SR E R Aai X5 SRR« A BUER IR |

(# =]

LEESPOE

Z =, kIREB, £ &, kT, 2EE"
(PERERIZMTRR, b= 100012)

FEHENEDXLIAEANETNRFAZERELSARYNXGASHERENEEREZ—, AEEHES
BUEIERMURIEEEREN . EXSNRRENEREE . PR BERSSREBBERT ( “2+267
i) NESR, EEMETREREREDXESEEERIG AR INEBERAIE SR MEZ A, AKX
B SRR S (NSRRI TIIE, IREARERITESEBRNEBERAIMACERIN . £55RK0E, I THMEIRE
T, INERERAINESETERRTBHENERARENREZRDEEMENER, ERMAREOREH T
ERTRESUENI BRANER ERNERMRZIN,; hRVBAYE SR I HRANE £ RAgE s 2019 FXUE
TP IREDHAI20% A4, MHBNMBIEAER ., RKRRBENEDH KRS SR MAB RN 4R 578
DERIBEPRVBSIHER, ZoFBAHmEIZSTHRBENG, EXMREERITE SRS EFIES
TR BRI BERAO M X N AREEHIEFTAONIEEER, AR AR SGERI B EDX mANE S B 5 [ SHET,

iR EANEAT RIS EFTER M AR AR . BUFARERIRIRE FELSSTINR .

(€335
[ FESHES ] X321; X51
[ SZHtREEE ] A

Bl

PABED = B REEH 2R 4544 2 B [ SO, NO,. i
DREFRHGE RO, KR SR 3™
MR 2 — T TSGR R AT,
FEFERME, Tz, R RS RE TR
A PO, JAERFRIE R IR S iR HH IR i e
Y, ERAGEEZM AT ERZER, Fl2dt)s
MDA TR YRS B 5 T LTy Es 3
KA B RTEE A FaEE A Y, DN
FOAZRME . Tz HUbe o A RS E R i
RATTHRIHT, R a3 EAN AR A a5 oA
el AR fE R P, BRI Reh
HFME ORI AT, SRR b M X R e ] B
AT UM S TIREE IR AU, ZEBITTH 2017 4R
TR RIS L RO CBERc BER=0) v
LT HUX S IR TAE, s R A 12
TCo T MRMEASLE, SERCHEHAELESS 1000
ZT, BRGSO, REIEIN SR AR LA
PEAl, KA RIS TR, 2 UREIRIRREL

RSSRMA; Haik; W&, INEEER, RRENEDIBX

[ SZZ=#w=S ] 1674-6252 ( 2020 ) 02-0034-08
[ DOI ] 10.16868/j.cnki.1674-6252.2020.02.034

BAEK, TR R DA 7 STk 1,

H AT A A X R B R B RO
A7 TR B S ST T R I B Sk, X
B BN B Y, Mus R PTR
W AR 85 S AH G A U T R f 4 PR S B
JEBE IR RETR A AT R E s R B, AR
IRBEESAE 2019 SRR A LI, AR SESEAFIN
EHEAHE . PR SRS, 52T B AR
AL A RR IR, PRoE TH ESe BUE AL B A HIAT BBk
WG IR LB 36.1%,

H T 2 T DO RO AU R
C&FANRIE—F, T—PARNEBERTI A, 0
AT R B ALy L XA IE L 3 T BRUE A B 2 R
RIEY) T B ), AR SR Y R s N
HIDXCHUSE RO AN BR SR I AR
KA EERE, HEARFRHEARBAEGEE T
“24+26" 3T R FEA LT AN Hb DX I 17 EUDE Fir 7 I
KOV TR BAIAEE, R AR I B+ NIV B SR () i A S
TR T L

BHWIRR: ASSRMESAERXINE (DQGG03034 ). FREIMERI S h R A I RIRETE AR S EIR ( 2019YSKY-001 ),
EEEN: 875 (1964—), B, HARR, EBMAFRSNEERSIMERS, E-mail: luohong@craes.org.cn,
* BEEE: SiEx (1981—), 1, ESRTRN, TEMRAENAERSIMEEFEEE, E-mail lvih@craes.org.cn,

.34



1 iS5G BB ISR SEREIAR
1.1 SASEERER

it b T DX A4 2239 0 B BRI (2017—2021
), #E 2016 T, FREACTHUIXH 2 @R EUDE
SUEFRZ 206 12 m?,  Horp R EE A EURE TH FR 65 12
m’, 5 31.5%; AeyyHbIXAEBE DU T2, AT REAE
TRLY AALTERRIERE , Hr BRI A 2
h7 50%, FESAIEAKIHIIK

2017 4F K AT I Ot HE 322 F 04 b X 2017—
2018 FERKA TR T P B IR BRI IR AT U7 48 ) A
“2426” PHTTTHIH IR UG TR E] 2017 4F
10 AT SER AR . SR 300 5 1 DL BFR,
F7 7 Al T L DX RS I 7 B B TR Y
2018 ARV BB A TARAE 24267 IrT AR B
ST UER 11T, R I BRI T 12
MR 35 A, BT BRI LSMG 27 4 “2+267
W 7 AT

Pt e [ O 2 A e B R 45 2019) EOR,
2018 43 i 9 B 20 6100 T3 t, Horp | HE
B 28%, FELE 24267 HCHTFAVIE P 11 AT
AT T B Bt . 2018 4F HE pi X I3 5% B R s
U 614.75 J5 1, WATER H AR 40%, AR FH AU
291680 J7 to FCHEUSIAHEIBCR AR, B A H
AN, BN ERE PR R E
BAVESL, NEEE XSS s 7 EEEA

DL “2+267 35170 MG B A A e B K T X
AT AT Hb DX 3 i B A P S KR A X,
F 2018 4FJIE, AL L . EH. B BEAAH I
SE R B G 1219.05 J7 1, Hs
IR 581.09 77 F7, LA 307.27 5 T, -

FEHENEADNXESIRRMAEERIVA . @ESE

AU, A HIEE T 722, 473, 3.08, M.
O ] HAREE, LA A 0.15 F10.22, LK 2,
Hrp, WwAc—E el 7R NOE 37412 5L,
SEE ARSI 64.4%, PR TR 44 X
BRI TS AT R T —E T .

F1 HE2018 FRFEHER A DMXEEEESIETTH P

(HApr: HF)
. . | EftheTE | ESE .
i | SRE | BRE | PR heE | e ait
jt=m | 155 | 69.1 0 0 30 114.6
X | 69.02 | 54.19 0.07 0 0 123.28
Jadbs | 374.12 | 51.81 0 0 145 570.93
W7EE | 57.13 | 12.09 8.99 7.29 0 85.5
7<% | 49.83 | 16.17 8.22 0 79 163.22
JFE | 15.39 | 103.91 0 8.3 4382 | 171.42
&it |581.09 | 307.27 | 17.28 1559 | 297.82 [1219.05

HiEkR: EEMERHR BB ATRITERE

123.28,10%

570.93, 47%

(Bfi: BF)
jtm=m mXEm 0 TitE mlfEE mlFRE wigEdg
1 HE2018 FRAEDEEINEETHITIEER

SNER B ERIELHE

HiEkR: ETNRARSEO TR EIRRE

//[\%}FFHT%)\iEP{%Hﬁ%MﬁFHﬂﬁ@EﬁE(E h[E3E S - :]Z-Z-Z'Z-Z-Z-Z'Z-Z-Z-Z-Z'Z-Z-Z'Z'Z-Z-Z'Z-Z-Z-Z-Z'Z-Z-]
ﬁﬁ; ﬁéﬁﬁ29782ﬁpﬁ7ﬁﬁi\%%{iﬁ% WLWFEE \-Qj.:.:.:.:.:.:.:]
PR R A T =, R 1. u@%* TSI ]
M A kg, Wb 8 ANEE T
TR N R I XACR R TR E . TatE e
Y, BUGSERT LG SRR 47%, Kz ; s NN
-l‘%'é)ll_“g lo k
= e B R e ey e R e
MEARBGERE, SRME. s 5P o —— e !
FHEE RIERE, HL5EH 88836 T, & 0 20% 40% 60% 80% 100%
RUSERG AL 72.9%, SACELS T HAA iR BRI R A R LA
i, RACHLEE N 18911, MK LR BTUR DR
SR R RS e B IR s AR M A1 2 #HZE2018 FEAEM B SNSRI EIEFLLG
A ERE, =, 5. SHwEE HIRSRE: ESTMERE SR AT S IRRE

«35.



B HEFEEE 2020 £5 28

PR EBOR A BOEMERE | SR BEILA
TSR . PP R Z TTE R, I RZ A
B i pe U sy . A RSO U
W=, AR M DX U U5 2 AE 1A 2 T,
Je B RES BAIE 2 7 SIEAE R AR, i B
Ui FIA N BOR A B S8X = SRR E o

1.2 #MISETERSEREIR

TH T EUE S0 TR E— R EUT TR, T2
—ANEENRA TR, RRESTEREIE LR, HH
THERTRSNRE, MELLSE4 T iR s,
I EEUF T,

WA 2018 4FEJE, [H SN A% HOw 37t B st <
BRI 20 AU RS I B SO&E IR
W, BRIEH IREOE RIS, SPOBUT EEET
RSO . AR A P 37 i T 14 A5 T 24 AR R
N R 0 TRE St . T I BRSO A
FFREL, TS HOIE T AN U RV T 3 F SR

4, ETHEDE DN TIANERREA—, RIS
S BIHEL A Y B ANV AR o
BT, PRI A T BB Rl
RS E R, MBI “2+26” 3K
T, AR E o B 4wl T AT I 1 BB ARG
AR HTT R EE T (HSEPR Lk il 3 Sl 5
WU AR N i . P SR REGE . IR
REFERE ISR . XTI EE, BRI &l
ST . T B=G0AL, HAb A iE
A WHWEEGT . B (X)) R EdE—E s
G3E, AN TR B AT RES T W BUE AR T

1.3 FERNEEHE

1.3.1 #ARZH

IR Bl AR5 R R SEPR S AT 8B 1R DD, L
JF TR E AN G DM UE TAER JE s sk,
PAHETEIERAR . FRASEH AR ZE T P Im g 3 22

[

F2 BREBNEEIESNESEEBRCS

BEEH \ AN BT
EXREA
FIRBERR B =FTa01TL ESR 20186 B 27 H
KT P RE RS X E 2SR m TEAVEAN WABER (EFEFIMZ ZIRER. 20175816 H
ERERIPEE. BEREEED
b A XEEHEBMMSEEE ERERIEE 201798194
DIBYFIR 2018—2019 FEFRSISRESIAERIRITAH R HERSIR S 2018 10 H 23 H
EmEA
2018 It MR IBR AN ELEE TR TIFH R Itm=HBARBIFHAT 201844 814 H
KFATESRERBASNISHIE ItE=HEARRER 201711 B2H
KB 2017—2018 FHEFEASSREGIBERIZ TSR KiEHARBAF 20175 8H25H
KEMEREEEEMELIESE Kz ARBAT 2017F 11 B 21 H
FTFINRCHB R BRI EEX B AEMSAEIESER Bl A=PNE G 2016 %9 B 23 H
KT EEHEE X MNMIEEEERIE tERENES 2017108 27 H
XFiLk ( BRERHEZXT A XK ESHEBNMEBERENANEMN ) (0B | TREakENER 2017410525 H
RE 2018 AR SRIAKIBKLES 3 b [E=i= PN 20184 2H6H
IR R RE B TIESDhETS 2% (2016—2020) REEREREERS 2016 %8 A 18 H
TMREERASEREEIS R (2016—2020 4 ) TRaRENEE 2016 F9 B 7H
XTFERIES S IBNEERE X BB RSN 2017410531 H
LFRE RN XSS S aIR TEh A WZRE A RBUAT 20168 51 H
WZRETET ( WEEREBIX 2017—2018 FEFEARSRESIAERRTEH | \LREARBUAT 2017598 26H
22 ) SChEARR
RS 7 MEMBEN D S S RIE SRR R TS 2 LFREFEMRS EET 20175 9H30H
FFHS 2018—2019 FRIEZF “IFNEBABMEREXEIAE" LFAEREREE 2018 10 8 30 H
XTFHERIN S SR ¢ IHoR” it TIESChES Z=2H0IB A0 LL7aE A RBUF 20164826 H
XKt KEEAIBITEI5 5 (2019—2020 ) [P i= PN 20194811 H
SR 2018 FEEIRSUE TIEHZ ERHARBFEDAT 201845 514 H
ImnTh 2018 FZZF S EENELIEH = AT ARBAFIART 20185 815 H
BT 2018 FFRFEWE “HRS" “EXER TE5EE = A REAT 20185 6 6 H

«36 -



*3 HELELBISRELS

X IREIME

FREBANIE

At 2400075G /

BRCEBEERERSME 6 940 7T/ P, ARKBIERERSING | BRABMNE02T/E, BN 01T/ E, BIREZEESH

M5 2000 75 / P

xi 3200075G/

Zel. BERAXBEREESE4200T/ P, S5 RARESME

KIRHAFRFEANE 0.2 7T / B, B REZHRSME 1600 7T/ F

it

REBEWELRER (S NERYIE ) REIMNE 85%, fkim 74007t/ F

WZR | ENTLEBRIEXMY 85%, B== 5700 7T/

REBHAFARBANE 0.2 70/ E, B8R
RIRHIRREANE 02T / B, B8R

BERHRRINE 94%, frim 2.74 BTt/ P, SRR ERBES

- _ SKAEH (NG 0.2 7T / B, B NREBER=«ME 2 400 T
(ITsic] FREANIE 89%, 5 14 400 55 / SREBHAFREBAMIE 0.2 T / B, B RIBERSNY T/ P
F | BBEUEREWEME, &= 350070/ P SREBHAFREBAMIL 0.3 7T / [, BN RIBERS4MNY 900 7T /

&G | ERENRIR B IAEMNE, tLAIESEERTERY 60%, e 3000 7T/ -

SRIEEAREFB AL 0.25 T / B, BN RIEZ=&R=4MNA 1000 7T/ F

F4 FELRELSHERELS

X RN SN
ERR LIRS S BRI MNIEAY 1/3 #HTME, &=22007T/ P, | i BUAS#ME 0.38 7T /m3, &&*hb 311.6 7T, fELLEM E

b= | . KRZHRMBRIEEFS S WE R NE 90%, RN 8 100 7t / | RIS ERXVEBIH—SME, Za+NE21007T/ F, IR
=] BitEs 24115t/ P

g MEBRERUERERS N 62005/ 7, PRBEAERSFNE | REHRHTNESMN, REASWHNN 175/ mé, BFEEsH4
1500 7%/ F 51200 5¢c/ F

e RSBV ELRIRER 70% 4F 4N, &EtME270075/ 7, A REEFISAMIE 1 5% / mS, eSS 1 200 55 / P

FEZES Y 4000 7T / F

WK | REWEXME 2000 75/ 7, EfEcERIEZE#ME 3 000 7T/ 7

RIEFRSANE 1 T/ m?, SRS NE 120078/ F

L7 |iREWENE 5000 T/ P, HEERMSTIIEE 3000 7T/ F

REEIITATI S, SN 24005T/ F

oE | REWEINbRS 3500 7T/ F FIEFSHNE 1 7T/ m®, BEESHME 900 7T/ F
BRES | IRIMSIREIERIRIREN 60% BTN, &ML 270058/ F KEEFSANE 1 7T/ m®, BF&ESNE 1000 7T/ A

1.3.2 EHZm

RFELE T BB ARG N T = 203t 77 BURF T
B AR, FEE SOETE R T, T B B <
R, HR SR T B SR AT ) B AT A
o MNKIkRE, REREZAMSTBIBORES, 4
FETTRES R LA, AT R BRI I ORI 5
TR “NATE, B, FRRATREZT FEREL
B M A R AR AT B R T R i R, 2017
AR (AR HH AR R A XA T
Vel = IR MR ERT TG & PR S5 [
1.3.3 HFP 2

ML RIS T AR AL o AR B 5, AEAPG
TRD LRI HTEA T, A BRARAN AR . A
SEARTFRACT- BNV B B F B A IESURT P T M PR
B, (ARHETACE . RIHREHE AR, F
PO B AR A AN SE, A IS T IR — 7K AR A T
FEIFAINEL o AT 375 355 BB A %9 SR A IS P 285
HA 34, S 12 M A AT 2020 47
4 S, UACIIAT # DU IR R Bt = D A G RO
VABERCASE 2 N I A E DI MERT

2 EEEESIS« IR ENE
2.1 PHBUSIRANE

EIHIE R A 5 R BRI, REM .. RER
K. BRTRENERZEA X, TR0
DUACTUAAS b X SR 5 G858 S 518 37 T P e T
JOBFTHREGERT T AR, Ht SRR A SRR RS 4L
0 S FrvRe T AERURR XS TT RE RS TR
BER, By ROk AR At X, RAE T B
Ho A b DA VE I R DR REUSVE RE RN, WA AR
FaE Y. RIETRE AR AR BRI 1986
AR A S T RE 30% . 50% Fil 65% SR T BEIR
TERRME, R os ] B SR Y BE A AR 7 AR I 30%
50%. 65%, WNALIHTEERR A X E A LA T 75% Y
AT RERR I, ISR L, AR BRI AR
ACFEAR, BRIl B A6 T 3T BRI AN AT 7 4 gE IR
FEARRN PR ) HoRIU R BB aE RN
50% ~ 65%, HPIEIEHEI ARG, Kok BEaEFE L
WEREFERY LR _FTRE 50% ~ 65%., X T ARG
REMUE AN AR, HATREEh 0, BRI THET6E
A, HORBZRERE (OBISCYTBRER) T REEEINS

«37 -

FEHENEADNXESIRRMAEERIVA . @ESE



hERREE 2020 52 H1

1~ 1.85 %, fE)5 3O TIHTHEUR REFERIM B, R

43 HILL 50% 1 65% 1R A6 7 45 gE (T 8 9 6B

PRI, (ARG RS AR EE IR RERE
#£5 ItERFXRMBBEEEEXERSH

15w =212 28

SKEEMER m? 91.6

SREEAT d 120

GME /M 1 9NE | ETRIEREE| W/m? - C | 0.65/2.5/2.65/0.5

B E/NEHRERE h™ 0.5

REEZERITIARTE KW - h 9 864

R ITHAATE w 4910

RIEZERITARTEISIR KW - h/m? 106.59
EINYFEAEIEIR W/m? 36

2.1.1 i BBt

Jite T B B P 43 % = LA i A N L B B i e
PER Y, AR A 45 0 2 R R B HOR A AL R
WA, SREINN S BRAG LA E
MG, ToE Bl 4 e 43 W7 1 B4R 7T W AR IR 1%
BRI, v e Hwede, s7, 7
FE MBS 4o, IR R FEEIZ AW
#HH-

2 HE (AL T BT AR ISR AT 5 A AR EE R N, F T
M), RAAIE B35 7 U 77 2 77 A AR R RO,
H R Z AT AL & AR A DR T =X, Hodp
RLAHE A =N A UE S SRR . BREHRAYT .
ERAHREAR =, AR N AR vt
LI 6.

*6 TESFFNEAFNSFREREERERERER

2.12 iBfTHrE:

BATHY BRI A2 9 2R 3R B AE RS RE AR 2
. RGHINGSFERE AN . rIHSREE =
AR Horp, PRI FERORL 2R AT SRR AR
i, HORBE N AERRE R E . BUP B RFES
i RGHENESFERE A AR R . SR
ISR RIS TIREK . FERLE; IR IRIRIEALR R
GeHT i TS T R G AR, A A
MR . N8R, AR R SRR 1.5% 155
BITER AN AR A AT, F RS B AT
5 BB & R AR BRI AE 10 ~20 4, HIF
WEUPE AR AN TP TR By, 12 & 4T IH S AR Y
AACTEBUMELATION , PR AT EZ B 2 . &2k
FARBITRENEFE R S G 28 A REE R LR 7,

2.2 FENERBFAPNE

AR ALy i X A ZRE BRI (2017—2021
) R EFR, 45462017 F£5%4 (X, 1)
RIS NEOL NS, A4y BT 45 B i R
FHE BSOS P A B bR, W3R 8. W TiEare
ol B H P ERIT, DL sessuE &
i

2019 AFAbT7 XA U e B PR 2546.8
JiF, 2021 2R 42511 TP, A ASARERT
FRBEEF P A LA TCAR SR , - TR T AR BB
HL AL T AR 2 B AR LU Ol 5

2.3 {ENE
A PR B O E B 08 LU A 3T A E 1Y

S ————— e e —
B o | RERA /T BRI ) kR, TS A, BT
EhLIRIP 25007 410 TR SLBRANE AT, 3 9, S5 & &I
B RIEE 8200 410 R BRESCRERR R, AR R TR AN s
RSB 15368 350 FTANYE B SRR B L
x7 BEEASTHEERERENER
N MRSV / e PRITRIEHSIER / (m?/ £ ) ot/
il ohiE BE nRE/F | Ea ohiE BE (7B/%)
TRIFHER 3288kW-h | 6576kW -h | 9394kW-h | 768kW - h | 3590kW - h | 71.80kW - h | 102.32kW - h | 455.85
EREFB RN 10383 KW - h [ 20766 KW - h | 29592kW - h | 960kW - h |113.35KW - h | 226.70KW - h | 323.06kW - h | 375.11
EMFERAEEE | 10383kW - h [ 20766 kW - h | 29592 kW - h 0 113.35kW - h [ 226.70kW - h | 323.06 kW - h | 123.00
RS EHENR 1160 m3 2341 m3 3307m’® 768 kW - h 1267m° 25.34m® 36.11m° 230.52
T EE. PME. SEDBIRETESERN. L 50% ATBREEFIRAENIESEEEN. LA 65% ATAEFINENIF SRR RIAEX 24

«38-



*8 BEHEHRMNESIESERE (HBA: /)
R 2019 FEEBIEMIS IR | 2021 S SEEEXUE BN
BAE | SOE | &it | BRE | SR8 | &it
= 68.1 16.1 84.7 68.1 16.1 84.7
KiEmh 54.2 69.0 | 1232 | 54.2 69.0 | 1232
plg= 336.7 | 447.7 | 7844 | 5115 | 680.3 | 11918
TS 167.0 | 2222 | 389.2 | 2809 | 373.6 | 654.5
iy 89.4 | 1188 | 208.2 | 160.9 | 2139 | 374.8
|3 167.3 | 2225 | 389.8 | 295.1 | 392.4 | 687.5
Hitidtrs
i 2435 | 3238 | 567.3 | 487.0 | 647.6 |1134.6
At 1126.2 | 1420.1 [ 2546.8 | 1857.7 |2392.9 | 4 251.1
*®9 EEBEENIE PSRRI (Bfyi: J6)
HMILEEY b= | XZ | Fdb | WER | WP | T
o RS 24000 | 30390 | 7400 | 5700 | 27 400 | 3 500
;Ti E=S 5940 | 4200 | 7400 |5700 | 14 400 |3 500
TS 8100 | 7700 | 2700|2000 | 5000 |3500
9&; ?i? 9000 | 1500 |4000|3000| 3000 | —
{i{E | 1876 | 1200 | 1200 |1200| 2062 | 900
KRS | HfE | 2699 | 1200 | 1200 |1200| 2865 | 900
SfE | 2699 | 1200 | 1200 |1200| 2865 | 900
o fE{E | 862 | 862 | 862 | 862 | 862 | 900
ye=C
I PER | {E | 1723 | 1600 | 1723|1200| 1723 | 900
=f& | 2000 | 1600 | 2000 |1200| 2400 | 900
ezt | E(E | 2000 | 1600 | 2000|1200 | 2400 | 900
FEHYBE | FY& | 2000 | 1600 | 2000 | 1200| 2400 | 900
8% | &(& | 2000 | 1600 | 2000 |1200| 2400 | 900

2019 FEALTT AN DX I IR MUE B bR 2546.8
FF, 2021 420 42511 TP, BT A 2 RN B4
AR 10 FroRe A7 A wbl & se i a5 Eh B
FE, 2019 4F, JbrhX —HFEE A MK
PEANIE 2150.37 /27T, FasfTARE 373.13 (27T, 2021
EFER . B ME— AN 311515 127T, FisfT

10 AR A R XE SRS S TR S A E

(B 200)
#NILIE 2019 4 2021 £
e e 1768.134 2916.589
REME e 655.448 1081.181
NS 603.543 1016.983
IR - K 97.033 160.059
IR - PE 187.129 308.675
I TN HRE - BE 202.716 334.386
LS 202.716 334.386
e 170.412 287.148
B, RN e 891.38 1016.983

KU 621.53 1270, A H F RV 218 &1 HEUER 77
2, 2019 40 2021 4F BIFTHI— AN BN A5
L 1112.69 /27T, 1835.41 127, MifEAFATARJETT
BEOEMEDL T, PEREE IR TN 55
BRI AR R, R TR REEOE S, 2019
FEFRVE I BB AF IS TA MU KB AIG 90.10 12~ 105.68 12
TG, 2021 FFHIAFIB AT AN MR BRI 148.62 12~ 174.33
1276, FEATE EIEIERAIEOLT, RAREE &I
8 BB T RN R S REAEIB AT 11 AR VRANEL T 35 Y
B — AN B3 5

Y “2+26” 39T VA T ORI U % < 7 SR & Al
ARSI, AR W EE MGE T AR T,
o BB 1) S R T Oy W B < ) B B L
Mo FEBAALTTHIX, BRTHR B aiiT 2E0
Iz I T AN B G 174 1200, BUSURTEH
RZAR, ZAR RSN 522 {200, iR 2019 4F
AT AT 1 DX 75 37 B 40325 5 0 M T T 3 S A )
16% ~21%. [EHE MOSTEREEIY K, Hoy B oe <
JES TG AREE A, H S B ) S AR B R g B
AErEF

3 FHIEE5HBEREN
3.1 £ig

B ) BER T, V8 T BB AR WG 182 N W% < s
Wi, T WMBUE R, NAPRAERE, F
TEHUBE MO IR 75 SIS TR, FH PR AR A
NS

DL “2+26” IETTILA OANMIEBOR obrafs, At
BT 2V T U Ik T AN B < B 174
256, ZHEBIRANE S 5221270, HEERE S 2019
FEHOE S TN T SO S AI ) 20% 247, U EURF
W E R,

i HRGE SR SN BT =X, T
KFETTRRHUESS, 2019 FHTETEBURAF IS TR NI R
1% 90.10 /2.~ 105.68 {27, 2021 4RI TN R
11 148.62 (2.~ 17433 {278, MWAKBIZITHI A ERE,
{6 RIS A R T I R BRI KT AP M B <
I N E RN

3.2 BIEREEN

T A SR R B 7 ] 00 3 DX AR AN 9 B A TR
A E R SERE AN T
(1) REEFI KAEF I B R EA . R i

«30.

o> o>

FEHENEADNXESIRRMAEERIVA . @ESE



B HEFEEE 2020 £5 28

SRS Tt s B e D A R, B
HiT PP SR I B AR T S 25 T B 1l Rl T P A i <6
G T U MGE R AN B ST S L AN A2, Bl
HHCETEHIYR, HT I A B < e T R i
R, PRI SR AT T R A Tt

(2) sep T sr 2 e B B, I
PUTF SRR S R S5 S SR AR
NIBE G UG, ¥ 08 S AU SCRHE B U T,
WIS AL TT T U A 4, 0 90 S R LM SRR
U AR SRl ik SS , RR GRS
U H PPP TH AT, SN S [ At BeARRBt
TEREEIE 2,

(3) BRI AN G T U MOE I e
THIBUBANV EUR AR D, - 1 ARSI T2 5T 95 T U A
MR, AANE SRR, WEd kg, W &
(X)) =BT AZE, RrnE A g
FIE A, 022 Bl U 28 ] 1200 ~ 2400 T X
[AIEAT RN T2, BIREFEARAN T TR O 152
FIUG T IHESS, SRTA T BT U SRR, AT
WA FRAATR T, FEARANEARfE, Zefi I B
G BT IX AN FA T S U DY AR REST
Xt B U 2R AR AN T AR A
BRGNS, XA GRZBEA AR, Al 45
AN, TSR AN BT TR H A

(4) T i ARIHUAE A I 1 B 2 b
X, EUONER TR AT edn B M sE
GRS BRI A P A THGE , Sl — BN TR Y
T BRI S AR IR R R R R, DU i
A AT T IR EOE F R . 6 T PR PR e R
WAL, ANELSR ] e T OB , T L St
HH PR SRR RGOS, A MBOER AR,
A DA AR oA TR U LS [ 375 B
AR, WATUAS IR E s, GIHTAN 5
o FHEANE ST R I e

(5) BT EBUBANYERRE A 1 R S ML AR A )
X BURTRIBIRTIR T, BPSLBURS. M
BIAIFIN, TR AN BRI SR . 5
IMARFIR R K B T U A I IR (0 A U7 5C
FFBORART AT SRR, AT PR A P 5 1
Hm IR

SEH

[1] MBEE, &5/, T4, & . PREENBS AR SII=HT
AREELL [)]. PEIERIZ, 2015, 17(9): 42-48.

<40 -

[2] BxiE, BRI, 1478, & . FEMERIBZEXS PM,s iSRATZINH
R ] FEREEIE , 2016, 8(2): 94-98.

[3] ZHU Y H, HUANG L, LI J Y, et al. Sources of particulate matter in

China: Insights from source apportionment studies published in

1987-2017[J]. Environment international, 2018, 115: 343-357.

LIU KY, WU Q R, WANG L, et al. Measure-specific effectiveness

of air pollution control on China’'s atmospheric mercury

[4

fina)

concentration and deposition during 2013-2017[J].

Environmental science & technology, 2019, 53(15): 8938-8946.
[6] E3X, REE , EMEE , % . FTPERMIL 70 FRKEARSISRN
AR, B S (). TRERISET , 2019, 32(10): 1621-1635.
FENG L, LIAO W J. Legislation, plans, and policies for
prevention and control of air pollution in China: achievements,

[6

—

challenges, and improvements[J]. Journal of cleaner
production, 2015, 112: 1549-1558.

[7] FR&8), BRIES , 3088 , & . WRERE SRUERIREFIK
i []. PERERIE, 2019, 39(5): 1899-1908.

[8] SUN Y L, JIANG Q, WANG Z F, et al. Investigation of the
sources and evolution processes of severe haze pollution in
Beijing in January 2013[J]. Journal of geophysical research:
atmospheres, 2014, 119(7): 4380-4398.

(0] ZEI , B, KEF , & . REAL SR EERER RS HE
HULEREERER U] RERIFH5 , 2015, 28(8): 1179-1185.
[10] &XXE, i, OF , & . = FREKH S ESERIERIE R

SRIHEEME D] TMERIFHS , 2015, 28(6): 869-876.

[11] HOU C, SHAO L Y, ZHAO C M, et al. Characterization of
coal burning-derived individual particles emitted from an
experimental domestic stove[J]. Journal of environmental
sciences, 2018, 71: 45-55.

[12] SexE , BESN, XE , & . KN EREVERR SRESIAE
3£ [J]. BREZRIF | 2016, 44(6): 14-19.

[13] R, OZF , Hi5k , & . BEIt A X L5 5N =L
TEFRERASR D] TMEERIF , 2019, 47(9): 64-68.

[14] SK&%F , =522, XNWE=, & . EEmIILEK “Hs” T
BASHERENSIRENST D] ESERNTEZIR,
2017, 33(10): 898-906.

[15] K& , SRIKN , ZFEER , & . e S RIETMRBIAASISHIT
ERIRI =TSR D] E5IEFIR |, 2019, 28(2): 324-331.

[16] &=fR, Ti&, B . IIHERREFEL SRS TADHE
MERNITHAS ] 2 SHESIR , 2018, 18(5): 1977-1981.

[17] #ESHR, IB1ER , £8, & . REEWKEIRG SRR AN
o D] INESOIFEERRE |, 2018, 43(6): 135-141.

[18] BHEH#a , BIRRK, i . JbE S ENBRBUSRSohE R SR & Al A UL
wmEAHHT D] PEFSERE, 2019, 11(3): 87-93.

[19] 2%, 28, 7, 5. TEELRN “EXB™ BrERSH .
EBAFERMIEIE , 2018, 20(4): 36-41.

[20] BIM. . RABURE “WER” HRFH IN]. RERERIR , 2018-
09-10(16).

[21] 3K&EH . AMEARE , BUIESEREID ?[N]. RERER , 2019-09-
09(05).

[22] BF, HFInsE , FS , & . REIS X ESEESRSTRINT R
55 D1 IMBFRIF |, 2019, 47(7): 42-44.



FEHENEADNXESIRRMAEERIVA . @ESE

Current Situation, Problems and Countermeasures of Subsidy Policy for
Clean Heating in Beijing-Tianjin-Hebei and Surrounding Areas

LUO Hong, ZHANG Baoliu, WANG Jian, ZHANG Zhigqi, LV Lianhong*
(Chinese Research Academy of Environmental Sciences, Beijing 100012, China)

Abstract: The coal-based household winter heating mode in Beijing-Tianjin-Hebei and surrounding areas is one of the important
reasons affecting the regional atmospheric environment quality. Large-scale promotion of clean heating reform is an important measure
to optimize regional energy structure and improve atmospheric environmental quality. Focusing on the “2+26” cities, especially the
subsidy policy, the implementation and main problems of the clean heating policy in Beijing-Tianjin-Hebei and surrounding areas were
sorted out comprehensively, the recent regional clean heating reform subsidy investment was estimated and the suggestions for the
optimization of rural clean heating subsidy policy in the future were proposed. The results showed that under the current subsidy
standard, the difference in the amount of subsidy funds mainly comes from the difference between the clean heating technology
path and the energy-saving performance of rural buildings. The use of heat pump equipment and building energy-saving reform has
a positive impact on reducing subsidy investment. The central government’s clean heating pilot city award fund can only cover about
20% of the total investment required to reform subsidies in 2019, and the local government has huge financial pressure. In the future,
the rural clean heating subsidy policy in Beijing-Tianjin- Hebei and surrounding areas should continue to give full play to the central
financial support role and make full use of the market to establish a diversified investment and financing mechanism. Areas that have
promoted rural clean heating reform on a large scale and have formulated clean heating subsidy policies should continue to formulate
new subsidy policies. Areas that have not yet undergone large-scale reform should be gradually promoted through pilot subsidies. The
formulation and adjustment of the cleaning and heating subsidy standards should be gradually implemented in accordance with the
capacity of users and the government.

Keywords: air pollution prevention; clean heating; double substitution; subsidy policy; Beijing-Tianjin-Hebei and surrounding areas
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Study on the Spatiotemporal Evolution and Influencing Factors of
Industrial Waste Gas Pollution Control Efficiency in the Yangtze River
Economic Belt

WU Chuanging”?®, LI Shufan'*
(1.School of Economic and Management, Wuhan University, Wuhan 430072, China; 2.Regional Economic Research Center,
Wuhan University, Wuhan 430072, China; 3. Institute of China Development and Strategic Planning, Wuhan University,
Wuhan 430072, China)

Abstract: Using data of 30 provinces (except Tibet) from 1998 to 2015, the efficiency of industrial waste gas pollution control in the
whole country and the Yangtze River Economic Belt (YREB) was measured by the super-efficient SBM model, and the influence factors
of industrial waste gas pollution control efficiency of YREB were studied by the threshold effect model. The study found that from 1998
to 2015, the efficiency of industrial waste gas pollution control in YREB was greater than that of the national level, the industrial waste
gas pollution control efficiency in the mid-stream region was the highest, the middle-stream area was second, and the upstream area
was the least. The evolving track of industrial waste gas pollution control efficiency in the nation and YREB was similar. The spatial
pattern of industrial waste gas pollution control efficiency in YREB evolved from “polarization” to “transitional” from 1998 to 2015.
The efficiency of industrial waste gas pollution control in 11 provinces of YREB was negatively correlated with the proportion of heavy
industry. Under the smaller per capita GDP, the efficiency of industrial waste gas pollution control in YREB was negatively correlated
with the rate of industrialization, the number of cases promulgated by local laws and regulations, and the total number of environmental
pollution and destruction, which was positively correlated with the number of letters from the masses due to pollution. When per
capita GDP crossed the threshold inflection point, the correlation was the opposite. To further promote the high-quality development
of YREB, the central and local governments should strengthen the prevention and control of industrial pollution, promote the green
development of heavy and chemical industries, strengthen the media’s long-term effective supervision of waste gas pollution, promote
the establishment of a scientific and effective tripartite governance system.

Keywords: the Yangtze River Economic Belt; industrial waste gas pollution control; super-efficiency SBM model
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