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Effect of Economic Structure Adjustment on Pollution Emission: A Case Study

of COD

LI Ming-sheng, ZHOU Lei, CHEN Yuan-hang, LI Qian, ZHANG Jian-hui
( China National Environment Monitoring Center, Beijing 100012, China)

Abstract; Economic structure adjustment is an important means to reduce the emissions of pollutants. For quantitative analysis of the
effect of economic structure adjustment on the reduction of pollution emission, the country was divided into four sub-regions, eastern,
northeastern, central and western, and the industry was divided into 39 sectors. Taking chemical oxygen demand (COD) as an
example, the influences of regional structure and industry structure adjustment on total emission reduction and emission intensity were
analyzed through building a model. The results showed that, in 2000-2010 ;DCOD emissions in China were reduced from 1445 x 10*
tto 1238 x 10" t, with a total emission of 14 950 x 10* t in 11 years, among which the emissions from eastern area occupied the largest
proportion, accounting for 35.6% . @In the industrial COD emissions, emission from paper and paper products was the largest,
accounting for 35.8% of the industrial COD emissions. 3 The economic structure changes in the four areas reduced the COD
emissions by 420 x 10* t, resulting in a decrease of 1.29% in COD emission intensity. @Industrial internal structure changes reduced
the COD emissions by 533 x 10* t, leading to a decrease of 3. 1% in COD emission intensity. The research results have certain
reference value in guiding the Chinese economic structure adjustment and achieving the targets of energy-saving and emission reduction.

Key words : economic structure ; pollution reduction; COD; structure adjustment; emission intensity

U AR I RS S R A R B R ek E AR R TR CO, RS T R

FEUIMOC B BEAR . 225 2 SR AN ]kt G b 7= A 452K
TSYe ) IS Y IR I B RO 5 BRI R AR
(AR A LR 2 7k A S T e HE RO B R 4
TF R RS IREE R A AL, TS e HE i — T
B TR, R A BE R . [ N AR xS
HE BRI ST SR R v ), 3 Ok B 5 Y
A B R (s e A A X s D T e
B4 g . T e HE RS R S R i T 2R (N g
TEIHAED | L) MSE R | TSy R Rl (A
ST BRI ) BT TE
PRHERIF 5T 5. H P S Y HE— BRI 9T HONUR
AR , B R AT 7 a4 . O HEE .
Park %17 | Cai 26" 32 IS 01 20 i 0 R ok —

TIATALI CO, JBHERE 7, 2544 FHAE D 21 iy e 6 T
WK SO, IS HEE F1 0 T A ki s —
B ) e 5 G W DR 0 32 48 B (H A G ok
B B D WA IR R, @ W IR vk
Chae'"" | Thambiran 25" 485001 T AR L IX 3 %,
K55 S0, . NO, | PM,, 5525 S5 G4 i 03 [ 9o HERI N 5
Takeshita' ' | Doll 45" I 53 B7 T A [ A7 Il ) 3 7]
IRHERY. G HENR S R K. Zhang 217 Nighitani
S USIIN Sy | G 235 R R T Vol HIE A A1 ) o s ] Py
Wi B 2013-11-29; fEiTHHA: 2014-04-11

EETA : MolbA s AT B L 3201304301 ) 5 [FHK H AR~

FE4TH (41371146)
EE® T BHTH(1981 ~ ), 55 W R TR, FEOTTE TN

IREE B 2R S PEY , E-mail ; lims@ cnemc. cn
# I R N, E-mail ; zhangjh@ cnemc. cn



8 BT . ZPFATEE A TS YR HERON . L COD J8iHE N i 3213

PN X psHE R 322 A SR B | RO ERLA,
FEETE Y HE R R T R

FEBUNZETE, SEE | HAS RO S5 ER A
Er AT R HESS A PN A R s i BOR (i PR Y5 e
RERFE R R SRS, 95 EAE 1990 ~ 2010
4F S0, FINO, HECR 53 AR 67 % F142% , 5 1L [F]
I, =P A5k 2. 1:28:69. 9 8% 1. 2:20:
78. 8 KRMMZT X 32 [ 2 W V5 Y ¥ HE il &= 7E 1990
~2006 4FF 0 49% , HA IR Tl X5 YL it HE i
DTHRIA 45% . I EAE +— T WIE 42 SO, F1 COD
PRI TS Gy s HE B, 31+ = O & A A
REAALY PTG 5. AR 4l PR 855 OR3P 0 8 4 TR Ik
He . AL USRS B HE TR ) 2 Yo B
HeR) = R F B 1 = RIEHETF Beh, TRE U HE (Y
DMk AT AT TRE IR BEAE F7 15, i X 4 A4 v B R
O s IR e B LIBUN S AN, Al R (/o 1|
PR | HARIEE 2GRS e HER TR &
FE— 5T HT.

ARMFFE LA COD A 3], 388 1 440 2 A g ok HE e i
URCHERRE IR | 43 A P b 22 5% 4 A8 (X s gt A8 AN ATl &%
) A8 A XS Y JsHE ) 5.

1 HRETE

1.1 250 a2 A 5 i)

—PNRFRGRHE T FREMNE, BT
RGNS YW 4 i G BB AR R[], R B R 48
15 Y HE O B (PR 3G IETS e W HE ) BT
225 HER R BEAR A 2R G0 40 5F HL EE AR K AT 3l Vs Gy
WIHERL , 522 W24 ik 5 e HE . 5 b il HE Bk
BRI )ZK T & T R L EALITE
DR

DIREAS TR [ 2 5 RGAE AT 4 8 A 53
FARF, AR, HER, P4 ST RS, WX — )2
Wb S5 38 XI5 S5 R AR Ak, T 1A ek
HEE T I AR =2,
AP(,,, = GDPp X Z [ (ri’t - ri,t—l) . (pt—l ~Piia ):l

(1)
Kb, M BFR4E, GDP, N HAn4E4E GDP, 1,
RIX i B GDP (5 4:[E GDP [ L, p Ry 4 [
GDP {75 Yy HE R i, p, M i IX8k75 Y4 HEHCo
5 [ N AN SERIFSE T A EE 24 A R R R
T AR ] DL SE 4 Sy M AR 2 AR Ak X S G
Y HE (14 5 ).

AT AE R BFSE X4, AR Tolk 43 5 T4l
e (S O =8 SOR2T /3| S [ e B A T
AT FC T (9788 A4 Tk COD ik 4 Btk 47
ZERASALIE R G e HE R T 2 B (1) #EAT T,
i, 2 GDP ST o 4 ATalk Tl S =18, r, AT
SRR 5 438 Tl B A L T, p ATl 35 e )
HEom s .

1.2 SR X HER DR B fY 5% 1)

S T4 M VR A SR 15 Y R 1 (R
15 YA IR B 7 A S0 21 R R S 1
P/ DX el A Je ol L b F R IR, R A 8 U i HE
TR RS T W T YR AR A 7 b X I
SR I T A A S 32 I TR 2 B HE B R R L
Th. G225 K72 Al Xob 8 e 28 3% HE B 32 ) 5 0 T
FaEEiE .

A= { DL =) % (py = pi) ]
(G,/GDP,) |} /Py, x 100% (2)

A, e RN 1, IBFFERIAEGY , G it
FERT G A3 B (R b Y B 4ok e E R, 6
=GDP) , HAs & & A= (1).

1.3 Bl ki

ARG 4 E K X 4700k COD HEC R £ 4
SRVET PIAECh EFR AR L) O Tl s e cdle ok
VT DIAECR E SR %) T R E R G R M. A
TH R A BRI 25 ), T 384 Jon 4okt P R 4k 3 o {1
BOTHE B 2000 FAAEHHE Tl 38 (.

Tl P B AT b 8 ¢ TR B 22 % A7l o 2 b )
(GB/T 4754-2002) H () Tl P 457 804 T b AR A5 A9 39
Ak 5r 2.

2 COD HE%EWK

2.1 HECE R

2000 ~2010 4F, H1[E cOD HEE 2« F - I
TH-TFRE” A8 A 72 (K 1) . 2000 4F, COD HEfl i+
1445 x 10* t, & 2003 4EHECRFE 21 334 x 10 t,
SRR 2. 6% 5 2004 ~2006 4, BEE WL . A4
JEE . BRI KIS Y T e %
PG R R PO K e B S P RE A S N, COD HE R
BAETH 551 428 x 10 1, 4 ¥ THR 2. 3% 5 2006 4F
DU , 72 G5 R HE BORHE S T |, 45 b 15 JeHEic
il 1IN, KB TR HER T T, =5 YA Tk i
RPN, A TR Bk =, HECE B
BAE Rt 2 2010 4EE £ %1 238 x 10* t.



3214 I

i

B 35 %

1500

1450

1400 -

1350

1300

COD#E it < 10t

1250

] 200 1 1 1 1 1 1 1 1 1 1
2000 2002 2004 2006 2008 2010

£

El1 2000 ~2010 f£H[E COD HETLER
Fig. 1 COD emission in China from 2000 to 2010

8

I3 X ,2000 ~2010 45, J7P5 | 745 COD 4
R HEBCEAEL 000 x 10* t DL F | 5 4 FEHE
MEMEEY N 7.3% (K 2). FUE., 5. EE
COD HERHAE 100 x 10* t LLF.

2.2 HEEste

WEFEIN , RS X coD iRk £, H4
HE R B A L 35. 6% , UK . Hhk ., &b
X /b (R 1) WEREHE | REBFIARTL 1L IX HE
A BTN R, 53 BEAR 1.8 FI 1.3 AN H 43 4
PG 5 DX HE A L 0 ) 1.7 AL 4 A
[Ep =¥

Tk

COD HEfE TR /%
|

E{ﬁ:l

&L
M

S | —

LS
it

B3]
S
Bl
&t b
=z

r
TEAmA . Fik.

iy

>l-:l
M-L—:I
Y

R Y

il

E{%:I

I

ﬂtﬂ:_.l

iy

&

ﬁﬁ:l
E Y —
£ Y —
E ) —
o
EE

W X TR B, 1)

E2 2000 ~2010 FHEEE COD HEAMSELSSEAMSEBHILE
Fig. 2 Province-specific ratio of COD emission in 2000-2010

F1 IFEEHNAHEK COD HHELSLENILE %
Table 1 ~ Contribution rate of COD emission in four

regions to national emission in the main years/%

X 4 2000 4F 2005 4F 2010 4 2000 ~2010 4F
IRHEB 35.8 36. 1 34.0 35.6
il 12.1 11.0 10.8 11.1
g 23.9 24.9 25.6 25.0
i 28.2 28.0 29.6 28.4

7E Tl COD He il i rhr , 18 40 B 4G & b HE il
R, 11 a (AL HEEL & 5 45 Tl coD HEjk & 1)
35.8% . AT 4 AT HERCE b S HE R i Y b EE
1 5% 435I AR BN S Tl | A2z R K Ak 2# i
il 2520 ORI HER L E 5350 R
13.8% . 10.7% . 6.7% . 5.5% .39 ™1l H A 10
MR /N T 1 x 10* t,F 24 A7l AR
HILENT 1% . WEEERE A 6 Ml HE
R, Ho Qﬁﬁé&ﬂ?ﬂunlklwmmﬂij( 11 a [B]FRAE
T 17.8% ,HA 5 AT BRI ISTE 1% Vi fh
JE*#&%%%U%%IJ%M 2540 %‘%ﬁﬂ?%%ﬂ‘ii‘ﬁiﬁ
b AN T AR AR Tl | 3C I8 i ik

F A 5 AT HER L E T R 19 BLE, 235
THE55.1% . 2.8% . 2.0% , 1.4% . 1.1%.

3 ZFEHAEX COD RHER SN

3.1 XIEEEH
2001 ~2010 4F, PUK M X 285 4544 A5 AL XF COD
WAHER TTRR K 420 x 10 t, (5 AR 4E 4 COD HEjk
HY 3. 1% . WEL#EFAE ,2001 ~ 2007 4 X 38254
UoHE S 24 R IEAE, 25 A VR R TS G i, (s
Hem SRR B AE T M3 2007 4E LS, 4544 D8 HE
AU, 20 R 175 Y ) HE R B s A X
A B BRI IR] DX 28 U A A T
FF75 Y s HER BTRR M1 149 x 10* t, -+ 7 1R] Ny
-729 x 10* (K 3).
ZR Tl X2 TR [ 8 5 e ol & Gk b X F 5 A
W 2k R R ER 54.6% . HERHHX L% RS
15 G G BEEOR B, B2 GDP [ COD HE
W gy R AR AL, R AR PE AR A X Y 57.0% |



8 BT . ZPFATEE A TS YR HERON . L COD J8iHE N i 3215

400

=00l
ol |

-300 [N T Y MY Y SO B B B O
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
K2

X IRES MR HE L X 10%7

B3 2001 ~2010 FXiG &M HEE
Fig. 3 COD emission reduction of regional

structure from 2001 to 2010

49.6% . 40. 0% . Ktk , ZR 04 IX 28 355 bE i 1Y) 722 Ak X
DX sk 2 Ay HE EL A B R . 2000 ~ 2007 4, 7R
M X 5 e A ) L RS BT, B 53 5% 1R
2 55.3% , ARt AR PEERHL X L A R T
R, e BUAE 25 R I HE R |, 2001 ~ 2007 4 [X 8 25 #4
WCHE R B O B AR, A R T I5 e HE. {2 2007 ~ 2010
A R X 2 0 L REAR 1. 1% , ARdE, Hhl, 7h
P X HE YA BT i, LS Y s i R B A A P
HRHLIX LR E R 2 ($ 5 0. 6% , ARt Thifsdy e
5 0.25% ) , 3 % 2008 ~2010 4F XI5 45 #4 ek HE - 1
SR, BB Al Y5 G 45 R, 2007 AF DLk X 24
VA AF 05 YL hdiHE.

KoM A X3 28 Ut EE AR AR X COD HE il 5 S5
FIREII , B 7 ORI 5 (3R 2) AT X o, e
H 4 Tl S AR DU K e X R — i X 28 5 H R A AR
A4 o Hofth b X 22 5% LU, 3 ANER X6 1 b
X 280 LA B8 5 ) S B 0, TSI E T P BB b X
LT BT ARER, ARdb . FEER 3 FhAE S 45 R
B . 2SRV 3B M X 28 5% b A AR kX coD HE ik
S B (R R MR B G, PN ML IX 22 5 e T AR AR 1% #5351
i CoD HEf ARk 2% UL (1§ 1, 4) , A
b, AR IX S AL 1% {530 COD HE s B A2 1k
0.2% 724 (5 2. 3) 5 A7 PUHPHLIX 28 3% LU 3 i
F B S ALK 2 5E, X coD HEi R JE
AISEI AR (T 5 5. 6) 5 2010 45 2000 441 1L,
R IX 207 L B M A VIR X A e e, P
T ARACIIAT AR, 45 L IX 22 57 HL B AY S PR AR A fifi
COD HEGHE B TR 1. 29% .

3.2 frlk&sit

2001 ~2010 4F #5347 Mk AF BE [H] 28 5% 45 44 1) A8
b T SR B A0 7 25 D B VA H A AR 1
e SER BRI IE T SS H B E R HE R I

BUE M 533 x 10* t, b AR 4FE £ COD HE & & 11
3.6% . PECE, CH—T M T WAL 4

F YRR AR T COD ik, el HE oMk 73 51 2 150. 6
x10% t F1382.2 x 10* t( 4).
F2 REZFEMETLIT COD HEHRER RN
Table 2 Effect of regional structure adjustment on

COD emission intensity

T ﬁg‘;ﬁgﬁf
FRIFHCE S 1% , HAb L X 35545 0. 33% -2.56
ZRACHE TR S 1% , HAb b IX A 0. 33% 0.15
HRER L AR 1% , oAb b X R 0. 33% 0.29
VU L E AR = 1% , HoAth st X FBEAIL 0. 33% 2.09

FEHR L AR 1% , PEFREAIC 1% oAbt KRR 0.45
VUL EE 3R 5 1% , ARLIRAR 19% , Hofbh XOARAE 0.53
PUHS L A 5 1% , ZRTPIRAS 1% , HoAth b XA 7AE 3.62
AL EIRF 0. 70% , AR 0. 24% , HBIE
fi£0. 60% , VEHFHER 0. 14%

~N N R WD =

SR -1.29

900

{ Tl
-300-“ H
-6 | | | |

00 '
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Ay

El4 2001 ~2010 47 EMFHEE
Fig. 4 COD emission reduction of industry
structure from 2001 to 2010

T4 K G ol oD HE il & 4 438 Tl coD
Heb B 1y 173 247 A H TV P2 b 4 Tl P2 (.
LB R 1. 6% 2247, COD HER R & J& 438 Tl
COD HEjf s B 1 23 {5 A 4. WG N, i 44Tk T
AP E L E 1. 64% 2 1. 49% ,COD HERGEE T
F% 87.5% i35 4847k 10 a " COD JHEL 017 x
10* t, J2 25 F4 ol HE 1 5 IR AT oMl 5 e T R R e
A e o2 o 5 B AN D e & el /AN ¥ € = X By
b A S TR RN Tl | 32 38 32 i 15 £ 1
TV ZE ARt 2 7E 500 x 10° ¢ DL b AR
ATk COD HE R BEAUR T a4k, 43 T
Al COD HEMCHR EE 1Y 3. 8 5. BFSEIH N, AR B i
TAT A I e 3. 4% TH 2 4. 2% , HHER
BT BRI T AT ML 2 R B0z AT
SERIHER R — 1258 x 10* t. HL 7 53T B AR = A
BERE Y, JHRCE GO, WBAE B TR A
TR, | P TR B A2 il i i 3 M 285 ) Dk
HERTE 300 x 10* t LA (K 5).

A7 Ak 4 BBk < 10%t




3216 7 R S 35 %

1000
500 |

; 0 — nﬂHnHHHHHHHHHHHHH

-S|

5

% -500 |

=

fing
-1000 |
_|50,0||||||||||||||||||||||||||||||||||||||

1 23456 7 8910111213141516171819202122232425262728293031323334353637 3839

ey

P ATl 1 ~39 43 SR AR Son Toll, o 7 B A P R RO JE 8] ol 38 5 B A . TR A L T B 3G, Al R K
Al it ol A AN AR ST R, A S SRl S5 U | BE L MR, A T | AR BRI Tl , B R SR A
S B B SR () BHA L, SCEUACE T, K B A 7 R AR ol B AR, T2 K H A
i, HeAt SRl ARG Jm Al ol A4 A SR, Bl ol , SRRk ol 5 33 BRI TR R s ol A A R B s Iy
FIBUBRIE Ml , AR I TR A | A7, e | At Rl ol B, S il ol , 25l RO SR Rk, 2580, & Bt ahiliEl,
HL AR B e A T b, B0 45 0 M B A o Tl T SRR, A4 27 Ak 365 ol 38 P B Rl WORHS I, A (4 Jm i i K

FESE TN T, A8 a2 il 3 ., 3 46 B Aot it ol

E5 &7 2001 ~2010 FE4T EHEEREEE

Fig. 5

Tl R 39 T COD HERH B By 543
B A AR T 508, A SOR BIAT I 39 FhA Tl
SN R 5 AR, BT 2R 3.

I AR Tl 2 % COD HERU A 5 Wi i K
FATM. PR A5 A3 AT 3 R 24T Ml AR A A BT 4 8F
7 A 4 RIEAT AL AL o5 A7k A1 B R
P E 10 FORFEE 5 (R 4) s Tk &5 L
AAEXE COD HEMCHR BE A2 . &5 R0 . Tl a3
LG A (38, 7% ~46.8% ) Byl He
NPT AT LB s HE (e 1 ~5) (A
il 325 Ml b E A PR TR SR 3K H AR AR R

Industry-specific COD emission reduction in 2001-2010

Rl DU REAR COD HE 8 BE 185 AR K (1 5% 2

5); COD HEM & £ 1Y %% Tl b & B ARt A F) T

COD W HE( 15t 6 ~ 10) , Hoil T4 Tl 45 i i HE i
#3 TlfFls%xs

Table 3  Classification of industrial sectors
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Table 4  Effect of industry structure adjustment on COD emission intensity

I 5t Tk & 25 A Ak COD HERUR AR/ %
1 HlE A= 1% , AT BIFEAIR 0. 25% 0.4
2 A HE T 1% , RAD A 1% , HABAT L AAE -0.1
3 il 4 = 1% 5 TR 1% , HAA T A -0.9
4 AR 1% , 4k TA RS 19% , HAbF TV A S -0.4
5 T AR 1% KBS PR AR 19% , HoAbA Tl AR 25 0
6 BT 1% , HAbAT L3588 0. 25% -0.5
7 BTAVFEAR 1% , RIDVARF 1% , ATl AR -0.8
8 BTAREAR 1% e Tolk 48 &5 1% , oAb ATl A2 -0.4
9 BRITAVFEAR 1% , Kl VAR R 1% , HA Tl R 2E -0.9
10 BITAFEAR 1% KBS0 828 1%  HAb ATk AE -0.8

bR LIRS 8. 1% , SRAml . BTk, ATl AR 4 5 a1

B 1.5% ,2.7% 1.2% ,2. 7%




8 BT . ZPFATEE A TS YR HERON . L COD J8iHE N i 3217

SRIE TCIS HAT AT TL 20 L e Tk 29
FLEE BEAIR 1% , COD HE B8 FE R AR % ) 35 88 1
0.4% ; 2010 4F-55 2000 47 AH L, il 8l 5 Tolk 9 Lt
FHARMEHE R 8. 1% , ATV 44 BTk, Kbz T
b H AR £ | 815 COD HERCHR BERFAK 3. 1% .

4 it

(1)2000 ~2010 4, & coOD Heakm & 1
“CTRE- B TR AR R HEE Fr 1 445 x 10°
LR A1 238 x 10 t, AR BEAI 2. 6% . {H7E 2004 ~
2006 4, fe 5 GA Tl [ B 1% iy U R S 3K
COD HECE: H B B a1 K

(2) ARFFHIX COD HEpt i e 2, o5 4 B HE R
IR N 35.6% 8 11 a PR LLEAT T
R BRARG 1.8 AN 40 A5

(3)7E Tl COD HEjil & v, 38 48 S AU bl 2
e RHEBORIE 11 a ThHERGE & 423 Tl oD HE
SRR 35. 8% ABAER ST I N L HE e R 44. 5%
FEAK 2 26. 8% . HABHEACR B R AT LA . AR FIE
i) (1 O AN =2 S ke o T B AN 2
YoRH 3, HECE EE T HE R Y 13.8%
10.7% . 6.7% . 5.5%.

(4)2001 ~2010 4, VUK Hi DX 28 3% 45 44 A5 Ak A
Tk PSR AT M 45 48 19 A2 £k 43 51l s 2> oD HE i 420
x 10" t F1533 x 10" t, (5 AHH R 44 COD HERL AL = 1)
3.1% M 3.6%. 5B BOE - — 07 WA X B 45 1)
FAT b 2545 8 #4547 #F COD ik, e+ A7
H991] X S 28 B e R AN R 4 R DA

(5) ZR b IX 22 3 L E A 8 3 R TR AR COD
Hifsom B HAy = Kt X Fb 5 2 i3 2R R T35 G
HE. WFFEIIIN , 45 Hb X 28 55 L B AR fk Al COD HEjik
S PRI 1. 29%

(6) il 3 Mk be i 48 = A R T REIR COD HETik
s EE H 7 H L E A 4R 2 B o R AL SR LAY
AP HER, U)X B AR COD HE T 58 B 4 52 i AN K
B2 Tl e H BRI AL A F1) TR COD HER R EE , H.
SEUR B W . BE SO, & ATl Ll R Y AR A fif
COD HEif i B2 FAK 3. 1% .

(7) # B 2l 2% JRREARTS Yo Py HE i i, AR R 4
T S (1) PG DX B8 O AN T i e {E
INDRIS 28 5 25 S X R ) 2 5 IO 1) FE 4
FEG GRS I A v b v 3 b DX 0 4 i B AR K
L WA TS YW HE A R AR — AR PRI v 22
e AN S Sl

(8) AL Tk COD HER B (5 47 Tolk. COD HE
TR A 173 DAL (HAERR B 48 Tl COD HETR
SRJERY 23 /ey, FEHNZAT AL COD HFHCE B X T
4= COD Wi HE AT B2 2 X
B2k
(1] JEAEYE. PEREIRE R BE SR = B E[T]. HEFR

2EMFSE, 2009, 22(6) ; T-IV.

(2] Z4TF, BB, &, % PEKAS0, SRS HR M=
WAy B [ 1], HRIEAR =R, 2013, 33 (4): 1150-
1157.

(3] ZBfdfd, vharfiE. o[ mFERE ™ S R PR i e Y IX 4 4y
i—ET A bRESHAREE W T [J]. BEAETFHARZ
BeWFST, 2011, 28(2) : 20-36, 51.

[ 4] Kearsley A, Riddel M. A further inquiry into the Pollution Haven
Hypothesis and the Environmental Kuznets Curve [ J]. Ecological
Economics, 2010, 69(4) : 905-919.

(5] Z5pil, fhile, BEE. B D45 B XT S0, 75 Y HE
BRG], TPEFRERI, 2008, 24(2) : 69-74.

[6] Ex, Ear. EBEL SPGB BTRA TR
SrpTLI]. PELAEARRE, 2011, 31(5) : 57-66.

(7] ARG, BRAETL, SR, 55 VR IR OK Bk prds il 7
IEBEFEL)]. PEFERHE, 2012, 28(2) : 70-76.

[ 8] Zhu H, Huang G H, Guo P, et al. A fuzzy robust nonlinear
programming model for stream water quality management [ J].
Water Resources Management, 2009, 23(14) : 2913-2940.

[9] PaksS, Lee S, Jeong S J, et al. Assessment of CO, emissions
and its reduction potential in the Korean petroleum refining
industry using energy-environment models [ J]. Energy, 2010,
35(6) : 2419-2429.

[10] Cai W], Wang C, Chen J N. Revisiting CO, mitigation potential
and costs in China’s electricity sector [ J]. Energy Policy, 2010,
38(8): 4209-4213.

[11] ZRTF, FEZE, oyl Tl KHEBCE R B 2 05
WHEACR[ )], FREIRE:, 2009, 30(3) : 707-712.

[12]  Z=#F, skEwE, BV, 55 o E 4B R o i Ko
HEI[]. 3Rk, 2011, 31(9) : 1065-1071.

[13] Chae Y. Co-benefit analysis of an air quality management plan
and greenhouse gas reduction strategies in the Seoul metropolitan
area [ J]. Environmental Science & Policy, 2010, 13(3) ; 205-
216.

[14] Thambiran T, Diab R D. Air quality and climate change co-
benefits for the industrial sector in Durban, South Africa [J].
Energy Policy, 2011, 39(10) : 6658-6666.

[15] Takeshita T. Assessing the co-benefits of CO, mitigation on air
pollutants emissions from road vehicles [ J]. Applied Energy,
2012, 97(1) ; 225-237.

[16] Doll C N H, Balaban 0. A methodology for evaluating
environmental co-benefits in the transport sector: application to
the Delhi Metro [ J]. Journal of Cleaner Production, 2013, 58
(1):61-73.

[17] Zhang M, Mu H, Ning Y, et al. Decomposition of energy-related



3218 T 35 %
CO, emission over 1991- 2006 in China [ J]. Ecological [22] RBAESC. HT AL GDP REFERT BEVE 1 W i 5 S e
Economics, 2009, 68(7) : 2122-2128. %[ J]. REEETR, 2011, 33(4) . 21-25.
[18] Nishitani K, Kaneko S, Fujii H, et al. Effects of the reduction of (23] BRVE—. TREWHE, SRS Tk & Ry U A 6 5%

pollution emissions on the economic performance of firms: an [M]. db&C: dbE KA st , 2011.

empirical analysis focusing on demand and productivity [ J]. [24] SunJ W. Changes in energy consumption and energy intensity: a

Journal of Cleaner Production, 2011, 19(17-18) : 1956-1964. complete decomposition model[ J]. Energy Economics, 1998, 20
(191 Sy, RUEFE, B AREIREE TS e SRt f il st BR K (1) 85-100.

RIEGWII]. BRIGFESRFIBHL, 2004, 2(1) : 45-47. [25] i, P EGHRR SR (2011-2012) [M]. db5t; hapbas
[20] FRELMRIPES. HEIPRSDRACAR 2009 R]. dbAT: FRELARIP SCHikH AL, 2011

#. 2010. [(26] PEMEAFEEREED 2. PRREELE[M]. Jbat: hE
(217 gdcte. FoR#ED | Sk 5 b B Tl s —3 TR 88 AR 4E, 2001-2011.

RO ARSI A3 (D], TP ECH - SRR S5 3R, 2011, 21 [27] EZRZRE. PESEHELEIM]. dbat. hEg b,

(3):41-47. 2001-2011.

CMERIZE) ZI5EfEHR 2 T T 56

2013 -9 H 27 H i ERFEE AN BRI h ERHOE XS R R A A T 2012 A E
BHEOS TSR, Goita5 R IR 2012 4F B (RSP ) Z 3005 [EFE bR & BSR4 H R R st iR HR
FRHE RIS

(IEERE) AT 855 77. 8 HER 55—, BBk 514K 6 489 5 M Al F- 1. 156.

LAV B R AR R T E R PIZE G TN HE R R R TR Z IR 2 i AR RS AR | 5 e R
T MBIR FEAIESCH BISCRAE) R HZE KM 2 TR AR AR, 432 RE X A R IR AT 25 A T
PRI BN ZE A AN B, XIS R BRI T 45 A 22 BE 2Z [B RS bR TF S (B 0 22 52, RHBE 0 1) T
DATEAT 4Rk L. ARAE R AT BT 45 51,2012 4R B (RS BL24 ) SR B PFAN B0 77. 8 FERE GE 1T 11 30 Fh R85
Bl AR KOG R = AR AR 44 515 —.



HUANJING KEXUE Vol.35  No.8

Environmental Science ( monthly) Aug. 15, 2014

CONTENTS

Chemical Characteristics in Airborne Particulate Matter (PM,) During a High Pollution Spring Dust Storm Episode in Beijing, Tianjin and Zhangjiakou, China = «:eeereeerereessnensnnenens

+ LIU Qing-yang, LIU Yan-ju, ZHAO Qiang et al. (2843)

Distribution of Atmospheric Ultrafine Particles During Haze Weather in Hangzhuu e CHEN Qiu-fang, SUN Zai, XIE Xiao-fang ( 2851 )
Effect of Meteorological Factors on Characteristics of PCDD/F Pollution in Guangzhou DU Guo-yong, SU Yuan, REN Ming-zhong, et al. (2857 )
Atmospheric CO, Data Filtering Method and Characteristics of the Molar Fractions at the Longfengshan WMO/GAW Regional Station in China «+«+eeessererseseremesnsnsiennesnnscenneene
............................................................................................................................................................ LUAN Tian, ZHOU Ling-xi, FANG Shuang-xi, et al. (2864 )
Influence of Atmospheric Transport on Air Pollutant Levels at a Mountain Background Site of East China «++++«sveeesesrevesssensnennsenens SU Bin-bin, XU Ju-yang,ZHANG Ruo-yu, et al. (2871 )
Determining the Concentration of Coating Solution Attaching to Honeycomb Denuder in Summer in Tianjin =~ +:«seseeseeseeseeneneenenens ZHANG Shi-jian, JI Ya-qin, ZHANG Lei-bo, et al. (2878 )
Characterization of Lead Size Distributions with Different Process in Lead-Zinc Smelter ««++++sssessessssrssismnimiimnnii, LIANG Jun-ning, LI Wen-hui, GE Yi, et al. (2883)
Effect of KI Modified Clay on Elemental Mercury Removal Efficiency «ereeeseseereerssrememenenmineni SHEN Bo-xiong, CHEN Jian-hong, CAI Ji, et al. (2890)
Characteristics of Odors and VOCs from Sludge Direct Drying Process — «eesesseessesesissenensninineninnine e CHEN Wen-he, DENG Ming-jia, LUO Hui, et al. (2897)
Research of Early-warning Method for Regional Groundwater Pollution Based on Risk Management +«+«ssxssereeeeseresensieniencneninenns BAI Li-ping, WANG Ye-yao, GUO Yong-li, et al. (2903 )
Dynamic Response of Riverine Nitrate Flux to Net Anthropogenic Nitrogen Inputs in A Typical River in Zhejiang Province over the 1980-2010 Period -+ ZHANG Bai-fa, CHEN Ding-jiang ( 2911)
Research on the Influence of Urban Land Use Structure and Pattern on Nitrogen, Phosphorus of Wetland Water Environment in Xianlin New Town of Nanjing «+:eseeseeseereseresseresienenenn
.................................................................................................................................................................. CAI Chun-xiao, LIU Hong-yu, LI Yu-feng, et al. (2920
Profile Nutrient Distribution and Sedimentary Characteristics in Typical Marshes of Sanjiang Plain «+-«+eseseereeressesienenennininenninicnens LI Rui-li, CHAI Min-wei, QIU Guo-yu, et al. (2928
Source and Contamination of Polycyclic Aromatic Hydrocarbons in Surface Soil in Karst Underground River Basin = ++«+sesseseeeesesseneenenens LAN Jia-cheng, SUN Yu-chuan, SHI Yang, et al. (2937

ZHANG Tao,PU Jun-bing, YUAN Dao-xian, et al. (2944
++ XIAO Ke,SHEN Li-cheng, WANG Peng ( 2952

Diel Variations of Hydrochemistry and Influencing Factors in a Surface Stream in Subtropical Karst Area, SW China

)
)
)
)
Hydrogen and Oxygen Isotopes of Lake Water and Geothermal Spring Water in Arid Area of South Tibet - )
Preliminary Research on the Feature of Dissolved Inorganic Carbon in Wulixia Reservoir in Summer, Guangxi, China =««+«+«ssseereesseenenenenenenee LIU Wen, PU Jun-bing, YU Shi, et al. (2959)
Distribution of Heavy Metals in Xiangsi River Valley of Tongling, China - -+ CHEN Li-wei, XU Xiao-chun, WANG Jun, et al. (2967)
Volume Fraction of Gas Vesicle and Floating Characteristics of Cyanobacteria in Taihu Lake Under Different Pressures WANG Wei, CONG Hai-bing, XU Ya-jun, et al. (2974 )
)
)
)
)
)

Degradation of Dimethyl Phthalate by Ti( IV ) -catalyzed 0/H,0, Under Acidic Conditions *++-* *+ GAO Yan,SHEN Tong-dong, CHEN Yao, et al. (2980
Influence of Tnorganic Tons and Humic Acid on the Removal of Pb( Il') and Hg( 1) in Water by Zero-Valent Iron SHI Qiu-ling, ZHOU Xin, ZHANG Jin-zhong, et al. (2985
Synthesis of Hydroxyapatite/ Magnetite/Zeolite Composite for Congo Red Removal from Aqueous Solution +«+«+++sessereersenesesenenesinenns FANG Qiao, LIN Jian-wei, ZHAN Yan-hui, et al. (2992
Corrosion of Stainless Steel 201, 304 and 316L in the Simulated Sewage Pipes Reactor +«++xtsveevesssesssssimsiiniiiiiininns BAO Guo-dong, ZUO Jian-e, WANG Ya-jiao, et al. (3002
Experimental Study of Adhesion Properties Between Membrane Surface and Humic Acid During Microfiltration «+s«sseseeseesesesssenenisenne WANG Lei, WANG Lei, HUANG Dan-xi, et al. (3007
Coating Modification of Anthracite Substrates in Vertical-flow Constructed Wetlands by LDHs Synthesized from Different Metal Compounds and the Nitrogen Removal Efficiencies «++e+-veeeee
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" ZHANG Xiang-ling, GUO Lu, CHEN Jun-jie, et al. (3012)
Atrazine Wastewater Treatment in a SPG Membrane-Aerated Genetically Engineered Microorganism Biofilm Reactor —«+s«+sessesseseeseseereens LIU Chun, GONG Peng-fei, XIAO Tai-min, et al. (3018)
Influencing Factors for Operational Performance of a Biofilm Reactor with Microbubble Aeration Using SPG Membrane «:«+:esveseesvesesneevseneee ZHANG Lei, ZHANG Ming, LIU Chun, et al. (3024)
Variations in the Active Characteristics of Sludge During the Operation of an Aerobic Membrane Bioreactor and Their Effects on Membrane Fouling «++eeseereeeseesereneenmienensninincnnnnn
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" CHEN Xuan, TANG Bing, ZHANG Zi, et al. (3031)
Effects of Anaerobic Feeding Period on Nitrifying Granular —«+s«+«+sseeesessersensssmenennimiinsninisss e LIU Wen-ru, YIN Fang-fang, WANG Jian-fang et al. (3038 )
Influencing Factors of Sludge Liquor Treatment in UASBB  «+eereeseeevsessssusnssimnimiininninniniiiis s LI Ya-feng,MA Chen-xi,ZHANG Chi (3044 )
Background Values of As and Hg in Surface Dusts in the Vicinity of Kaifeng City and Their Application - ++« CHEN Yan-fang, MA Jian-hua, DONG Yun-wu, et al. (3052)
Concentrations and Health Risks of Toxic Metals in Surface Dust in Kindergartens of Beijing «+v+sseesresreseeremenrsnmsinsininsininnenns DUAN Heng-yi, WU Ya-tao, WANG Juc et al. (3060)
Polychlorinated Biphenyls in House Dust at an E-waste Site and Urban Site in the Pearl River Delta, Southern China: Sources and Human Exposure and Health Risks -+
............................................................................................................................................................... ZHU Zhi-cheng, CHEN She-jun, DING Nan, et dl. (3066)
Reponses of Soil Total Organic Carbon and Dissolved Organic Carbon to Simulated Nitrogen Deposition in Temperate Typical Steppe in Inner Mongolia, China «+++-+++s+s+- -
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" QI Yu-chun, PENG Qin, DONG Yun-she, et al. (3073)
Effects of Different Fertilizer Species on Carbon and Nitrogen Leaching in a Reddish Paddy Soil = «+sx+seseeseeseessemennmmenensininicneinns LIU Xi-yu, ZOU Jing-dong, XU Li-li, et al. (3083)
Effects of Low Molecular Weight Organic Acids on Speciation of Exogenous Cu in an Acid Soil «+eerereseeresesesnssnienn HUANG Guo-yong, FU Qing-ling, ZHU Jun, et al. (3091)
Evaluation of Compounding EDTA and Citric Acid on Remediation of Heavy Metals Contaminated Soil YIN Xue, CHEN Jia-jun, CAI Wen-min ( 3096 )
Soil Biochemical Characteristics in Different Ecological Systems and Their Relationships with Soil Respiration and N,O Emission -w+r+eeseeeerereeneeees CHEN Ling, FAN Hui, JIANG Jing-yan (3102)
Contribution of Different Processes in Wetland Soil N,0 Production in Different Restoration Phases of the Yellow River Estuary, China ««weseoereseererressrmsennesinscnnisnceneens
......................................................................................................................................................... SUN Wen-guang, SUN Zhi-gao, GAN Zhuo-ting, et al. (3110)
Effects of Combined Applications of Pig Manure and Chemical Fertilizers on CH, and N,O Emissions and Their Global Warming Potentials in Paddy Fields with Double-Rice Cropping -+
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" WANG Cong, SHEN Jian-lin, ZHENG Liang, et al. (3120
Influence of Ozone on Snap Bean Under Ambient Air in Two Sites of Northern China —«+xseesessessensessenensinsinensinienens YUAN Xiang-yang, ZHANG Wei-wei, SUN Jing-song, et al. (3128
Arbuscular Mycorrhizal Symbiosis Influences the Biological Effects of Nano-Zn0 on Maize = «++s+essseseresssssesssenenninsisisnninienen WANG Wei-zhong, WANG Fa-yuan, LI Shuai, et al. (3135
Effect of Arbuscular Mycorrhizae on Growth, Heavy Metal Uptake and Accumulation of Zenia insignis Chun Seedlings «++«+++eseesessereereeseesnene LI Xia, PENG Xia-wei, WU Song-lin, e al. (3142
Effects of Phosphorus-containing Substances on Arsenic Uptake by Rice «eoveeeeeseserssssemenininniiiisne LEI Ming, ZENG min, LIAO Bo-han, e al. (3149

ANG Xiao-nan, LIU Zheng-tao, WANG Wan-hua, et al. (3155
+ LIU Jia-yu, XIAO Wen-feng, LU Li-ping, et al. (3162
Isolation, Identification and Characterization of a Diethylstilbestrol-degrading Bacterial Strain Serratia sp. -+ -+ XU Ran-fang, SUN Min-xia, LIU Juan, et al. (3169

)

)

)

)

)

Ecotoxicological Effect and Soil Environmental Criteria of the Heavy Metal Chromium( VI) -+ )
)

Distribution of Polybrominated Diphenyl Ethers in Wild Crucian Carp and Exposure Estimation of Dietary Intake ««+eseeereeesrsesenneeens WANG Jun-xia, WANG Chun-yan, LIU Li-li, et al. (3175)
)

)

)

)

)

)

)

)

Promotion Effects of Vitamin B,, on the Degradation of 2,4 ,4'-Trichlorobiphenyl by Nostoc PD-2 -+

Cloning of Full-length ¢DNA of HMGR from Gobiocypris rarus and Analysis of Its Exprcsswn Profiles in Male Exposed to Pentachlorophenol  +++ DENG Chuan, MAO Si-yu, XIONG Li, et al. (3183
HE Qiang, WU Qing-qing,MA Hong-fang, et al. (3192
LI Kun-quan, WANG Yan-jin, YANG Mei-rong, et al. (3198

Effects of Algae and Kaolinite Particles on the Survival of Bacteriophage MS2
Adsorption Kinetics and Mechanism of Lead ( 1) on Polyamine-Functionalized Mesoporous Activated Carbon

Influence of Biological Activated Carbon Dosage on Landfill Leachate Treatment ««+«+-veeeeesseereseseemenennenininsinsniinssns e CUI Yan-rui, GUO Yan, WU Qing, et al. (3206
Effect of Economic Structure Adjustment on Pollution Emission: A Case Study of COD  «ereerrerrerrrerensemmenenennincnenneneens LI Ming-sheng, ZHOU Lei, CHEN Yuan-hang, et al. (3212
Reasons for the Changes in Anthropogenic Lead Flows of China «+se-«esesessessersesssemenmsssinissiinis MA Lan, MAO Jian-su (3219
Discussion on Reduction Potential of CH, Emission Intensity for Early Off-take Practice of Grazing Yak = «+veoveevevereseserveneeenns WANG Shi-ping, Andreas Wilkes, WANG Ya-yun, et al. (3225
Review of Dual Stable Isotope Technique for Nitrate Source Identification in Surface- and Groundwater in China = ++«eseeeseeseereeseeesienenees XU Zhi-wei, ZHANG Xin-yu, YU Gui-rui, et al. (3230



E % K

(CAEMEFEYE 6 BREZERS

FH H i

BIES: B RE BN

o
%OE. (REREEHT)
3 N iy -
TENL  FAERE FIE F44r H O N H O OF L
S 2 SE vzl 5B =z =q
AOKE  XER BWE BRET & S MEH
— =g N N N -
PREFEIE BmAE 2 AR RS Rl Fokd w B
ya ¥ Y o
WO 6 s O W W W MR
-
w3 ENVIRONMENTAL SCIENCE
( I;'JEJJ{?J‘N;J;;:C;: EETQ(ULT{E) (Monthly Started in 1976)
0144E8 A 15 H 35% sy Vol.35 No.8 Aug. 15, 2014
F & hEPFERE Superintended by Chinese Academy of Sciences
* i PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
e 7 (USSR RF) Academy of Sciences
B Rl A% FTE 2N 22 Co-Sponsored by Beijing Municipal Research Institute of Environmental
AT R BT AR P B 2 W5 B
A = - - Protection
e % WK B T School of Environment, Tsinghua University
. BAREAE) G E RS i:ll:o;-m o b g:YE[?rll\It(J 'le-}]l:and f Envi tal Sci (HUANJING
. e s s . ite y e Editorial Board of Environmental Science >
BT 2871 (R4 (HUE DU 1
18 5, MR 4% : 100085 ) KEXUE) )
M1 .010-62941102 .010-62849343 P. 0. Box 2871, Beijing 100085 , China
1§E:010—62849343 ’ Tel :010-62941102,010-62849343 ; Fax:010-62849343
E-mail ; hjkx@ rcees. ac. cn Fi-mail : hjlx@ ‘rcees. ac.cn
http : //www. hjkx. ac. cn http://www. hjlex. ac. en
H KR 44 3 " " m Published by Science Press
It B A AR 7 16 = 16 Donghuangchenggen North Street,
WS . 100717 Beijing 100717, China
qE 3 =3 Printed by Beijing Bei Lin Printing House
BN R 3 4T JbntdeAkenml
% 1T 4 4 & K i Distributed by Science Press
35 .010-64017032 Tel :010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal@ mail. sciencep. com
iT 1 & 2ELHARER)S Domestic All Local Post Offices in China
EsEET PEERERRS BAF Foreign China International Book Trading Corporation ( Guoji

(L5t 399 f546)

Shudian) ,P. O. Box 399, Beijing 100044 , China

ERRATIS
B E N

ISSN 0250-3301 o

= ) B:2-
CN 11.1895/X ERBEZNKS: 2-821
90. 00 J© ES&EITRS: M 205

BRSNS FET



	前.pdf
	8fm.pdf
	ml.pdf

	20140853.pdf
	后.pdf
	yml.pdf
	fd.pdf




