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R LE B . A HESERS 5 A AR IR LEGIR T
TR K B B By &K COD el fEs
s GEHIARDN T R SR R, iR R
et AR AR 31 AN FHAK ISP LB (3.23%)
K, BHORL B T W B BRERT ST
bR LE B, BEWIAE DMV K HRBCE T, A7

B #Y. fil. TolEE/K COD. ZEiGTE/K COD frb4:
FE el =4 GDP 4 GDP ffrthfsl, im]
U BRI R I, fEA A BIE S TR 10 AUk
/K COD JHE T, ~FBEETIMKTAESEE. & 341
BT s AT coD e, MWHnTLLEH, =
FAAEHIAATL COD gy 3= BEk B AR = b n Tl

AFAEE B BHEEON IR IS ORI A R R A S el A M AN (5 R R b
*1 ZHETREREKREDETESEYHME
Table 1 Wastewater and its major pollutant emissions in different years in Yunnan Province
G TIBEKHE R Hg cd cr* Pb As Tk COD AEVEVSAKHEOR AEVETS/K COD
(@R () €9) €3 €3 Wt Wt Jip Jip
2005 32928 0.02 3.16 0.07 36.95 5.88 106 941.2 42 274 17.78
2006 34 286 0.006 1.867 0.054 34.37 6.639 105 633 46 192 18.8
2007 35352 0.006 2.395 0.104 32.039 4.387 97 895.3 48 407 19.21
2008 32 996 0.014 0.399 0.083 10.372 3.18 91916.8 50 869 18.86
2009 32375 0.017 0.62 0.078 10.271 3.233 85312.2 55215 18.78
*2 ZEETREMREKREZSEYHNE SEERLES (%)
Table 2 Wastewater and its major pollutant discharge proportions of the national total in different years in Yunnan Province
AR Tk Hg Cd cr’* Pb As Talkk/k coD Az ¥ K A:3%¥5 K COD GDP
2005 1.35 0.74 5.09 0.07 9.77 1.30 1.93 1.50 2.07 1.87
2006 1.43 0.23 3.78 0.06 10.14 271 1.95 1.56 212 1.84
2007 1.43 0.50 6.09 0.15 10.02 2.34 1.92 1.56 221 1.80
2008 1.37 1.03 1.01 0.11 431 1.48 2.01 1.54 2.19 1.81
2009 1.38 1.23 1.92 0.14 5.64 1.64 1.94 1.56 2.24 1.81
135 1.39 0.75 3.58 0.11 7.98 1.89 1.95 1.54 2.17 1.83
% 3 2005— 2007 F=mE LAfT COD Hi= (FI5 i)
Table 3 Industrial COD discharges from 2005 to 2007 (top 5) in Yunnan Province
(IRIZAS 2005 4 2006 4 2007 4
e HEsE (D H e (DO 7 Hego: (D
AR i lk 1 70 428 1 68 416 1 62399
P OB B A 27 A 2 13105 2 14072 2 11 633
By Rkl 3 7010 4 3806 3 4279
TR S ARl 4 4403 3 4094 4 4067
SRR R IE I Tk 5 1769 5 1900 5 2069

JEAKHET O 2™ TS T 25 F A4 K R4 . 2009
EREEAR 6 KKR BRTKR. &TKR. 4K
AR BRTLKR . RYLK RS TURILKR) 1) 77
2 AL 151 AW, KRR T VKK
[ EEA Y 80.8%, HH KBUAE] 1. 11 FRAER W Ay
31.1%:; K RAFILE] I SEbRAER I 29.1%; /K
JR A2 1 S5 Yk B IV 2RBRUEIIWTIH 5 16.6%; /K

JI B2 2 G Gk BV 2RERUE T (Y 4.0%. TR
Wit AT 10 2R Wi LA | 75%. 2009 4
B 20 A FEEW A N /e oR 5 AN B 2D 1
40 AN S AR MBI J 7 AT I, I e R 2
e KA KUK UEESR 4 35 /S, 7 87.5%, K
IEFRK =090% K . 2009 4L RIITHK AL D fig
XK FUEARAR 33.3%, T 5 fEH, 3B QA K R
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*4 CEETEFEHREREDTERE. HRERLH2E LG
Table 4  Solid waste emissions and their proportions of the national total

in Yunnan Province

MRS HE R bt S i 2 A R R R
TREIE. R 5 Emma T RS K FE G SO,
Hegom ALy A E R sl . WRFTLLEH, Tk
AT 2L BT o A T T e B B AR . SO, FE
TR A T RESRE TAETTJE, ZaXHEBCER M 2005 41
53.2 Jj t Jf/0F) 2009 4E 49.9 J7 t, {H AT R,
T SO, HECR BT v A [E (¥ Lh gl 38 n, A 2005 411
2.09% 1N 2009 4E ) 2.25%. HL . #EF=Fl
PERD A2 JEURE B A 2% il i il ML R R S i )
il = F A SO, I E LTI (£ 6).

®5 TEHEFMREGILVESREZSREY SO HME
R a2 ER LA
Table 5 Industrial waste gas and SO, emissions and their proportions of the

national total in Yunnan Province

e TR SO,
He o =]l He o EL il
(2. Nm*) (%) (v (%)
2005 5 444 2.02 53.2 2.09
2006 6 646 2.01 55.1 2.13
2007 8082 2.08 53.4 2.16
2008 8316 2.06 50.2 2.16
2009 9484 2.17 49.9 2.25
TH 7594.4 2.07 52.4 2.16

MR R, e e)E R e
(K] 10%, HI TIRPRIRHE . PRI 4585 Y R IEAT 238
ReE, AR T A g,

T R R R e R B ORI AR B K P
v o v 2 SEY TR, Z AR T X R D2
2005 4661 3.47 706 602 427 ) o ‘
wos sem aee  ssssss  7es SZHERIBIOVG e, (A4 ULA BRI ),
2007 7008 404 826 556 6.91 WX A AR 38 As W {E 82 ~ 2 533 mglkg V5
2008 7986 4.20 394 239 5.04 [, ~F¥{E2% 1146 mg/kg, ™ HEH I SARAHERLAE 1)
2009 8673 4.25 606 462 8.54 FEVHE (30 mg/kg), HFRTGHIE 1.7 ~ 83 %, ¥k
T 6878 398 705888 648 F5 57 fir. MHAASHRIE T . . B3, (3.
# 6 2005—2007 £ =& DTl SO, HEEE (BT 5 D)
Table 6 Industrial SO, emissions from 2005 to 2007 (top 5) in Yunnan Province
LT 2005 4 2006 4F 2007 4F
Hew Hele: (0 5 Heoa: (O Hev Hegc: (0
GBS LAY 4 1 185 086 1 226 331 1 211599
A2 DR R A 2 i i i 2 61193 2 64 955 2 63 461
e m i bl 3 42674 3 45 414 3 43923
OSBRI E LN Tl 4 33783 4 30175 4 38728
SO G SRR SR S Tl 5 16 587 5 21068 5 25183
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G, BEL HEE. s, MR, IR, . AL
WM. B BAER WM RBNESET, W A
& As WRJEAE 0.74 ~ 306 mg/kg YulH, ~FIME A 135
mo/kg, B4R T S AR R AR E 1Y eV E
(0.5 mg/kg), BFRVEFE N 0.5 ~ 891 %, ~F-HyilBkx 270
5o FEREEMPTE LAY, B As IRIE™E
FEBRAN, oA 4 v GO bR G DU R AR . 7R
Bk, SRESBEREOAMKICN: As. Pby Zn,
Cu. CdP®. JXFfRut AT R EsRIRGEE, ]
Hrlgedh T 2. BrEESE PR, 4 NREF
XA B 2 A R E A T

bR B I RANG AR Ah, B 4R
T 5t R R B A T X 3 S R IR R R
JE N . 7 e NOUR A T AR grs kR E L, 45
REKH], Ni fl Co 4 i R8s gaE, 1%
WA Va2 )k 565 ~ 4 844 mglkg il 69 ~ 481
mg/kg, 1 Cu Fl Zn (A1 2 UAE 1 H T Y o

TEIR NIRRT B, 7 b N 25 32 B LUK i i
Pl 32, IR R = R IR 45 14 75 SR 52 BUR 5
75 B A R ER AR BN 22K B BURF 1P 552 AN BUR

AR BEAR N R BRI 2, A BRA M1 2
AR AERE T, R IR EAT T A AR A 2R
PR AR AT R T ATLUE L,
Hlaol AR E R AR IE N Tl H s
PR AT B8 0 e VR R A S A N T b 2 R A8 Tk B
PR LRI BEE A Bk @R HESE A
P RWLTTTE, S B 2255 (PR A FEAT 4 7 51 B¢
TIBEINR e AT I TR | HEA S5 (KA E, W RE
BEARPRIGE T TAE, SR YA — L8 g Bk, BEk
BRKI5G4™ SAESTIHARE B w i, B T kis 4
IRFRS, AT I, T REE ORI AL . XE
He 3 MR 6, FELRRE VR~ (EHFF S K I RTEE
BRI R S I Tl A2 JsURE R A ol
TR I 2% e A it IV 1 R A HE TR T8 BN K T
P&, FEAR AL JSURE B A 2 1 it R M AT < SR )
Hil ik SO, HEBCRTT T/ EMMA L. A% REM
SR | 3 N BR R B 4 o DA O Ml el e,
TR S A ATI IR RE RS ] 1 75t 5 S5ih 5 51 3 0 R
PRI B, B A5 DEEE T T KR R LA BORE,
LAR RSG5 386 BT A P AL IR H ARG O, 1

DT, ZE A RPN AT T R RIS S R A AE IR e L W T B
F 7 2005—2007 E=EE TIATA T2 7= (BT 10 4D
Table 7 Total industrial output value from 2005 to 2007 (top 5) in Yunnan Province
(N ZA S 2005 4 2006 4F 2007 4F
Hrr TlkE=E Jie) ey TS =E Jie) Hrr Tk (JIe)
JHEE ] Il 1 5952 946 2 6378 309 2 7073 259
A G m A KA I Lalk 2 4015734 1 7 495 734 1 9415728
LB A PR 3 3028014 3 3816 909 3 4500 600
TR R IR S AT i Tl 4 2961 086 4 3087198 4 4371005
A2 JsURE S A7 it 5 2526948 5 2920 824 5 3401981
B o ol 6 908 193 7 1106 975 6 1296 617
e m- Pyl 7 784 798 8 1083 867 8 1073088
AT K B AL 8 602 389 9 632 329 - -
HEERBY KL 9 569 226 6 1212 408 7 1267 107
P 2yl 10 502 228 10 581 941 11 745 391

1.2 BRI ERMR IR B )

110 47 = M A MR HEA SRR G K, R T
]3] GDP #4348, (v GDP [ RIAKIY K. “ILh” &
JEPIE, AR BRI 314476, 2 h R N
AP RE ) 0.81%; 7 A, PRORPLEE )
KlEEESEm, A8 R REERY 171 1200, S
] GDP Lb#ilh 1.27%. “+ .7 HHRPRRFE T ) 4k
g, (X 2008 4, 42 LR T 72.39 14T,

7 GDP (5700 1Z75) [MLLEN 1.27%.

BURFAE IR ST ) 0 AT G K. AL 2008 43|
2012 4, mEATYE 200 ZALT0H TSR EE T 143
A, B AR 105 AN, HRE ST BT, wl
WG KA AN IUR T 70%; BERFTA W) 20T
BB E s 1 PR R B A R T v A
P KIEIR R 2 SR A 2 O B
REVETT R A B TREIF RS TR DL,
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e A A AR T I AR K DA N 1T 3

2 TR K

IR AE 1996 4E 4 R TAES W 3 s
IR AR N [ RGBT R 5. 2009 454 [ PR R
FEMPAE (AL F) 9 500 127G, %¢ 2008 414K 18.9%,
Pk AR SRR AR E B W I R RS o F
AR A R G RV BRI 2 DTk, FR
LRPME P (KR . 2008 444 F RN A
78.46 10,70, SIS~ {H 102 1470, h 2004 4
(1) 1.2 f5, 4EXIEY 5.7%; 2008 fE424 PR b sk
IARE S0 6.54 {270, HRE 3200 3ot (K
.
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E2h)

1 ZEETREFL R EEGARFE
Fig. 1 Revenue and profit in different years of

Yunnan Provincial environmental protection industry
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Fig. 2 Changes of practitioners units and personnel of

‘Yunnan Provincial environmental protection industry
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HrhaE 6 25 MR AR 5 255, AL
HwEHGBERRG. KGRI E. RYE R,
T ARG R R AR s FRBE BRI T LAy K
YA P RS IEDIL 3 Tk REURAS 3 ANy MM, R4 2002
ERFAETAARmHN (FFIARREPRE “+ R
FRD e, e E PR AR IO A
Heg . WRGE R EEIRSS 3 ANk, LR
i AP 28 R R KR PR A . KT RIA
P AR SE A AL B e 4. K S
IR e TR B . PREE I 43 AT AR
T WMRAFURM RIS = 5208 . BHRSEA R
FEAUFEIAET WG TFRERH. “=K” 4068
- BRIHD B BSORIFH o PRI R 45 32 SR PR B 5 11
5 WA AR MRS, PREE TR Ky Je Bl ih Bt i 8 IR 55
o,

2008 o FA RN S L5 I L g 3
N, SRR PEEL R 21.6 127G, (5 IMREET
21.2%, L5 2004 FFAHLL, MRS A 2.3%; MR
FN =L 34.23 447G, By LLiI 2k 33.6%, F3)
HIR L4 1.0%:; 1175 I8 256 R =290 46.16 147G,
152004 AL, By EOBIAE BTRD SRR RRTR L A
3.2%. I 54K, FLRE ML = R A (A K
T, JUHRIAOR S S S ORI S5 (B P R
We PMEEIAE L, PR/ . A IR
MR R, FEIR R =ML ) = KA e, 1%
Gy G vt BRI DR i A P R R BE LR R 45l i A 83
WA G AL R A ) 21.2% M 33.6%, @ IELESFI
PG 45.2% (B 3D,

50.0
40,0 02004 1F
~ @2008 4
“_1
S 300
200
R
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AN 4

B3 Z=FEE 2004 £5 2008 EIMMRAR S =l 4543 b
Fig. 3 Industrial structures of environmental protection services in 2004

and 2008 in Yunnan Province
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Fig. 4 Sale value distribution of environmental protection production

in Yunnan Province
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Analysis and Strategies on Regional Development of Environmental Protection Industry

—A Case Study of Yunnan Province

REN Zhi-zhong, NING Ping

( School of Environmental Science and Engineering, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: Environmental protection industry is an important basis and technical support for regional and national environmental protection,
and has become one of most potential new economic growth point of national economy development. This paper, taking Yunnan Province as a
regional example, analyzed the dynamics of development, the expansion and the industrial structure optimization, and discussed the development
pattern of cluster. The development of Yunnan Province's environmental protection industry achieved both the improvement of the ecological
environment and the exploitation of natural resources. According to these requirements, development strategies were proposed on the clean
production techniques, resources comprehensive utilization, soil remediation and environmental service.

Key words:  Environmental protection industry, Yunnan Province, Countermeasures, Regional



