMjg are tested at
significant level( @ =0.05),with Rank sum Test (Wilcoxon) and Spearman Rank
Correlation Coefficient respectively.

Results |

1 Consumption of Coal and emission of Pollutants:During 2001 to 2004,
Consumption of Coal in urban area fluctuated slightly and the emission of SO; had a
small growth while the emission of smoke and dust decreased. At 2004 differed
significantly the Consumption of Coal and emission of Pollutants among the urban

area and counties. The highest consumption and emission took place in the urban area,

1I
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and the districts in Zhengzhou decreased in the order of Gongyi~ Dengfeng. Xinmi.
Xingyang and Xinzheng

2. The yearly change of the air quality from 2001-2004. The comprehensive air
pollution index varies from 2.26-2,56. According to the chi-square test (x” F4), the
air quality in 2002 is significantly worse than that of the other 3 years, and there is no
significant difference among 2001 2003, 2004; the air quality just reached tertiary
- standard in GB3095-1996 in the line with the yearly average concentrations of
pollutants.Another thing worthy of being noticed is that: aithough the yearly average
concentrations of PM;g gradually decreased in past 4 years, they all exceeds the
second rank in GB3095-1996; in addition, the ycarly average concentrations of SO;
and NO; climbed, and they are close to secondary standard in GB3095-1996 in 2004.
As a whole, the quality of air Zhengzhou city is not deserved to be optimistical.

3. The seasonal distribution of the air quality. It is apparent for the seasonally
characterized distribution of the air quality in Zhengzhou urban districts. (1) The days
of air pollution ranked with API take up U type, and the pollution of the air in Spring
and Winter is more serious than that in Summer and Auotumn; in the view of
chi-square test, the severity of air pollution decreases from Winter. Spring. Autumn
and Summer. (2} During 2004 in all districts of Zhengzhou city, the concentrations of
pollutants tested with Rank Sum Test ( Wilcoxon ) differ significantly in 4 quarters, and
the monthly concentrations of pollutants, which take up V type, in Spring and Winter
are higher than those in Summer and Autumn,

4. The spatial distribution of the air quality. In 2004, the primary source of
pollutants came from PM, in all monitoring sites but Henan university of medical
science in which sifc it is 50,. The severity of comprehensive pollution in all
monitoriﬁg sites declined in the order of Henan university of medical science, the
factory of cigarette, the factory of textile machinery, the monitoring station, the school
of bank, the company of supplying water; The severity of comprehensive pollution in
Zhengzhou region decreased from Gongyi and Xinmi, to Xinzheng and Xingyang, to

Dengfeng in which the air quality is the best and met the primary standard.

i
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5. The correlation of the pollutants: The analysis of Spearman Rank
Correlation for the yearly average concentrations of poflutants in 2004 shows that: the
Rank Correlation Coefficients between S0.and N0, SO; and PM,o, NO2 and PMyp
are 0.776 (P < 0.05), 0.790 (P < 0.05) and 0.580 (P>0.05), respectively.

Conclusions:

1. The types of air pollution in Zhengzhou city. Currently, the primary types of
air pollution in Zhengzhou city are coal, which is the leading resource of PMo.SO; in
air. They are firstly and secondly from the burning of industrial and civil coal,
respectively. Additionally, with the shot development of urban transportation and then
the mushroom of automobiles, exhaust from cars is increasingly becoming another
ignorable source of pollutants. For example, the yearly concentration of NO- increases
during 2001-2004 and it reaches tertiary standard in GB3095-1996 in 2004.

2. The causes of air pollution in Zhengzhou city. The continuous pressure on the
air environment is from energy consuming structure primarily comprising of coal and
the increase of coal-burming by the inhabitants giving off the pollutants at low altitude.
The contribution of exhausts from cars to pollution is next to the burning of coal. The
main reasons for failure to PMjg criterion result from the continual stopping of
decontaminating facilities in enterprises, the burning of stalks in autumn, the
sandstorms, the sand-dust caused by the construction industries and the deterioration
of vegetation. In addition, the charge for pollution is too low, in comparison with the
expense of decontaminating, to keep enterprises from polluting.

3. Strategies to improve the quality of the air in Zhengzhou city. (1)Sensibly
adjusting the energy structure and speeding up the replacement of coal with the clean
energy such as gas and'electricity. (2) Building up the ecology industry and the
circling economy, taking full advantage of the materials and energy available,
decreasing the emission O.f pollutants while increasing the usage of wastes. (3)
Alleviating the air pollution in urban areas by ameliorating the layout of industrial
c.ntcrprises. (4) Mitigating the pollution of exhaust from cars by furthering the
exploitation of gas bus and establishing the high efficient public transportation system.
(5) Improving the ecology environment and dropping the harmful gas through

v
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forbidding the burning of the stalks and reinforcing the vegetation in urban areas.
Key words air pollution in city, pollution of coal and smokes, pollution of

¢xhaust from cars, countermeasures.
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R 12 2004 ESRWNET- K ALK

R b g P
50, 170. 64 0. 001
NO; 124. 17 0.001
PMy 42. 41 0.001

3. 3 2004 FEMERAMVAKEDNE WRI13
R 13 2004 F=Fi5 L0 Ak EIME (ng/n’)

A S0, NO, PM;,
1 0. 08381 0. 04052 0. 13932
2 0.07717 0. 04048 0. 13269
3 0. 05710 0. 03426 0. 13503
4 0. 04983 0. 0317 0. 11697
5 0. 04065 0. 02639 0. 08881
6 0. 0326 0. 02647 0. 08487
7 0. 02990 0. 02694 0. 08432
8 0. 02884 0.02742 . 0. 09355
9 0. 04993 0.04113 0. 0986
10 0. 06419 0. 05435 0. 12268
11 0. 07977 0. 0496 0.10413

0. 09394 0. 04645 0. 12597

—
3\

11



FEM K22 2006 /T (F TR A B B O -1- 2 B0 i T 2001 — 20044 XS5 RARBL /B

3. 4 2004 £ =R A B HKE SR MK (Spearman) T B RAK 14
F 14 2004 =5t A BIRESH MK

bala | Ts P
S0, 5 NO, 0. 7762 0. 002<<P,<0, 005
S0, 5 PMyo o 0. 7902 0. 002<<P<0. 005
N0, 5 PMio 0. 5804 0.05<P<0. 1

3. 5 2004 FEAMT KA E T B4 -
3. 5.1 2004FEBMTRESUMAERETIMARSHEE REILS
£ 15 2004 EFMHRFHMSEHEEHRAME

i Al GErk  BHERS

BB EWE HENER
EF ¥ (Fi)  1RE((Pn) |
S0, 0. 055 it 0. 365

W A NO: 0. 037 ht/ 0. 184 2.51 PMso
PHo 0.113 =% 0.45
50, 0.05 ot 0.325

L NO; 0. 043 =% 0.21 2. 56 Phio
Phio 0.119 =% 0. 465
S0, 0. 069 =4k 0.419

178 N 0. 037 Jout 0. 169 2.74 S0,
PMio 0.113 =% 0. 412
S0, 0. 059 ot 0.38

v NO; 0. 041 =9 0.198 2.59 PMi
PMio 0. 109 =t ] 0. 422
S0, 0. 059 =4 0.395

BITHEK NO, 0.035 —% 0. 176 2.49 PMyo
PMo 0. 107 =% 0.43
50, 0. 051 ot/ 0.379

LR 2A NO; 0.03 Rk 0. 167 2.25 PMio

PMie 0. 102 =% 0. 454

12



HEH K2 2006 B EETRA B G L3R HB M 2001—2004 & K RS LRI

& 15 af |, MEKXK, @ HFREHESHHN 2.74, 2.59, FRRE.
B EAWE S SO, A EER WA, H el Sa P, A ERFLEY.
3.5, 2 2004FWREZRBASEAKRESNE WES5 EHe,. BT

0.12
0.1 B
~ —8— W
§0.08 g
%0.06 - —o— HEAbl
% 0,04 Bl
2 —8— {JKAT]
0.02
0 { i 1 1 1 i i 1 1 1 [ ] E’ﬁ}
12345678 9101112
B 5 2004 EWXEWR A SO, BWKE
0.07 [
0.06 + ——EEE
;; 0.05 | — i s
Bo.os | 8
B 0.03 | —o— YRGB
go’oz —t— AT
0.01 | —— K AR
0 . . A#

1 2 3 45 6 7 8 9 1011 12

M6 2004 FmiXELHENa N, BYKE

13
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= RS
-
—o— Bkl
=X RITER
—h— {7k AR

- A
1 2 3 4 5 6 7 8 9 1011 12

K7 2004 ETHX &M A P AR E

14
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3. 5. 3 2004 FHRMAHXLABE () ZEFRBEHEPn) ., BHRAFGREF)IF

MaER REI16
F 16 2004 FRMIE L () FHER
kK Gais
554 HERG
X i EHE  ANERH RN REER
A )
(Fi) (Pn)
S0 0.019 —& 0. 364
BHM NC: 0.013 —4& 0.187  0.87 PMoo
PMio 0.039 —& 0. 449
S0, 0.015 —%& 0. 167
=41 NO: 0. 024 —4& 0.2 1.5 PMio
Phio 0.095 —% 0. 633
S0 0.023 —4 0. 166
HEm NO, 0. 033 st 0.178 2.32 PMio
PMio 0.152  $=H  0.656
S0; 0. 069 =4 0.321
X NO: 0.035 —% 0. 122 3.59 PMi
Piy, 0.2 H=H&  0.558
S0 0.015 —%& 0.226
KA N 0.034 —% 0. 385 L PMio
Phio 0.043 ot 0.389
50, 0.057 t’ 0.377
HE NC: 0. 037 4 0. 183 2.52 Py
Phio 0.1 =5 0.44

HEIGTAR, AX. FESLEE, PLERKRERIL =4 2004 5
HITEEBE (1) HEBLYE PMo.

o
1 SRMHRRR:
L1 B RS S0 PMo EER B

15



X9 K2 2006 RAETRA by il i+ 224 0 X EEMTIT 2001 —2004 4 KH5 PRI SMT

HMubbr R, REEAR. KB THERARMEENHHERE. BWNFL
FAHR O, TUERNET LR E, BFEaEa N TAHG. £46%50 100
WA, BT 73K, FEEPEDEM. Bh. UK BE. BR. HEEER
WEER, FHREATL, FMT 2001 FLOR, BRAESDMEREENY, MERT
WHIER, TERERET K, RREHEREEN, SEPHREREENK.

AERFEERATUEL: BAITKKEEGRYF, PMmhRTREERKR
EESLRY, BN RIERAZUEER A E. dE 1 B2, B3 a8 19%
—2004 F PMyp IR E R EE T Feta#, H 2001 42004 FKEEETH, HPMyp
KRERT=%; 2004 SEJE PMy ik 0.152, BTH=HK, BERE; SO FHK
FE 2000 ESLEEEHE T, B 2001 52004 4 SO, IKE 2WEE LFHaH,
2004 LB BETXF] 0.05Tmg/m’ Bl — HARHEFRE(0.06mg/ m®), FHH MEBSH.
I KW S 4 BB R SO H 0. 069 mg/m’ BT =K, BRAKERRS,
REEELRY.

BT EETWRERER, XRFENY. SRR EERE, KR
BRSSP, BRSPS HEEL ERTHBR S —REEERE. FREAWET
HAERL E Tkl 790 &, HEREFHER HEENTHELERN 91%. K 4 FRER:
2001-2004 fETRKBRIHEER 410.8 Fol/4-454. 26 HB/E, “ANFHHRE
25530 Mi/HE—36971 M/, HMKIEERK, Bk EATRERE, BodsE 28052
Wi/ EE—40680 Mi/£E . TI#r R HEER 10540 Wi/4E—12493 W /4, BEE T BT,
RS EHERETR: BRERY, FRUHREBHRANOREER, RXHHRE
BA, RXKEEH. %, FETHRESD. #8485, MHEEQT:
AT JUAE RS A T NSRS e bl BESRIRRRERES, BFREMMUERP: X
HEETERE, BRSPS, MMRAS. HUSHFIHEE, HHER
R, ENRHERRLERET R, A, BAREREE TGS,

1. 2 ZENABRGSEIRERES

BARAESRE 2 7 W: 199 FF 1999 £ NO FEIIRE B — RiniE, 2000
FERETH. R, 2001—2004 % NO, WK 2MEFE LAHER, 2004 FH
{84 0.037mg/m’ HEIE —HbFAERIE (0.04mg/m®). 2004 4, LML, M M0
NO, SEJHKE 4 B4 0. 043 mg/m’s 0. 041 mg/m’, R =%bsdk, SHR™E. LAy

16
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R, —EARERREESES.

HHBER B9, NO M EASHTRIEFEEMKEEENRR. BM
MBI ERSE§4 NOx [N 8% 4 40%; 2001 £—2004 £, FHHHBRIHLE)
i 12 59, BEEFBENR 30 T, HUSE ISSHEFREEK. BN, X
YA HEIE 1%V ERS AR, TRABIRERE 3 . HENR
WK, ZIREMNEEL R/, BUEEJLERM RS ES Ry E G MR
FAh, ML L E BB R AR I BB A, N3 T B R8T, 15 e b
i, BEKSH NOHEMENREZ —.

2 BMPFTRESREEETLEEI T
2. 1 2001 SEVSRMRERETHF

BE 1L B2, 3 TR 2001 ESHERMGKELETR, RYERKE
BB BRI R, 1998 EESBRMAEHET (BREMHFHRIPEREH),
WM EATIHRE—FRBUBIRE, BRA N ANREIIF MNP T, FRE
THESITRAELRE. BN RENES ™MW A FIX, SFE0K
DT R B . BREAE. SREMTR AL M5, ARIBE T L
B, 1999—2000 FXMUTLIERE “Rikin” (MEMAHEK. FEEIRED
BER kRS TP 1367 FKE () BALEEAHBUES A& MEbiH, 172
K 17T WA T KR E S5 R PRI Bk BV e prE, 2001 SR M BRI “ XX
B THARFELTEXRFFELRURERK. £iiEEeHRERE3IKE
i, TRESHRREE TV REKE.

2. 2 HEREIRBEFRM 2001—2004 ERS T E, NEMXSABESLFRE
R&

ﬁlfﬁiﬁ)ﬁaﬂﬁ‘ﬂzmx RRERAMR SR KRB ELLIZSBA, o
EENAFEREGEG, TRNEAMREA G AR, BESHE, NENE.
R 6 T H: 2001, 2002. 2003. 2004 EZEEFLIES Py BIR: 2.26. 2.56.
232, 2.52. R 7 WIEH, 2002 E5RAHE 142 R, HHREN 38.9%, ENE
YhE R, BT REE AR, 2002 5 2001, 2003, 2004 FEfRlGREEER
BHIEEL (P<0.001). 2001, 2003. 2004 FEEGLEEAEREAIER L,
fﬁ%ﬁsﬁtﬂ%iﬂt& 2002 ELRETFREH 2.56, ISRRE, 2003 FHEGLRE

17



H8 K2 2006 FRTEBRA B2 9481 L2183 H5 T 2001 —2004 2 KU ReARBLAM R

¥ 232 FH BRI

—hi, BARKENFESPERGTCGERME, BRER, RERAURERN
BEERNE. ARHER, 2002 £/FKE 604mm, KFHFEHHE 640.9mm, 2003 (%
AKE 1020.8mm, RiEmFHEER. H—HE, EEEMNE T 8IE FREE
W, REGRE D%, AREFIASAREANEE. BT 2002 £EMEKE®RDTT
BFEES, 2001—2004 FESAELTIREERA.
2. 3 FEHERETEN 2001—2004 EXKRE, KI5 RBHKATE

LEHRE TP ERRREIZG, 2001 E£F 2004 5 PM IRERZIEET
R, (BB T —HehRiE: SO, 4 WIKBER A LT, 2004 SEAEAE) 0.05Tmgm®
B3 = bR HE R (0.06mg/m’). NO, thE ZEE EFEH, 2004 FEHHX
0.037mg/m* 5 —HAFHERE (0.04mgm’). BAELEBHHESFEEREFW.
2004 SE=FTGEA A BIREMEHABXRSH, BR 14 TH: S0, 5 N0, SO 5
PMo HEIKERR MR R EE X (P<0.005), Hx. Ak SHRILE, &
gy P A HERE SO, RN, EAFMESSHHERN, Hih NOy; FER
RER S RBR K EERE. AR RS R BRI E D, NO, &
PMjp BRHETLT#EX (P>0.05). FMIAEEHFEUERAE, PMp. SO, {7
e X ok B TP AEEBRY . R FEE, SO, R T4
AR R LR RAR T KRG, IRIRDRERY,
ZRE#EE, SRBRROREFE. R RERE. TR AENET~E
Mk, FELFDEERSOEB. BRELREF, METEMNTAEES
5 P30 FENTI 20012004 4 NO, I LA S TRV EWEFEHKEEY
XH.
3 IMBEXSEFESRDFHHFES

B BEFEESRBFSHREFETAZ. (1) LERIRHE (APD 24,
2001—2004 EE AGRAHENE UK, FLERREARETEK: 2 X RE%,
HEXRAEREERR, SHEZSFZERFHIERN £EFRERERELSRE.
HEHRENER, SHEFHEEZEHER ., KRERERLFHENRIITA:
XE>HEZ>KESEE, (2) 2004 ENFHERMKEERTE, WMEKE LN ST
PHRYKEEYNE VR, FXANKELERTEK,

8



S K22 2006 FEEHR A B ISR L2200 16 X 5717 2001 — 2004 5K s YAk 50 51

3. 1 PMiERRUAZERE. ERKFERZ, EERE. FEER.

— R A ME P U RS, EPEATER 1160 FFHK, MIABIHR A
R 23%, 5F 5000 I FHKBORFRHEP . £FFL R0/ R
M, BEREERENEEM, BRESEERESTHESRY, 5—HH, YK49E
LFAREEAN, SREBRESHIVRR, KT BAERI MR, K2 NS
KEHT MAREHT. BMEASZKEBEWRER, TEA, HEREHKEHRA,
AR, RSN EES, XEHRSEFARTHLEYEERKFEFHH
.

ZREZESZINHTVLBRENEE, THHRNEBREERR, KEE
ATFBEEFRAKTE:; B—FHEH, LBRERT 2 KPP, slykEESAEL
EM%. EFAHTHR, ARREREEE, KNEE, wEHLEAmE bEREE
PMo SR EMREZ —.

ZREKSVIEITNLR, PLkEWE L. BHFEREANRE—AFENE,
BFHENR—MREZEMARKAE, B BHEERASRCHTRERA

WO, AEAT AR P EHA . WAKRR. MIAFERERS, ARERRERE

EHRIER. BTRTRHEARRAEERIE BTRERLR— NEENEE,
WERETS, BRRERLRE. £EF, “RH, ARUEMRANELK, B2
MK & 2EMAK R 60%—T0%, MTTHFIT PMo 0¥ BAER, ZRR R
KERMOR. FARE, BRAZA, BESRR, BRI AERE
DA REY 8, BESLYEEEN, # 1 BRERYEEnE.

3. 2 SO,UAZHRRE, HARKSHES, EERS.

BEE=, —REEMARIEK S SO, HIBBIM. HME T R %

RiE, AFHERM. EREERERE, BESEOHRERTRESY. =&
RBMAGEE, FAT SO BRYT#: MEBAREAEFT SO, 107 A
B '
3.3 NO, BRMENELMNTE, BENREKENLE, NHERTIHK
£ NO, WEEERHE, AERSNHENSTHHEWAK, £ RERNRENL
BT, FHATR R R ERES EYNRET B, KBRS HRMGE
FERENK. SHESENTHT K.

19



O K2 2006 AL RN B M2 i X 25717 2001—2004 2 K5 BARBL AR

4 FBASTESEUREAH
4. 1 TEABREXRSHEERR

hE 15 TR, TREEUHNASSHEREHGEEY 2.25—2.74, HET
ISR AT MEIRE: FEKX. B/, BHH. B, BITEL. 4K
AT, BEBRAGRARAVIEETH, 2004 ETXEEMSRAEKXEES
Feih SO, 40, HAZ WM S P A E B Y. _

WRREDERES R, RRERRMWMEK, Kl SrsREE (B
WIS E R ia R PR 2. 74, 2.59) HARR DAL M. HHP (FEEH
B RIE 2.51, 2.56) HE, fEMEMAE, MEKBSREE, S0, FHRER
F=o%, GRAHANER, RETSRY, ERENSME—H ERAELTR,
WX BBAR, R SO, S EAEEEH, BMEHEL . AP
HMA TR A EERE A, T EBEERS, KFSRELAL A
BUlR, NEZEERESMNITERE S, 81 S0, NOE#IRE 4714 0. 059ng/n’
CB2E 20 FRME 0. 06mg/m)+ 0. 041 mg/m* AL =4 h5nE), HHBEHERE. BME
BEWRERAR. BMAFEREEBAT. $EEFA, PEARMRAHRAFF
BROEMTHRENERR, £ PMNBEERRR. FMNIERX. BRERRE
EREASELMEEER. B FLEM A PMo. NO, EXIRE 4 HH 0.119
mg/m’ 0.043 mg/m’ (BiX=%4) AFHEHMA. EERKRS, TR REs
gL, ARETEREAS . BHNE—N . FHENIRARNEFSE
FEHSLVFE. RTERMUTERR, AESANFERERER. X, BE
MR TAAF AREARRE, FE, EEXNERR, EiXx—AMRMAK
SHEERF. EMTILAWAATFERX, TUABFEBERERASITRME
ERH. .
4. 2 FE (W) FHHRREERE S H

hE 5. F 16, TR, FMEEE () HREEE. HE, BEHER
BHER%. WX, B, FESEVHERERK, ®M. HX5R~YHR
BB/, BEENEBEMMEE 3—4 & AXEAFRIERR 3.59, S0, FEHK
B 0.069 mg/mBF =4, PlLoEYIKE 0. 152 mg/mw’ BT E =8, FENES
FHRIEE R 232, FEMBENLS SR, BN KHMGSBRERIHAE 1.5,

20



JEM K2 2006 /IR B il B -E SR 3 M T 2001—2004 £ K55 BRI SH 47

L1, ZRERT 4, BHESFEKRYEN 0.87, TARERT N K.
KRARESHERYHRE. TUSMBERAAR . E—AAFRRERHT
A, BB, BEERMNMEANFRRERBIER. FRHE R,
FHOTRSHEAL. HFE—FRBTRER. B, AXTUREZFEE,
TN ERM RS E, SRFERE, 2003 ERLEHENN 8. 3% AWAIEH
3.65 FHK; MR, WAMEL BHK. BMERETNRTE . BTHREEZ
DMK, BEHYRLUER. i, EREHG. WH. BHEASAESNE
RARTWAR, B2, ZHRRPZEEEEN, HEFHE. EMER LR
A FRA—XEESD, MPEMT —% “HEd, B, BLHN. BREKE”
MAESTVAEAREF T RBZE. TAXRNESTVRFEFREFEBERLS
HWKAFEFRERRMEERE., H—HEY, SHR—EAH KRG
BT, 2003 SEHE R FIERM 316 21, BALEAF] 31.6%, AWaLE 1072
EHK. WATESH A EEREASPHEERRES, GRTUEN, K&K
Bl E, REHTAAFRRRNE —NEERE.
5 ARWMESEMERER

B BHTANBRESREEEEMMZY, ZESHIFEN I, TP
HACRHG, TTURIBHH RSHFRSROREEEFLTILAFE.

5. 1 LR EMBERRSHR RIS RN EERE,

I, S0, H87%. NOx i 67%. 1HALH 60%:K B IRAIMASE. KB
RIBFRHAREREERARMT T FERRBAEBHERFENE, &>
AR R P, TWHROERSBREEEEN 90%. BHNTLEER
PEETW, TW=WEHRAREGE, BAERMITLR: 86, &5, 7, Hl
W, Thd, b BR. HRSERFEFERRNES I,

HMEP IR K FEE, £PEHMER 1160 HFHXK, ATXEERRY
23%, 538 5000 TP T KER B RIUR B k. EREPRARKE, £FFEH
fr A MRy BREEREIEEEN, WX SERRAEE 20 A0, R/
HEL, FROERTHR, REEEYHERESTHEEN, TRE., £FXE,
PRKEAP AL HE R A4 RN AN 3 R TR

BT IEREREMET, BHABFRER P IR RO TR, HERE

2



2B A2 2006 RAETRA By 4T 1250 X 517 2001—2004 4 N5 BARIR AT

T RRE, WKL 30—40%, TR X FREMET 18%Fr. T HEH R
AFERERFRREREBTAIEE. AELIEEE RERE.

B4h, LERERBFTXASFRBERRY, ARELER. B, &KERH
R, FRERAEEKR, HEER. BMNERBEER, k@R ZHEMES, OfF
BREREPL . P RBIR™E, G, S “XUSE” THEOFR, WX
FEEBRRERSRB A H AL AR, 1 MU MAPIREET 1200
&4, FHATHERS. BEETERER, WAREEFERBASL, REXL
B AL HEE. ' '

5.2 wiTFWmHESERER N, AbREEENRNAZEEANER, %
BRGEREXRTFHRESRHEERNA,

A%E NBE R EEERS PG LY RR R0 AR ESHTTHA
PRSIk B B IR, PMigs SO NO: IRESERBRBETEE FEMERFRAMX
#, NHERSEHRAEIBRORERD, FTEAEREYAR, ZHIH
BT LA A RIS, S ER IR I DA B B A A B b Th HE O S BUR
EUE REFR R E . NS ZEHR TS R R TR K EM RS ERE
BERELEW. BEEHENTRERR, BMTEERTHE: 2000 4, FMH
WEVLZE 12 I, 2004 SEFA I 30 /79, |ARHHY 200-500 5. 2005 FEHEE
RE B 40 T HE, WD 20 74, FUSEST 15%HEFESEEK.
BT, XEERDEHIE 5%MERSTER, TRKEOEREEREL3 TR, §F
MAKE K. ZHERMZRER, BUEELESMN TSI ES IR EH M
Toiks EFFF, BHHLEIES NOx BN 40%. M) BARREmE, K
REHFL-ABLUA, VBEEEERMNTERES NO, EHREKLE] 0.041
mg/m’, SREHBE =S, MR, EXOHAEITm ZARELA,
ML PMyg. NO, KWK 4 BIEF] 0.119 mg/m’®s 0.043 mg/m’, #5d ~4k7
W, ERTIRETEERSSREATEM.

5.3 HMH LARRNEERMET KRS REE.

W AR R HEER TR TR, e R R R EE AR, T HERE,
M —ys e T AT T ch O, BREFME LHK, W PEEE
MRGERAT ., BHFHRIERAE. PEEEABMELREARLF, BM

22
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—§ . TEEEEET . FHENTAEARLTFREM PO, BHTHESN
) 4 B AE M, ZEXE ML A AT T AR MR, \EMREE 200
AN, AWEMREEN LA, BROFBIHHTEARETIRBNEWECRE,
FER R BIFGIL X TR ME K. FIER. B fEARKERERMA, SHE
BETHARTURAEN, BOENR, TEK, BREKBEAXENETER
ERSGHRER. #TERMTEREK, AEMINEELERER. X, BT
A MEKARAEEERRM. HE, BEGRYHR, Bt —ARiHa%
SRERE. SMTTEMESGTFERE, TEARNSBERERKTRNE
ERH.

5.4 {GRGEMRK, HROBREREIEET. BROEEEERE, RXRE
R ERZ—.

B, MAKSSENEL TREEENBE, BAL, BITHER. HEER
K, RARERE, BRELHFAR, MERABFAXNLER, FREERRESLE
BT R RE. LA DERA SRR NN, SR
REERTEN. EENEER, WEKESRTD, BERNBRESRERRERHA,
HK®, BEHERRER ARAREE, RITEIESRWAGHER, BRBANS
RFEWE BN, HE, W IEERFRERPREA, ElLEaanss
AT, B=, WRIFE—RRKETOLRBESRIBE, FRREFEORUR
Ho BN, BHTRBITAETRE, FREARERNARLHERTROB TSR
Bk, BT, XA 5 KRS A .

R, EESRLT. TLEXEN, KREWREL, —REBEASRE S
Rik#E.

5.5 FERTEERS. “RBAERBMT P IT R E AT BRI EmE E.

EHEREAMUZ—PMHRAE, CERNEZ —RRESHAELRE. BT
BHESHARACHHTAENR, MEFREPERER, BURR. MIAH
BB &S, HERAR TR £HSH, BTLEFEXENNEAES, 8
RIARECSMEIT TRCA KRR, TR, BHERRAER. B, KFEN, BREH
KPR LA REFT 3R, T 2GS MRARSREK, HTREERERE—
MEENRRE, MAREHRE, ERRERSRE.



K2 2006 T (EERA B A0 H 2 60 3T FEMTI 2001—2004 5 KIS ReRBLIMR

HMbEMME R, TR, BREERE, SETR, KHEY RS
R, EBHLIFLLROTN, BEHELENTE, W PITR™E. H—
K, MERTRERRET K, BRAGERE, SHIBERES, REEH
THRH BRUELEMB LM, BRFHERELTT R, BrhbRER, HE
BER AL, KAKINE TIRT 5%,

6 MM HASIEATHERRIER
6. 1 fNERSFRILIEIIE ST A ARR
6. 1. 1 Xk X 5 .

AV RIS e B — R R AT N, FUB TR RAT A heh b it A A i BT
i, #EXFFBRGFLESERToUNZ A HHLBRAN, ZRHTIFER
. IR R, WO — KR TS R, BIET ARy
LRk, ERESRBFEREUEN. B4 bTFRBITAE=RE, A
BEARMNSI A EFTHOB P EREWE, B, NOUASHRSOERE.
HMEARIE “RrelEdmEE MEBEAT A PR ENEN" WHERRE NE
Likiipal;

6. 1. 2 AT MR RIS R S R R

BFAEEE, BHTHIVARAFASE, RESSENENERNER. &
PR R MIFRT R EIE, CHTHFERBHEENR. ¥TaTHREBEET
EREMES RO EIATRE. BH, Tkl sk i i S A R AR
fEhMARER, FislatERESEPN ‘3" FE, Bl ZRUET
Wb BREEEREZ BIMYTE. EEMBARS ST LSRR, KPR,
HBNGSTE. ERMETHRERPAMMAMA, METERFRES, £
HR. BEEE, MUUATAEAPRIAES, BEEAHRT &R AL
ZFERAOER, BBUARE, HEHA.

6. 1. 3 WIEAELEE, BT LRIEE P75 RIH M.

MBS S, FIRAELL A, HRK, BN ROEESERT
. B C“TEMUKRARRY, BHmABRKL” HERBR, TEZEKORE. 3
— R RERT R SR, LUBhE. MR, SRHERBTIP R BN
¥, BEWE. SEETOREELER, FERARRERE 200 KE 300 KREH



SR K2 2006 FRAETRA B Wi -E 24 8 3 BT 2001 — 2004 5 K AT55 BRI ST

Bk, SRAMEB 200 K2 300 KEHIBRMK. B EREREUKRIEEEH
KeERhE, HPE. SEeRMEER. BEBREXRARR, BRAESW.
WA RIFH . S5, HEbE. BEREFEERTITEUBM T =R,
PUERRE hE, BRI, . BN, BERD.
6. 2 MBEAE, REERYRBLMTEL
6. 2. 1 AEABRELSH

SRR ERFEMAT, WRE B BRIISER TR, MMBRY
REE, MHLREY, HEERIART AR, REREAEER, i
Pt E R M LK TTRESRFER. BOFA “BHFR” MAEMESK
HHEH, FREERSNENEE, MRCIA. BEFHRREEARN LIERE.
HRRBRAELEHWSFREARF G TRULTATH, ERERESWRENTH,
MAZBRIET FHERRAR, BHRARS, SRR, 55 AFTEFTRER

ﬁ%%ﬁﬂﬁ,ﬁﬁ%ﬁﬁﬁ%%ﬁﬁﬁﬁ%,E%Eﬁﬁﬂﬁﬁﬂﬁ,&%ﬁﬁtu

FRRBEMAREERRLZ —,
6. 2. 2 RARBRESLTURRBILEH
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