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Abstract; Based on extended STIRPAT model and taking COD emissions and related society, economy and
population in Tianjin from 2006 to 2016 as examples, this thesis adopted the ridge regression analysis method for
analyzing the impact of population, urbanization level, economic development, technical level, industrial struc-
ture and water consumption structure on water pollution. The research showed that the increase in the share of in-
dustrial GDP was the most important cause of water pollution. The increases of population, urbanization rate, per
capital GDP, emission intensity and the share of domestic water in total water consumption were all the aggravat-
ing causes of water pollution, indicating that water pollution could be controlled through technological innovation.
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Table 1 ~ Variable meaning and unit
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Table 2 Standardized data of various parameters from 2006 to 2016 in Tianjin
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0y AH T A A¥ GDP Tolldi e S K H B COD f#
2006 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
2007 103.72 101. 60 113.83 100. 00 102. 49 97.82
2008 109. 40 102. 82 139. 19 100. 39 108. 96 96. 17
2009 114. 25 103. 86 148. 49 95.07 108. 46 96. 12
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2012 131. 46 108. 57 224. 82 94.51 106. 97 88. 86
2013 136. 95 109. 19 241. 63 92.17 105. 97 85.78
2014 141.10 109. 53 254.09 89. 62 103. 48 82.97
2015 143.90 110.03 260. 83 84.30 95.02 80. 90
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Table 3 Collinear diagnosis results
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Fig. 1 Chat of decision coefficient R* with k

B! I SEIEARIE . P R I, K T 2008 AE—
2016 4E55 — )k di GDP A1 Tl o5 GDP L5y
BIH 55. 4% R 5] 42. 4% F1HR 51.2% [ 5 38% 45 =
Pl GDP il iy 42. 8% | FHF] 56.4% . %t
i h COD i By 2006 4F 1) 25.767 4 J7 t [& %
2016 49 10. 320 4 J7 v, Tl fir i e il ¢, COD
TELRE AR, 2 B 78 FL A 25 (- AR A 1 0 F 7= Mk 45 46 1)
P B TR K BTG G



B3 % o

S5 AL BT STIRPAT K Y By KA 117 7K BR5E ¥5 G 5% ma R 22 40 A

2019 4 12 H

WA (0. 718 ) I Z N B AR (0.169)
Fol 24% \5.65% , # Mk RECE R IE, R W
mifH AT AL S COD H R IEAH K C R, BT
A AT A B 3G Ik s o COD fH R IEE K, 5
SCE A R B A e AL, R
e AR SR W NSy (I NS A DN 8
B AR T ) 38 T B IR IR AT R AT OR BT Tl AR R
B 2 B, 2 R AR b AN B K H
T LU A5 T 2o A ) Ao 3 2k T B A 3 K B
AT BT S 0 o T R A R
(SRR A TN RSB [| A Ry = W 50 P I 4
R S, W SR M EE KI5 4 o 3T Ak R i Bk R AL
N BRSSP 2R B8O, BTN B I AN S 3 T K
AEGAC Y PR 2 T K R R ke R BAE T
AR B A5 K AR B2 o

H AR EE i A B IR A A >k B Tl el A=
W ER 4 AN, R R K Z5 X COD A 1)
S, U6 [ 9 25 2 v A 3 R K B o R K B TR
R REHN 0.058, KW A 1H K &t 7 2 K & b
43800 1% ¥ 5] # COD {53/ 0. 058% , % 3K
Bl AR 1A A B T s ) COD (B 1S i
BRRE, 32 B KA TN A B 80T AR FH K
NI

W [T I3 25 5 vh A #4) GDP gtk R4 0. 056, 1
W E SR AN GDP i34 K% S 3 COD {E /35 fm , (1
WA GDP 5]5E () COD {f 3 K 3 B /N T A
¥ GDP [y K, X — 45 SR
FELGE T R, SR RAE TR A BT i 58 i B B AR 2
258 W T AL HERE , 9F L8 9% & R B b 7E SR BE IR
HAHBATKRERS, CHEAE UYL
i, TEMRIA B KBEA AN GDP 3K &5 &
AR, MAE R X EEALE KR THEE N
GDP (38 i vk /1y, B & 4 B 5 155 R 0 W) A7 7
E U BT ZIE R ML, BT R AR
1E, AT E R OR T I A A PR A 250 IR R ) A
M, 2T P i o R v b 3 P K T A 3 e
WA i, AV R R T COD AR b
B, 32 R A T UM € 2 B R B DU PE K A
B AR i g i s KO U R 1Y TR & T K R
PP EE G KB A A SRR

Zi b KI5 g 5k g5 A N K A % DDA
K, Tl GDP JIr o Fb 9l R K T Y ™ 50, 388 Tl Ak
HEFR AR N R A 4 KR T BOK T Gl Ok ™

B WRIAE IR SO LT GIS AR MLk
G5 R R TR X T A 3K 3 IR B0 20 M i 4 SR — B
YA b SO 5 il AT

4 B5iE

LT R AT R M B R R T K IR B I
PeREBRAE B, 48 Tl d7 GDP L B 2 K &5 ¥ 51 A
STIRPAT #4571 , iz H]#i € (1) STIRPAT #L7Y, 73 #r
NS E S e R N GDP L Tolk &5 GDP L fi
B R K 25 Ay ok R T 7K 30 05 0 1) RE R R R . BA
PR TT AT AR 5 06 (] 51 75 % AT 1 2R MY B UK
5 YL Al B 5T 245 2R mT O R T K R I5E i HHHAE B
Fe AR .

[ &% 30k |

(1] B, 2T, JEEE, 5 PEKFEERSEFH KR
WroE [T PG b R AR B K22 4R (AL 2R 2 , 2017, 17
(6):66 -74.

(2] Scalwe, Zog 54,55 JE T GIS AR IR Pk 45 1 #5570 1) i
VLK IS GRG0 43 B [T] . 0858 0 45 38 5 % R ,2018,30
(1):27 -30.

[3] MUHYMINULL,SLAM M,LENZ O K, et al. Assessment of spa-
tio-temporal variations in water quality of Shailmari River, Khulna
(Bangladesh) using multivariate statistical techniques|[J]. Jour-
nal of Geoscience and Environment Protection, 2017,5 (1):
1 -26.

[4] LIDDLE B. Population,affluence , and environmental impact across
development : Evidence from panel co integration modeling [ J].
Environmental Modelling & Software ,2013 ,40:255 - 266.

[5] FEmi,BKMHE, Dk &0+ 2k R385 52 w1 7500
W ——JE T IPAT REAY f) 3 Tl ¢ HE 3 23 [T ] 28 WL &2 5% F
4%,2017(10) ;161 - 168.

[6] WkEkE %5t P,TEAR,5E. BT TPAT BB 1 Jb 44 J ok 2
O3B BT [T]. KA K HL AR 2017 ,48(11) :36 —42.

(7] #0243, e . RSS2 TPAT BRI FLGR[T]. hEAH -
PP R 5 #1485 ,2016,26(3) .61 - 68.

[8] DIETZ T,ROSA E A. Rethinking the environmental impacts of
population, affluence and technology [ J]. Human Ecology Re-
view, 1994 (1) :277 - 300.

[9] ROSA E A,YORK R,DIETZ T. Tracking the anthropogenicdriv-
ers of ecological impacts[ J]. AMBIO,2004,33(8) ;509 - 512.

[10] YORK R,ROSA EA,DIETZ T. Stirpat, ipat and im pact : analytic
tools for unpacking the driving forces of environmental impacts
[J]. Ecological Economics,2003,46:351 —365.

(1] At H AR K BRI 5T 0 5% M PR 3 R K A= 35 3R 5 4 4 3 i BF
FE[I]. B H AR L85 ,2014(5) :85 - 94.

[12] o . BT 45 4 75 R A5 100 17 L b U8 S0 /K 3 5 ok 52 1 PR 3% F
D] B AR K% ,2012:7 - 8.



