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Abstract: The atmospheric environment situation in Henan Province is still severe. In order to enhance the enthusiasm of all
parties and implement the ecological protection compensation more rationally, the ecological compensation mechanism for the
environmental air quality in Henan Province has been evaluated. A comparative analysis of the quality of ecological compensation
between the "13th Five-Year Plan" and "14th Five-Year Plan" was carried out. Based on the situation in 2020, the ecological
compensations in various demonstration areas in Henan Province were calculated by increasing compensation factors, setting
compensation standards and stepping thresholds. The results showed that increasing the monthly average concentration and year-on-
year improvement rate, the compensation had increased by 392.46 million yuan, compared with the improvement rate with only
considering the monthly average concentration of PM, 5 and PM,, After an increase of 345.05 million yuan and the optimized setting
of the critical point of the ladder to 5%, the compensation was reduced correspondingly of 65.47 million yuan. And the compensation
was reduced by 78.76 million yuan with a more reasonable result. The environmental air quality ecological compensation mechanism
in Henan Province still has some problems that are not suitable for the new situation and new requirements. It is necessary to
continuously propose specific measures to adjust and improve the current ecological compensation mechanism in accordance with

the new situation and new requirements.
Keywords: "14th Five-Year Plan"; air quality; ecological compensation; compensation mechanism
CLC number: X321

YFs HEA: 2022 - 03 - 25 FRABHA: 2022-05-05

EEUH: WMATHaR s e (2018BTY021)

EZEN: TFFE(1981 — ), Zo, Wit PRl BF5ET5 1) RG] 545 . E-mail: qiaoyj2020@163.com

SIRME: FrFh, ok M8, FARRE, 55 W U PR s T AR AR ME LIRS (] AR REE, 2023, 49(2): 65 - 71.


https://doi.org/10.16803/j.cnki.issn.1004-6216.2022030063

66 IREE LR R

549 3

IEAEA, BUF RIS SN W G R G B8 5 2
FIWFST, B R AR A ARk 5 T A RBUR
FRU 2, HESN A S AME TARRUS K R D, AR
MRS — A AN A | Rhas N R Y BR B 22
TFE, Cafrickm 2 E RS RN A, R
B2 TR A T A DAESR, (HIR A G — e L
S5 O AR BAMEDTR 5 S A, AR SR
SRR SIS RN S BRANE L RN H
), PGB R G E L ARSI AT L J
BLE AR, 32 FHBOR AT F B, 987 AR SR R
#e A Z (AR 25 0 R I A LRI BN, EA A
BAME" WL G T a0 BB F 2SR,
T BUAE X 58 38 1) A S M A HE 2R 2T — i o8
B ESAMEME SRR AME R R IR XM
Bl FBA A, IR e E A SR
SAEBIMEINE R 1, HA SAMEIN L DL A%
X7 PM, 5. PMyo. SO, il NO, 2 i -2 4k FF Ak,
0L AR bR, R RME S NG %45 55
e LI A= A ME A bR e o 1A 2 A AR A
St KA A S AMEINE AR 0, A AR M Ik
PL PMyg. PM, s HEZTE TR, A S AME: G Fn i
s g E B RME A Z A, A8 (7t AR
X RSAESAMEIAT TIRER T, R BAME
ML HE T A 28 400, i@t o dr, S8 WA LA
) e COAMESTURAN], W42 H EA7AME, ILAR
B RYHE TR B AT AN, 1AL U] e AR R AT AR
o () FMERETAIE, 7EE A PMys. PM,, Tk
FEFEARZ A, TR AN T PM, 5. PM,, H Y99k B ik
HRIERR, LRI T SO,. NO, -y i fr 25K,
i B REL L BHE AR, PO T T A s AU
PRIEDS B 43 6 B 7 (3) B ILECRIE, 1L
IR IIAC RO LAAS T TS Yo R TP 34 B ol A%
FLEL, RS LA V5 Y R A B B3 T 3
W B[R] LU st S T 4 (E R 25 A% 5648, 101 )5 4= LA
& HAE B H bR R B R (4) FMERR AR
[F], PO ST 8 PR EE 28 S BT Rt Rl 98 4, R 4%
Nl N G S F= NN T e 2 /N o e E | L@ 3 T
F P INE AT R B AR, AR WL R 7
BT e B S AME A 1 A2, AME AL BRE
BAMIE . ARSI =B RRAER
AMETT AT AT, B T U L R A AR
Jrik, FEEATH K% PMy 5. PM o H 390 BE RN T ¥k

J3E [F] LU i AR R SR L, 3525 A% O5 F1 NO, B9 A
AR JRE AN B R TR A R, B B L I B
BB B AZARHENG O, HE— A% AT A A A M S
% A AN A B, DT R A DU ]
KA i e R B S0

1 TEEMEESREESIMETIES

1.1 tMEEFFFUR S

o] P A8 398 T B 5 2 o i 2 M B AT I
) (BEIA2016) 119 5) e 8 72 PM g, PM, 5
PRI S Y R, SEA T4 28 B A 7 A A A (TS
W A BE 2 A AR S AN GRAAT) ) (B3R I
R I5(2020)15 %5 ), #F PM, 5. PM, s ¥ B {ELFT 7]
F s R AR N A% N T, ks s T4 A AR S #b
2, G5EHARMEGT R . ML T A A
FEINE G IATERE W LU AT, A SO A M
A PM,s. PM o H M BE AT PM, 5. PMo H $43k BE
] e 3, 25 R B AMEHL ] R TTREME | 5 E M A
LM, HAM O, NO, HIJURE . A= BAMEHLHI
KR . TF B A% B 48 18 N BT ORYE
X))o EZEEEAUR T B 4 25 A i 5L 0L 5 Tl
APP, WEARR R EE~H 1 IR
1.2 AREEIMEFEDH

BERT ORIEIX) 25 4 M2 R T 0k B 22 (R 1
AL (),

C';j=Co—Cj ¢))

AP A ERTE ORIEX), BB . FF B A% BH 45
18 M EET ORYE ) 5 o AME R 5, 45 PM, 5.
PM,,. O; A1 NO, ¥ Ji£; ¢, it URYEIX) jAMZ A
T 5 jRME R RN 2 ME, ¢ IE TR AR AR
ESAMES:, R, T SN MR Co, h
JAMEE PR F 1 B A2 R, A & BT ORIEIX)
JAMEE BRI -2 7 W I B B, ¢t ORe
DX MRl 14 4 ) W DA A

BEETT ORI &4 R 1Y o B2 e A
e, Wati(2):

P;=P;-P, (2)

A PO T ORVE X)) MR 7] L 25 %
Po AMEE R - I~F- 8 R] b AR A0 3 B A% A

BEET ORI 2 AMEE PR - 1 v B2 R ] B el
RIS EENLRNHE, WX (3 ~6):



Tt 5 WA -F I SRS ST R A B T 67

55 2
01 xXC'y; 0<Cy<é
J]Z (52X(C'ij—§1)+(51><§1 C,ij>§l (3)
0 C; <0
P,in63 0<P;j<§2
J2: 54X(P/1_/—§2)+63Xé:2 P;j>é‘:2 (4)
0 P, <0
—55XC'U O > C,ij > _é‘:l
Klz 66X(—C,ij—§1)+65><§1 C,ij>_§1 (5)
0 C;>0

—67XP,,‘J‘ _§2<P/ij<0
Ky, =1 8 X (=P ;j—&E)+0xE P<=& (6)
0 Pl’.j>0

U T o5 N7 A P AR A A A5 M 4
B 5 I, A e B[] kst R AR A AR ZS
A R AIL; K A5 R 3 AR A S
A M T L Ko A Mk ) Pl R
AR ST A A A M sl s €00 A K 2%
A2 IR B 1 L S o, m/Ls & H B9[] H
ARAL AR AL 1 B B BRI 5 A5, %03 61~ 6553 )
PR T A [ B A 9 b £ L 30 39 HE R RE
JTiote &SI FAAS R E, WK 1.

F1 BARKESHZERR

Table 1 Trial parameter settings of each scheme
WIS Ty F BN
PM, s H S B IR (3) « Mg =5 mg- L™, 6:=1077C, 6,=20J770; PM, s Sk BE TR LB 542 i)
IR (4) © &=3%, 6:=15J7TC, 6,=30J77C; PM,oH Bk EEASL il Bt (3) + £=5mgL", 6=5J1
S JG, 6=10/770; PM o H BV IRl LB R R IRt (4) « £,=3%, 6;=10017C, 6,:=200170; PM, s34k
A<

AL ST MR (5) @ ME=5mgL", 6s=107770, 6,=207770; PM, s J Bk E R il R 53 E= (6) .

£,=3%, 6;=15J170, 65=30J170; PM, HIMkBEARETT k8= (5) « g=5mg'L", 65=5/770, 66=10J770;
PM, o H ¥ B[R] b ele st i s X (6) « &=3%, 6;=10J176, 65=20J17t

T%2 PMys. PM o ASIREARAL . H MR etk R MG R 2815 3 0os M1, R AT RIPM, 5

T%3 PMys. PMyg, O HIREEARIL . H Bk EE ] U bt SRR AAG ST ) O 28 15 SEINOL K1, 2RI AT [RIPM, 5

PM, 5. PM, oA Y EEAR L . PM, o Yk B W] Lb el SR AAE T R T 5615 PM o A Uk ] Lh it 2R 2 43
F4 B (4) . &=3%, 65=10777C, 6,=207770; PM, H ¥k Lol R @dw Bt (6) « &=5%, 6:=1077

ﬁ, 53:2073%

PM,s. PM,o. O3 A MEAR L . PM, I 23k FE Rl L BGE SR IATETT R 2225 PM, o] $936 B[R] Uk 3R 1)
WES  RFEITR; O Uk BEE e E R IR R (4) ¢+ &=3%, 6:=15J77C, 6,=30J77C; O ¥k a3
FEARBR (6) : &=3%, §:=15T1JC, 65=30J17C;

J%6  PMys. PMyg. O3 H B AR H Bk B2 ] Le bt AL R AT W) 3855 SEINOL N 1, SR FIAE ST RO,

2 INMRESREESMESH

21 “+E=ER"HHESMEST

A =R R A AR S AME A, WA 1,
2017—2020 4E 52 97 178.3 JiT, 1540 92252.6 J7
JG, Hirr, 2020 4, 248 2548 T ORI H 50 42
47 751 717G, 154b 48 059 J1 7T, 55 2017—2019 4 &1
WEF AR AN FE, 2020 4F B SRR R SIS M £,
H OB S S A IO IEE . 2017 4F, &4
PM,, -2 BN 106 pg/ m?, [A] LR AR 23 pg/m?,
TBE 17.8%, 2015 4F TR 21.5%, 5EERK “ RS
T2 B R R 15% 1 BART S5 &4 PM, 5 -
PR 62 pg/m?, Al LUREAR 11 pg/m®, TRE 15.1%,

561 2017 AFE IR 2 PR AR 66 pg/m® B B bR e
%, 2018 4F, &4 PM,, SR HEE Hy 103 pg/m’, [A]
LT B 2.8%; PM, s 4R 3R B0 61 pg/m?, A LL T
K% 1.6%; SO, -3 BE R 16 ng/ m®, T F 23.8%;
NO, ¥ JE 16 png/m®, [6] LL T K 2.5%; CO 4E14
WeBE R 2.1 mg/m’, [A] LR R 16.0%. 2019 4 PM, 5
SRR 59 pg/m’. PMo AE IR FE 96 ng/m’, 8]
SEMEZEME E Hr o PM,s. PM. SO,. NO, Al
CO £ i5 Y8 b ik BT 5 4F e if /K 5 PM, 5 ¥
5~ 9 Hi%ES 5 A H B8 E RS [ s
Y W BHAR I B 5 PR 2 B S L Ap
A kbR, T R BT RRE R R



68 IREE LR R

549 3

s Bk A2 E Y5 YL KA R 3, 5 Y KA
B e/, P R RERBH B3, 448 s S L IO
VAR NS, FPE 2020 4E, 245 PM, 5. PM,,.
SO,. NO,. O3 F1 CO ¥R AL [F] Lk A3 3 TR 11.9% .
13.5%. 9.1%. 11.8%. 10.8% 1 16.7%, 23S i 4
E A% 5.02, [7] H T I 11.9%, 1 B R 5 e m
52.d, 4245 PM, 5. O5. CO IR B R H 4 Tid5Anik
S R A TR R4 oy A R K, 1 PH T 4R
JNE WA T E SR FHTR R B
B R, = S G, BT HE 9 4
B (i) A2 SRR B bR, L 2019 414
7 AR R =R R A A T OR
T X)) B 2l RN AR ) 4 A AL 4 1, 2020 AR R A
RAFREE it ] ek, R SAMERCR B
Mo WAL T AE S AMENLE, JE— 2P0k T 255K
AL R T B, A FBElEsg o kR, 25 T
7 B3 Z UM AT 405 Y Bl TA TR i R M, £ it 4
B S i RET

o = A A S AMEDLRM R A — L
) T BRI N AR . (1) AMZE Ik BRI 2
QT 44 15 BB = 4R 73l (2018—2020 4F) ),
HATE 25 . (2)#MEN T8 PM, 5 Fl PM,,, 3
BHHIE 05, WIFEED, PM, 5 Fl O; LBk H %541,
PRIV 0 3, R R AR EEAR R R R T
PEHERUR PG — R A T RSB E,
O TN i 29 KA IR T ek ACE A S AN, 52 Mm )
T Y TR i 45 Y KRB 173, INERZR K
F, EASREEE 2020 4E 6 A A PR E &1 4

7000
6000}n
5000}
= 4.000|
AW 3900t
o H H H ” H H H
1000}
°&&&&&&&x&&&&ﬂggggg
R R S AN

A ZS PR M D R R AL AT AR, O3 Bl
RN A U 2 0 Bl R, 2019 4F
[E] 337 AT O3 WRIEFILL ET 6.5% . FE55 B
TIURASTUFT5 Y B ia T ) 5 W ) B 1 235 14T
bUf Oy 15 Qe BiiiA B R, K IR A5 A A AL A
FAALD DM RIDEHE, 5B+ U T o ZOR
PM, s #1 Oy B2 o (3) i1 T 5247 B X Al i,
F TRz VR AR, TR BAMETTH R AR | A
PRUESRAET, BT R s o 2
RE | ARATE BT S NI EH SE L S B 2, 15 AN
11172 ST AS SR AR X B ol T a5 BH L BE 550 L
1, 98 BHA =1 TS st S, b2, LI 2.
WOW T TSR BRI A e A AR,
e (4 HIuUm b 2B T
L VAR AR K — B R R A B o s FAR,
RS RFRA R BE BN S ORI B, SR 2%
J& O3, NO, S5 HAh 5 Je N 599 B, fe bt R K%L
HE, SRR I
600001 m ¥z o gk

Hisoooo-

240000+

%?30000-

2320000

o

2017 2018 2019 2020
t/a

B 1 2017 ~2020 £ EEAETIMEET N

Fig. 1 Distribution of ecological compensation amount
in Henan Province from 2017 to 2020
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Table 2 Analysis of compensation factors and total compensation amount of the province in 2020 ATt
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Fig. 3 Monthly changes of atmospheric ecological compensation in Henan Province in 2020 for scheme 1-6
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Henan Province for scheme 1-6
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