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Abstract: Based on the statistical data of economic increasement and atmospheric pollution indicators from
2005 to 2011 in Zhengzhou City, the interrelation between per capita GDP and the emissions of Sulfur diox-
ide, nitrogen oxides, inhalable particulate matter (PM;,, PM;5) and carbon dioxide is analyzed and the simu-
lation model is also established. The result shows that Zhengzhou is still in the industrial period, with the in-
crease of per capita GDP, the emissions of the sulfur dioxide and carbon dioxide have been mitigated partly.
But the emissions of nitrogen oxides and inhalable particulate matter are still in the increasing trend in the
long term. At last, some suggestions for healthy and harmonious development between the economy and at-
mospheric environment are put forward in Zhengzhou City.
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Table 1. The per capita GDP and the atmospheric environmental pollutants emissions of Zhengzhou City during 2005-2011
1. #MTH 2005~2011 £ A3 GDP EXSIFESHMHE

Hy 0 AW GDPME SO HERE i NOx HEBCER Y i COHEHCR/IME PMo IR Ypg/m®  PM, s I R /pug/m®
2005 23,320 17.1 5510 109 69"
2006 27,956 16.5 115 6530 112 71"
2007 34,063 16.2 16.7 7750 108 68"
2008 40,617 14.5 12.9 8790 99 74"
2009 44237 12.7 12.8 9070 100 78"
2010 47,608 13.3 14.9 10,700 111 79"
2011 56,086 11.69 21.02 8510 104™ 80"
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Figure 1. Thechart of therelationship between the sulfur dioxide
emission and the per capita GDP
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Figure 2. Thechart of therelationship between the nitrogen oxide
emissions and the per capita GDP
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Figure 3. The chart of therelationship between the mass concen-
tration of inhalable particulate matter and the per capita GDP
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Figure4. Thechart of therelationship between the carbon dioxide

emissions and the per capita GDP
4. ZFLBHISES A GDP Lahhsk

53



P T R IABLRO B 0] LA J X 5

3.2. BRUGR O

321 ZEWmE A GDP

Bl 1 # A% GDP Y5 SO, HElE 2 [ 1) =X Hh 48
FEEZY: BpOP

y = 0.294x> — 3.574x> + 12.081x + 4.5398, R2 =
0.9556;

2R AL T IRES B kR AR i e, B R,
bE7& AN GDP 340, SO, HEkE 2 Rr T s,
M 2005 F 1] 17.06 J70E R FEE] 2011 4FH) 11.69 J50E,
X BAF 5 T HN T REU — R 51 SO, W i, £
FEPR R BT X 10 ¢ LANBRIER A, TR it
ByaEE TAESE . AT REVRTH 9% 6 i R I B A3
A, BRIREE I LU R N, (HIER BT 5 L IR R
B, JEHSE 2009 &, EALBRHERCE AT LA R
KIREER) TR, MBS B B 2 I
TR

322 @EMHMEAY GDP

Bl 2 1 A3 GDP 5 NOx HE R 2 [A] ) =k i 2%
AR

y = 2.9886x° — 36.363x> + 144.7x — 173.74, R*> =
0.8897;

FMBFHERT G R 22 Rk 4k, BIPEIR,
A5 GDP 7£ 23,320 7G~34,063 JG, NOx HEiUE 2 T+ 5
fa¥. B AL GDP RN, EEYHRE G
TF%, 75 N34 GDP Y 40,617 TG/ 45 (2008 4Bl J5) i,
NOx HEBUE L B AR - {242, 7E A1 GDP A 47,608
JG(2010 4F)J5, NOx HIHERURE PN, X5 A1)
ATEIKSF IR i, FASK TR B PO G A % D))
KFRo NOx RGN, 2 Ik S A RSB
MR, BN 275 G R R 5 RS & TR R
FIT AL 211245 S SR A5 Y (0 S R B

3.2.3. AIRAFRIS AL GDP

Bl 3 o A3 GDP 5 R N ORI ot 2 B 2 []
() =R Hh 2 A Oy

PM,, 5 A GDP: y = 0.3737x° — 3.1242x* +
4.4721x + 112.66, R?=0.2884;

PM,s 5 A% GDP: y = —1.526x> + 18.68x* —
68.969x + 148.59, R?=0.9099;

PMiov PMys (1) I ZR4FAE #0RF A R 5% P 24 1 2K

54

4. BH SR, PM MR EREETE 2007 FEHHHIL T
—AN s, A N, AR R,
AN R EORYE T Tl 2cil, HAy, HAhE
PR A 5 B PA B R AR VR HE T B — R CRE H
PMyo). EARKBMI T IEARTE Kl R SRR 3, {2 Tl
ORI A5 Qe 51 2 T AT E AL, X R
17780, LA LY. A AN GDP g
m AR EACERIR S, IR R A A E )
WL, URTSSPE. RS, T R
AR TRIREREE L L SR I o X SR e S T
T B2 21 i — YO 7 A ELAE TR T 58 48 78 P R 40
(PMas). Kl PM,s ISR BEIEAR A1 RFEE 17t
[, 1M PMys B EIR LR F bt O S —)ds
ge, HMIUKEE RS [EEIMEENSER, RE DGR
WFEH, T E AR FEIRA. EEEMNZ, K
KSRGS B E DI RPPL N 21 ik
DAK, BN T 2K 38 KA R AR O BRI 38 K 1
W, KRR AERBEIE 100 KPLE, FUEHBFE
FESE RS, BERERIRER 1~3 RAER, LY
SN, AR ZIWAAHIL T T EAKRKE. K
SIGYIEAERERERL, W kG gk R,

324. ZE k5 A GDP

Kl 4 v N34 GDP 5 S BRI 2 8] (1) =K
ith AR

y =—424.7x> + 4404.2x* — 12,839x + 17,034, R2=
0.9329;

MR B R 2R IR R 4, B BIR, A
7 A\ ¥J GDP 7 2332 J5~47,608 JG2 [a], CO, HIHEH R
S H PR 3G 9 N5 GDP ik #| 47,608 TtLLS,
CO, il & RILH BN B EW “ P87, KHIRFERKR
118 DMIRBRHFTBCER N 32 BERHE R “AIRIRE 5T B
B VIR 8 H R T B b 2255 K R B B,
BRFFATFIEEIG K, B0 B DA N 3 R R TR 45
M, FETRRE ORI S A B . PRI R S A T
WS R R R CARIRE T, AR AN T &
GrHGR I R B g D i HE R, B IR A5 5 IR B R P
Ko
4. ST A STRB AT R R X 3R

KA RIE ] 73 8 B ARIEANN i G, 1 Hr

Copyright © 2013 Hanspub



P T R IABLRO B 0] LA J X 5

N5 Rt KA R E BRI N J9Ts Jeli2
TR A E G S i ), B a4 Tl
AR R R BLEh R R EFRIR . T E
R GEIER, ATRURICCATR JUA 5 T R A% il At — 2 fi#
G T K5 G ol L

4.1, hnSEEEIRLAHIRYIERE, IRSEEIRTI AR
R, ROFRBEILE

ERTPNSRER SRR JERIREY (e Ay
U, S, NP EERRIRE R, AR R AN
e KPHAESERAER . 6=, W — DR mpeiEpI =,
DGR . =, BERJIFRITRELAE,
SR AN S e Ja ISR AN B, F AR 1 250 A i 4l 2
U5 BRI Tk, AT R AR T RS e, A
JEs AP RNEREBOR, XA Tl R S HE )
RAIEAR.

4.2 HEE, BERHITTRREER

It St AR, KRS =k, 2011 4F
N T =R SRt 2.7:59.0:38.3, XA —A
H IR T LI Pl 45 K £61(2.9:48.2:48.9) M L,
FEREMEE b E AR R, T AR = L E MR /D
R, 56 A M T TG, RAZAR R & £ Tl
BTEARF, BREEFAL, HESh A BidkL. e
&R S—J5m, MMiTmVF2 E AL
Al B AT AT 3R L, WORASIREE I A
T, SRR H X sk BBk, R
MR, R RDRE TR 6 250 RS B3 T
BRI, — kU, T ANLRg) kA T 1238
T E SR KA R iSRS SR, F
TRAY BB Ba) ISR RIX R
—EMFE Y, i b X SR g, T
X (T it ol i KR BT H 3 B HETE A AR
B AN B X S IR Tl X o 3220 T 2 4]
X HESE, S B, SEElys s ih
H,

4.3. HIEMBAEBER, HEEL 8 BT RERHE
X REIH B fh SRAT RO S ST R A
J I, AR RE A R EOR T B [E MRt Tl

Copyright © 2013 Hanspub

R A BRI BB P T T . 0 AR A
(NOx~ SOs+ COy), WABUIT 25 T BAUSCHE I A1 G i 5
o H2, HAr, BN EfBERE . Fik,
R 7T S A3 LT A T B BB O .
RELH RSE I, RS RAT IR E SIS, 51
REW A SRR o BT . AT L BRI s FERE
AR R IR FERE B & . L SEAT REHE
i

44 RNFRAREZABEATIE

IRREREMN I EE, ISRl i aril, Akt
BB A oo FARRE S 3 L FE A SRR R
AN VIR TSN I AT, LS AR5 Gt 4k
[IEEZS 003 2 I b P VA= v < B4 4 B A il WD i 41
ARG, PER R T Qe HE . R R
B O MR IEAAL, BAMIKRIER) O; ATV #, (HilhR
(1) O5 =X NANBAE )G ™ (1 fE % -

45. {FHINEEHTE, ANWERRAHAXE,
ESEBLT

AR, MW LRA BRI . BRI S,
FOAIR AR 2004 4EJR A 15.7221 J3iiss (5] 2011 4F
Ji§ 124.0337 J3HM, {RZE RIS YN E T IR i kB A
SHPERAL. B, BB, MBI R AT EL .
S, ESTESENE, KM E B R, B b ey
K T 2883 R 7o R RONYR R B S EHAT
B HERCE ZEAR K, XA S TR HIR A
MfER . 8=, KRR AILZE, #RALTHIE,
FTEENL T ML NRPUIERE . BRT KRG8
B EERGME VPR B, KB AN AT,
BT ALATELCERS, NATERTIRMR
{3781

4.6. @ik, MESEeRE5

SEHUREMH T I AT REBER T, A ATURE KSR FRE
PR, i VISEATAT MG T 5, AR TR
SIGRBNG RIS o S350, 3t — DI S A I,
O RIEAR B BE RN, Wt kA
BAE R, MM ALEATRAB R E IR, i)
RANRYIEZ 5 EP0 0 KGRI TR R, 550

£ odb b

55



P T R IABLRO B 0] LA J X 5

() 4 R AL R YGRS RS e
5. &g

St 8 I ORI 35 G B2 1) 14 T 35 8 e R s
R—AGEER R 2T RRF TR, €M ML
WA FTe K BUF & RE IS BRI #
WHRT] A EART SRS, 0 HIE B SR 2 R4S
MBERFAMS Y, DLUEMBGERI BT, RIS
AR, AR TS VR PR ZIH T
BefRyr i) 5 B sh . RURAREE “Jeisd, 5
B [T, BRI A AU R GR, 3T
RIFLHF SN, RN T PR R 28 5 (117
I, DTSRI I RS

BE Yk (References)

[1] M. A. Cole, A. J. Rayner and J. M. Bate. The environmental
kuznets curves. Environment and Development Economics,
1997, 2(4): 401-406

[2]  ZFE, 9, ZEE. A0 30T PR 22 O 26
Vo PUEEAVE N BII]. T RE K2 2R (1 SR B2 R), 2006,
36(2): 54-57.

[3] #HEASE, $AME, Eards. s Tk =875 Gtk ok st
YT ¢ ——B& T P45 2R 25 1 IR M 2 (EKC)RFAE[J]. KILIIK
BHR SR, 2005, 14(4): 470-474

[4]  BEUKA, BRMMG, 408, vadbinm 2 B PR BOR PR AT 7

DL PN T AT, 220K 2 4R (8 R B2, 2006,
42(2): 1-5.

[5] EVEEE, 235 REWNAFMK 55 JKFR R[] H
FRAFFFE, 2005, 24(6): 834-842.

[6] AT, HMATGF4% 2012[M]. db5: HEGH
ik, 2012.

[71 BRIz, PJSE G DX T A HE R 10 AT 50— DA M T 3 Tl
R I, W2, 2012, 2(20): 104-106.

8] Wk4azg, ZuH, XIS, SR AR [I]. Rl
KE R A 2L ERR), 2002, 2(4): 13-21

[91  Fhebsd, BB, M RKTERANDTE RS KOS =R
FREERLEE, 2003, 25(1): 52-55

[10] FEURE, I, FERI. M X K SRR &5 Yeds

56

[11]

[19]

[20]

[21]
[22]
[23]
[24]

[25]

[26]
[27]
(28]
[29]

[30]

IE K ILF A []. BHEHE R, 2012, 11: 136.

FWEZ. AP T HTH] AR 28 H 4 2 T AR A R ik B XU 43 #r
[D]. AFE R, 2011.

SCHBAR. AT R AR AL B BRI AL[)]. e R,
2008, 26(6): 735-738

EER, Felk, ERE. RAWEAFEM]. bal: mEHR
B kAt 1996.

WAL R, MRMASIHES 2012M]. dbat: FES0HH
fiAt, 2012.

WA R T. WA B S 2005-2011[URL],
2005-2011. http://www.hnep.gov.cn/ tabid/538/Default.aspx
VA5, AR, APl M T KA AT IR U ) vk AR
AHINE AT, AR T 22 B 2441, 2011, 22(4): 17-21
AN, BRI RN RBARBCRHA ] B (E
FI), 2008, 7(3): 933-960.

R, BT, RES. 2010 )MIE 2 K RS 5
WD), BERkAAR, 2012, 32(3): 521- 527.

IMEFS, XIKE, $F. d6u il i XK SBUR TS G /K7
IR R[] FIFESk, 2009, 11(1): 67-100.

W. J. Parkhurst, R. L. Tanner, F. P. Weatherford, et al. Historic
PM, s/PM,, concentrations in the southeastern United Statespo-
tential implications of the revised particulate matter standard.
Journal of the Air & Waste Management Association, 1999,
49(9): 1060-1067

TGN, FAEE, FE% MEmE A PERY PMo. PMss
HGKE]. T EEEEERRY, 2002, 22(4): 334-337.

B MW A, REOESE. MR X KA IR PMio.
PM, s V5 /K1), SR80 705 iR, 2009, 3: 25-27.

FLER, R, BEAYIS Y piiE i E S50 5 [ P R
W], IR SIEIREDF, 2011, 4: 6-9.

FNGRAZ, VPR AR, XSS, AR 0] R85 25 <o = RS Y
RWEFRHERRT]. Sk SR, 2011, 6(16): 805-814.
aKEH, TRE, IMEWSE. TLHKTEE K ERBRARLEE
Je e sgm [F R o M 0] SRS A F Sk i, 2012, 8(3): 205-
212.

BEHE, MR FEE PMys 15 52K S K B HERCIR X K,
IRE AR HT[D]. FBM K2, 2012.

MEW, BE, THY. RERSIRETS IR & Pia Hi
BEF[I]. FEELRY, 2012, 9: 17-20.

T FRE T RIS IR K LA B IR [T, S ETR
51, 2006, 1: 18-21.

XML, H Ah Tk 3 g B BG4 A (07, P I A AR T
2006, 2: 23-26

TNE, MBS, FSGE. WS AR E &
) Bt —— LA B 2T A [J]. 980 R I T 2 B A (SRR A
i), 2005, 14(3): 27-29.

Copyright © 2013 Hanspub



