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A 82 DA b 7 B R B AR, Breton™HLIA S by 38 4 1T B 2% S BOW B IR B BT 1Y “ B IS SE 4
HABEMIZAT R W FECY A S EE 08 AL HOy BUN R T BUS J8 0158 e e 3 Se M FE 0%
T 28 R PS5 b o b R AT A A5 8 1T L 28 75 e il Aot B ) FH /K 9 U (8 Al B 0 ) | I e b HE T
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(7 s PR B AR % i 25 S AL S5 BOK B IRA TR AR AN i 35 P M AU R BE R S (B | ol Tk =2 1 B B
BLl, PREESTRON M7 B OB TR B, < BF N JRUBR A A M O B O R SR RS ety
N AEAT R AL | i TG g FOG TR T AT R D™ AR SRR I SRR 45 AN AT B KA R 2 kAR IR I
R A O BT 0  I5 TT I 9 % TR A
X5 b 3 T A SR R T A B 7 A A B SR A TS Y AR, M T BURFRR AT R 1 3 ) £
TR B DRLE T I i TR it 3 2 A Y LR AR AT ELYA B AR A 2 AR T R AS R X 2 N T
S hM B4R DI AR T 5 22 DR caE AN S, R L GDP 3K O 18] 1 0 07 B S5 RA% SRy o AR X
T A A s A P A 2MG 2 R U B — G 5 BUR AR B A 6 1 3l
JIE B LR R A AT o B A BRI P A D7 BORF 2 IR BRI TS e 0 H 2 A IR, R
F1% 5 SR A U 3 ) 3 D7 BORF RS T RE N R ) B2 2538 PR S 95 g
SRS AT FE RO 2R G0 SR R 2 < A B 23 2 0 5T B DO s oF T 6 A b T R ST R 3
[IAEAS 3% DCPRIE W A8 A AR A0 5T AR B AT W0 O 98 S 8 50, (B | T b A8 BRI 0 0 O Sl | DX sl
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TERIBCA R MG B 0 TR 7 2, R BEAR Bl DX B A BRIV 5 TS 75 358 175 24 0 i B R i
TAFAATELX PRI 47 B DX 320 5 B3 M A A B (R PR ) B 25 by " S Qe < R I &
I AR SR
B 1 385 B VAT U A A T B0 1) 1 Y A P I 2 R T AT LXK PR
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T BRI e B IE AR S B DL A SRl DL 2R TG K AR E bR 0 3 7 VR A
IE TPINFAL A N ST NERARE R e S NS S |50 B R AN ] lhaaies R (G B R T A R
577 E BN TE B AR BT E DL TH AN LA 25 M 1 5 S (R Tk i )
ARG 2 2 IRER SR el 1 BRI HEAY H AR 2000 X fE — E R LU TS HE b5
IR T < Wt LU | — 5 R B2 b 2 4l <ol GDP” B wh 3l | BATTIZE 20 855 A 1) 3 175 G B 300 3800
BRI AL T 20 = AR B B, 55— B B L 2005 AFFAAETLIE B S AL, T
2006 AF0) T A T (E R R LR S A ), MUE JE TS X R 2 A PERE T B AT R Ak
BB 5 R BRI T BURE IS 25 B I 2 T sl 41 A1 22 38 A0 B 158 B R Ry 01 56 41 3t 07 B ot 7 4H
AT, (RAR D A, Ja i G 2R 20 7 B 1) 2 e R P R 2 X >4 M BORF B B3 A 3 T a7 2B 97 i
SR, S B BOR 2006 4R S0 (1 R 25 A R A — AN AR LRI E ) Fett U R R
4 32 AR b e U A S e W HE ORI 109% (FE K TS BRI FE AR Z — COD #41
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TR ARELATE S 25 4% M 7 BOM B 5% A9 L BEARAE ok 88 HAT WSO B 20 SRHE B b b 5 BUR 9 % 58
Jre B AT R B AT AR b g A TSI B AR 05 BURN 2 iz & RO S =ATE R Z A
FEUAR 22 RS Y U 3G K RS SR, PRI AN SCIA A B — BOR 2l i) %8 4 BE Dk HE 5 AR HL AT B A 3l
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@ T AEI ORI B0 A R A T G WD | IV IS T I B T S R AR (O D A R B B
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55 = BB — J R PR OR300 B2 e JR 1 B i afy SR R B B BOR AR AL e Tl O
P 8 R L AR 2 05 e SR A T — A U i R B O RS Y SR BT BRI L, 2014 4F 4 H
24 HUBHB VT (9 (A OR3E ) R 1 ) RS BOR BT 58 i, IR0 5 ] 1 < M J7 45 SN R BUR B >4 %
A B I A 8 BRI I G 5T e A ST T M A A A T 3 1™ B R Y M T A N IR B B L
PR A TR A S A M A T B A ST AN S AR IR (B T AR SCRY AR AR I R HE
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1. BARERF

ARSCNFRE AP TR CAE T 2004—2013 4F [ 45 9 oK 2 VI ol 3 5 7K 75 % F1 3l s 00 A v
Wi o EEOKRE W K A S b I 8 R AR, ALFE pH, WA (DO) . e A
(COD) A (NH,-N) (AL QB K il K e i R h 1 00, (EL B 358 £ 4 0 24 O ) il HUAT i 4 0T
ARSCLAE 4 T0075 Be g bn g ARAR BEAT R Ab BE phy T 5300 0 ol e 2> | — 28 AT T 97 B 3 B2 B AT
NN WIS ELWIA 2 00 T A L A B D R D B O T A O S A R A
A o AR [ M 0 3l ) LR JRE Sk 8l R R A B MK AR R R R T R A SRR R B
SR AR ST Y W00 oty BT AR AT X R R BT FUR AT S 55 B ot SR B AT DL v R 2 T
U TR PRI T 808 R A 0 A A1 S P RURCHS JB iy T A W 0 3l ) i 22 5 | [l sl
A FE 7 M 00 3ty 55 i A 2 M DR O A8 D DAL 1 R A T R ot R O 5 55 A T
A AE— LAY RE IR 7 SO AT AR M AR 3 25 s D00 3l A9 B8l A7 1 RO R I 50 T
TRT 4 A IKBHE AR AR ARG B A O S IR PRSI 1,

*x1 BN FRR AR ST
DO coD NH,_N R RE TR
4 fy pH
(mg/l) (mg/l) (mg/D) ‘M) ‘M) M)

2004 7.6552 7.1698 7.1451 1.4609 63 23 40
2005 7.6427 7.2696 8.1536 1.3428 70 28 42
2006 7.6384 7.3648 6.9541 1.3049 71 29 42
2007 7.7088 72771 6.5242 1.3975 87 45 42
2008 7.7917 7.5042 6.3197 1.3955 87 45 42
2009 7.7658 7.6201 5.1689 1.2089 87 45 42
2010 7.7405 7.6718 4.7266 1.0140 87 41 46
2011 7.8241 7.9568 4.7621 0.8849 100 52 48
2012 7.7032 8.061 4.3215 0.6675 103 57 46
2013 7.6538 7.9520 4.1776 0.6811 102 61 41
FEA B 41697 41370 41594 41496
e /IME 0.2500 0.0000 0.1000 0.0100
e KME 9.6500 93.2000 534.0000 92.6000
S 7.7165 7.6391 5.6442 1.0977
bR 2= 0.5228 2.8300 12.7279 2.9901

ETREREE TR
B 1 AL G AT B I B R AR RN HRITR EORE £E 100 AR L [R5
A BB REAR b SR S AR BN | 2R B O o 5 35 35 e i) FE AR L N K, 5 AR BT SR A SR R
©  EEAUFEHAAEIT AL R W B KT BRI BT BT 9 KK R
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T U DR S R T AR AR Ll | AR SO S8 R B M B A A R ) B T O BRSO
SERIME 5 UL 4 WK BT T8 b 1 52 B0 — € R B A k45 ), COD H8 45 T R WA i, R B 2K oK
FiA A SRR3R =, S0 N 1 TRV 4 05 Gk B R & TR SRy s BOKF
Kernel % & Kernel % J¥
0.81 0.201
061! 0.151
0.4 0.101

0.21 0.057
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E 1 NpH.DO.COD #1 NH,-N T Ik Frig#r& SR #13E & R XTI Lk Kernel 5378
VE P T G R A S 9 3 R A S B S BRA2A sNpH b pHL {5 7 2 2 M4t 1
ORI A

2. TEEN SREERE

FR PGB R, 4 > WK BT AR A SO B SR i R &, M e S T A B
AR R SRR & 1T AP BT AR R T B T B R B AL,

P.=Bo+Bbound+BZ+e; (1)

Kb p, KR 9 ROKFR HE AW 4 TR BTG 85 5 bound, 16 W I s 2 A AL T8 A By (848
ISR R (1 RRTEE 0 R HABRE AL ) s 2 R 52 P, 10 H Al 4 i PR A2 S il il 9 KB B 7E
X B Tk AR B AU ATK T KRB HERA B Z=R ATEBUE B R 7 A B8 R o
JES  ARSUEGER I IS B, IIR/NS A B, W3 I IE , W BE WSk B A7 75 W1 5 i) T 3t 75 % 1) < 30 57t
RO

WG R BOE T A b SR BUR T WK BT A DR 5 58 7K 75 Gl 2 23 S5 A0 i A e R
FIAT A, HL I R — BB S N 23 AR 4 I [] 9 228 1 B8 BT 7 AT B0 IX & JR AR =X (52 1 7K B 728 Ak ) 1Y) Bl 28 T
WO O PRAIE T DRSS S RO < T 0N M s TR SRS N AR I ROCR
A REAR AR Y, (H X (1) AT FIAE SE /9 OLS 125 il & — 1> 32 LAY )il . e 2 s, B — 1>
W S — AL T4 5 b B A AT RE L T A b Ty X — ] B2 R 3 OLS it ™ Ak w25, #F k
AR SCAE I VB PE 125 10— AP A B T U T e W < T SRR i T AR SCR A i X 8D BREAR R R,
IR FH 5 RB 3 D L 32 (NINMD) W A% 0 i B 722 £ bound AT VLI

Fie QB AT VB BC ¥ (NNM) S AR 52 0 45 2R 10— 2H 78 B X o - 45 i 20 R 4k 2021 B s de /N Y — 28
AL 0 A, e A Ay < Bz o 52 DR T R 43 A AR F . NNML VS TH 53 B0 o A = Fh I ik, 5 [RE
(Mahalanobis) 1% 77 2 (Inverse Variance ) FIEK GBS (Euclidean) , 13X B & [CEE & A,
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FERIT I —FEH X T e (D=1}5je(D=0),i 5 j W d; F\/(x,—x,) S (x,—x, ) o HH
o, 53508 0 5 7 VAR 4 | S 48 Tl 28 45 VT e A8 ek (9 PIp 7 22 46 0, X% T A BEZE WA &, R TR
Se A /NI B dy 10— DB A A B PR B i 20, PR, AT 5 TR B 190 DG i
WAATT SE B Gl M DC L AR i | RIS AR K ST 4 TE bR ) R 3 AR R DEBC Y SR T [CHE S
BAAl ) — X — DU 25 72 AR BRI iR 22 (MSE), &R R RA 1:4 WILE 6], 2525/
MSE , #4% SCUCEC S R F 1:4 DCRC LA R T A S5 M 002 S i Bl | T8 32k 2 810 00 A T 55 O ) 2 R 45
TIPSR B | A SCAR T A P M0 i A A 0 1 2 B 2 O S LA R 2 Y R i A AN i (1] A2 £k 1)
PIZ SR VLI, A0 M2y IR 3R L B 5 AR 0y O HEARS | ORI T BB AR 0 B ¥ Yo R B A Dl 2 1)
P, B LA SR 2004 4E R HEiE  BE T 9 A ML B (y2—y10) 5 2= 1 A2 T BO b T K —
Wi B B AR Ak R R K 01 SRR LR RIS e W B AR WA R, X LR ZE N
FEUE  F KA 5 E 3 A AR fE (s2—s4) . @I B BE (Inlong ) » AT I B X 15 G 9y 1) 7 o
B 2s V5 Yot 2500 55 | TR A9 4 B SR AN A A AR a8 FH B BRI B A X B, @I AE Xk
(4 72 S5 (ind ) < A% S I AE A8 03 1 TTolk A A% B2 B Tl 3 i 5 GDP F T AR S — A4S T2 A DT T
AR T A AR R s o T R TR TS YRR R T SR 2 R R i A DR M 5 AR 1 S A [+
TH A SCHR A SCE ] T BT TEAS 0 1 22 B RS @ TE KB A K P AR — ) EKC B, B 2359
feig Y B PR K T, 5 Tl AR B AR ] ok B )R 1l T 48 03 19 22 N 35 GDIP (Inpy ) SR AE
—AEE SIS IR LD 2004 4F AR B BLERE e AN AR 09 EE . GFTTEAS XATEUE BL Y
S A R TR ) T AE IR B 5E 4 5 TR ) 2 B R T T A b DX 28 B K Sk, R R T
M B3GR IF I A% T 2 0T 2T K BT S e, AR At SR A I 5T B DA AR IR TE M T R B Y
WTHE v G A A A AR R R B O TG b Sl R 28 20 PR T G R
H W AT B ik K PR 45 5 Y T [, E B PR ECOR A s A R 2 T BB DRk« — SR AR e Y S, e
SIS DU TP 3 A 45 PR EE 0 SRR R AR SCOR BT TE b XA K AR IR R OR (age ) o JUAM A 05T
T B DUl BLIR AL 23 52 0 Y H R A SCREFE DL I E A R AR AR SCTE X GDP B SRR
BN BRSO G A SCHEBHA B 5 (major=1 0 SCRE, 0 R HoAth) VE 45 il A8 7 @55 KL
SeR WD T 1 A 00 G SR SR LT ™ g I PR AR R T B U AE — R S DR 2 b Al X YT
TLATE G AR SO B R AR AR, BYFHHETS 2% X5 2L (Infee ) K 22755 45 b 1) BR 58 R I 5 2 | OF
FHA ML CPT 64T T RSN Tk, 228 Tl AR FR B 22 A ¥ GDP 2k [ b B Ge v H i i
THERGE, & D AF EEHETS Pk A AR (P B R G AR ) T K BE S IO B P R R AR A
KA IS B | KR A5 90 45 28 TR0 R |

e L RBASLAE b O BRI 2, AR SR FHRUE 25 437 (DID ) R A 56 BOR AR 3, A T 5
0BRGN AR AR R — B, BOR A AT S 8 FORERE A8 S W SR TG S DT

LN NI Sk I QU o

1. OLS it &R

# 2 J&/RT NpH DO .COD Fl NHy-N DU 5 Je i bR A8 1k 15 2 SR 1 KoRH DG i 22 B2 1Y OLS
HE5EF AT T IE v BEAAAE 507 28 T Huber—White Sandwich J7 %Al bR iR 22 7]
P53 VUL HE AT BT S X) 4 T8 AR FI 3 A AR it bound HEAT RN NFE 2 AT LA H | BR DO Ak, HoAth 3 15
15 YL bR 0 1] U9 25 SRR AE 190049 B A5 KOF T 2 0 2E 0  30 FO0RIE 75 G K S B 8 v 1 IE 3 08
18, Bl 5 AR SCE AR YOI A T B Tl Ak 7K A B KAR S F &l HETE 3% AR 3L
N RN SO T (20) VA SRS AL W (ns ) BEAUAS B S5 5L Bom | 51 A Z 93 AR O
S ) HL [ 05 498 B ) 0 25 v R ) [l VA 25 SR A5 TR B TR 1, B AE A — o R A 1 AR (R

@ AP P AL RO BRI AR 1 AP 09 3 S I R I A R
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9% DO B a1 R BB A KAZSE  H 0] LUE AR B A <10 S0 7 ) . COD B4R T R i 51X —
I ST B 0 1) 9 RE DB BOR 2 RO LR R R AR SO e T SCR TR HE BURA 1 5800 ™ B2 |
FRE AR ARG E S TH I J7 09 8 AR 8 il 52 3R B AR 825 B0, RIVBRAR B2 ) ) BB
Ty FTEIE K W SN Z AWK BRI 5 e Il B B Bl St B A AF S S BUWARAT  RISCRHS S i E
S ) 4 ) K 35 G TRl AR (BRARANAT COD RBLH — 5 i35 8 ) o PR MLl o B2t 2 B A A5 s i
A R BE AR B R | 5 U AR — 2, BRIV 7 Ml DX PRI AL A R 0 <300 SR 200 ™ o A ) 410 7 1 PR B

x2

BiE5RE OLS fAit &R

1 2

NpH DO CoD NH:-N NpH DO COoD NH:-N
bound 0.1532%%% | —0.0142 | 4.1819%%% | 0.8803%%* | 0.1626%** | 0.1086%** | 3.8555%%k | (.724]%%*
Inlong —0.0157#%% | 0.0531%%% | —0.4926%** | —0.2822%*
FEASL 41697 41370 41594 41496 41697 41370 41594 41496
R 0.0270 0.0380 0.0260 0.0210 0.0350 0.0010 0.0270 0.0382

3 4

NpH DO CoD NH;-N NpH DO COoD NH;-N
bound 0.1678%% | 0.1122%% | 4.1591%#% | 0.7929%% | 0.1277%%% | 0.1455%% | 2.6912%¥% | (.4327%%*
Inlong —0.0130%#% | 0.1021%%% | —0.5658%#% | -0.3327*%* | 0.0076%*** | 0.2383%%*| —0,0518* —0.1964%
ind 0.0016%#% | —0.0182%%* | 0.0688*** | 0.0086%** | 0.0023%*¥%* | -0.0162%%* | 0.0527*** | (.0328%%*
Inpy —0.0260%#% | 0.5930%%* | —0.2040%* | -0.6704%** | —0.0038 0.666%% | =1.0284%%* | _(,8723 %k
age —0.00207%#% | 0.0010%%* | ~0.0040%%* | —0.0040%** | ~0.0024*** | 0.0013% | -0.0039%** | -0.0052% %
major -0.0014 0.0016 -0.0009* | -0.0026 0.0019 0.0127 —0.0420% -0.0033
Infee -0.0023%* | 0.0021 -0.0053** | -0.0026% | -0.0025* 0.0011 —0.0054* -0.0017*
RN, B REAE B il R 2 il 2 il ST REAE
FR | C REAE REL R e il REALT REAET REAE
zl 0.0621%%% | 0.5220%%% | 1.6216%%% | 0.4426%%*
ns 0.1177%%% | —0.2440%5% | 449275k | ] 1077%%*
FEA L 41697 41370 41594 41496 41697 41370 41594 41496
R2 0.0623 0.1231 0.0673 0.08341 0.0736 0.1155 0.0822 0.1241

ey e s Hl o Jr BIRIR 1% 5% F 10910 535 7K T R T] 5 47 5 8500 128795 5500 HE FULA8 4 430 LA 2004 4F Sk i 1 45 £
W E 3
VR E AR F TR

2. NNM it &R
H 2% 3 W LAAE A AL G A D BC AR 5 NpH (9735 40 BRAL N (ATE ) 8 h W 3, i1 5 05 1

NpH A AR B i i 0.11, BNAF7E 16% 19 <31 A0, R AR H | NH,-N 19 - 35 &b BRI
0.66, BVl F851 NH-N BE bR B w1 90.02% . % DO #E4TVCELSS | & BRAE A Z= 15 FNAE Ay
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Study on the “Boundary Effect” of Transboundary River Pollution and
Emissions Mitigation Policy Impact——An Empirical Research Based on the
Key Monitoring Sections’ Weekly Data

LI Jing, YANG Na, TAO Lu
(School of Economics of Hefei University of Technology, Hefei 230601, China)

Abstract: China’s local governments’ special competition behavior and performance evaluation system lead
to the environment become the victim of “race to the bottom”. Transboundary rivers are very inclined to
administrative “boundary effect”. Based on the key monitoring sections’ weekly data of nine river systems from 2004
to 2013, we apply OLS regression and Nearest Neighbor Matching method, and investigate the effect of
administrative boundaries on the rivers’ pollution level. Then we research the influence of the emissions mitigation
policy on “boundary effect” with the method of difference in difference (DID). The results show that the “boundary
effect” significantly exists with both the method of OLS and NNM. It turns out that the average pollution indices at
boundary monitoring sites are respectively 16% (NpH), 105.02% (COD) and 90.02% (NH;-N), and higher than
those at non-boundary monitoring sites. Emissions mitigation policy of the five—year plan can help ease serious
“boundary effect”, but just for COD and NH;-N, which are integrated into performance evaluation system. The
research is of great practical significance to understand the domestic cross administrative region of river pollution,
break the economy assessment mechanism and focus on cooperating cross river environment problems etc.

Key Words: boundary effect; river’ pollution; nearest neighbor matching; difference in difference; key
monitoring section
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