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Abstract

Environmental issues have increasingly attracted people’s attention. Green and low-carbon de-
velopment has become a generally chosen development path for the international community.
China attaches great importance to addressing climate change issues. The report of the 19th Na-
tional Congress of the Communist Party of China comprehensively summarized ecological envi-
ronmental protection and ecological civilization construction. The industrialization and urbaniza-
tion of Henan Province are accelerating, and low-carbon development is the only way to achieve
economic transformation. Therefore, this paper conducts a study on the peak carbon emissions of
commercial and commercial sectors in Henan Province, which provides a reference for low-carbon
development in Henan Province.
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TR 1 o B AL AR AR A T, SRR LRI WHE S Bk e . B IR IR IR R R R
ABRGRY I SURAE SR SRS 4 AT, SAESHER YRS SO RIEAT T S
B, NEE R EHEE™. BSREE. 2014 5. 2015 EREF, AKEETHRI 2030 444 A ALRRHE
OB ENEAE, F] 2030 4F FAL [ P AR P2 Sl AL BRHECRS L 2005 45 R B 60%~65% [1]. {44 H IR+
B, AR EMAXRMEENT RIS, EAT Tk, sEmR BB . MIIER RS
WEKE, WA AR THFERR MR 2 5 T A B YK, SR RIAM T X AH R A . A REIRTY 2%
JEHRE, TREA T TREEIE b, R . Tl @k, s, w4, BV 2R 6
ANERTTREVE T 2% 5 LL 22 5N 2.79% 77.06%. 0.64%. 5.35%- 3.71%- 10.45% [2] Ml Az oAt A A 35
P (F AR FR A WIS Hi A B RS W) FE R IR 5 b o5 LU TT DUOA 2 14.16%, A2 58 — KBRHECE -

W_ERG R (PR aE) A ER&EFFT7IE528) (GB/T 4754201 1)H 56 F AR 2
AL, ARSNGB AR A Y o AT R R AR o e R R s, T X R EEE T R A E s A AR =
PAOVERHERG, BARGEE: SURRES, SEMBEY, E s, FRAEM. MG EEAMR
%, Gxfbolr, S5 =k, FSE RN S5 RS, BEEERF TR AR RS, KR FREEAT 2 L B E,
ERRS . BHEMEARS L, #E, DAEMESTIE, Xth. eGSR, ASEHE, o
MW gl, EFRAL, LARR. MR A . AR i RS, SR B RS B B,
il 4 JE s MU B B3] (] 1)
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7R FH B BRI A 50 B BE IRV 2 1 4 s sl 8 AT TR, b TRIE. 2. B, IRFE AR a8
AT AT SEEAA. F FIR AR AOBRHRG T BAHE T IR B AT A Ji RA 3 DAL 55 b A A
AT A BERTH S ABRHE L

MR ARG Y, R FONRRTEAFEE. . IR =ASRT RS X
RGAT R ERMIA RPN RFARN, WL RPN,
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Figure 1. Commercial and civil carbon emission boundary map
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Figure 2. Commercial and civilian carbon emissions subsystem frame
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Figure 3. Commercial and civilian carbon emissions subsystem causal diagram
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4. RGN NFEHRE

R4 RGL R, AR IR 22 EITA ISR & (A 4).
5. REITER 1R
51. TE

T AR HBRHE T R G b & i ) As B gt 32 MR, HAORESAE 5 A4, #EAE 54,
A E 154, WE TS, BEWE .
5.2. MIRENEE

L EVIEME: B ChEBEFESTHELS) PSR R. KA R RS == b (5528 s 50 FH & 5
FIME, 2005 5 H H &I 4H1E N 203.38 12 kWh,
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Table 1. Model variables table
1. ERTEF

FF5 A E AR AR e A B
1 FEL T BEURIH FE Hh A = {Z. kWh
2 REARSREVSIH #E Hh A = JIMEARIE
3 R BEVEH #E i Bh A = JIMEARIE
4 FH BRI WAL Jin
5 AR AR Jind
6 FABE R AR RS 3
7 LT bR R E (it TIMIARIEAZ kWh
8 RIRRIThr R (i S TI AR m?
9 BERITHR R AL i 3 WA 1 A
10 R T HERUR T W Jildi COy/AZ kWh
11 KRR 7 g I COo/ Ml A
12 PR HETBR 1 g I CO/ Ml A
13 i P H e KL= 12, kWh
14 HIRAHAE REEE ¢, m?
15 (AR S REALE Jin;
16 FH R WA 1. kWh
17 A EK WA 12 m?
18 IR HERE Jin
19 TR I RE TR AR HERE JIMEARE
20 i B CO, His i ARAR i
21 i P REVETH AR RN RELE JIMEARIE
22 T I CO fF B = RELE PALL
23 BT A & JG/1Z, kWh
24 FELAY R R DA LIRS Dmnl
25 PR O g% AR Dmnl
26 JE R A R _ER i 2. kWh
27 NE B & TN
28 FH LR 24 BT WAL Dmnl
29 WA Z A R T WAL & Dmnl
30 A ERA DK A & Dmnl
31 PR B A 1 A Dmnl
32 Time A & F
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Figure 4. Commercial and civilian carbon emissions subsystem flow chart

E 4. mRAMRABHR T RSERE

FREEAIEAME : B CR E REIR T 45 ) AR R [ RO BRI B8 =l (5 22 dz i Ko FH 22 11
IAME, 2005 4 HEEEYIEE{E N 1230.09 JiHl.

HHThR 28 MR (LR & RERETTH LB NI(GBT 2589-2008)) , HUHL J13ihr 2508 12.29 JiMitsi/Az
kWh.

RIS Ihr R HYE (A REFETT LI N (GBT 2589-2008)) , HURARSFrbs ZECN 0.0133 FiMity
WML m® o

JEIRAThR A B BARE FRRR /3 IO, s A4 SR AT b 2 UL, D 0.7143 T3 WiARIR/ 3 g i A5 o

HJHERA T R (EXKRBCERDP AT RTIHRE “+ 07 5 E A S = E A ik
BEAR H bR ST B VP B 5N R B SA%[2016] 1238 5, T a 24 H KR KL Tl 80.63 J5 1 CO,L/Z
kWh.

RIRFHBHE T AR3E (ARKBECERDPATRT IR “+ =07 PALE P A= Sl = S AR
TFEAR H BR S AE B PG 3B 1) R EIMSA%[2016] 1238 5, RARSHEA T4 1.63 Wl COL/MibRHHE o

PERHR T R (ERRESCEZRDPATRTIFRE “+ 7 50 E A= S = A e
A AR ST E A 8 50 R UV AE[2016] 1238 5, BERHEE TN 2.64 W CO,/MliARHH

JE R B FRR, H 6200 12 kWhe

53. HiE

PR AEIR R FEE = INTEG (BEUEVEHFERE, 0), Units: JJMiFRIE

PSRRI AR = RARSBEIRTHFE + JHORBEINAFE + (WIRHHERE * PR RE), Units: Ji
Y7

R CO, RilHFilE = INTEG (R K CO, &, 0), Units: Jihk

P IS CO, HEE = AW + PR + P RBRHER, Units:  Ji0f

L AR IR AE= O B * 0.1, Units: 12 kWhe BT EA B RA 10%E BB, H
KANENBERL, WA N B RETRIEFE O TR F Rt Ed, WAAHEEE, £/
FAA B B HEBCT R G0 R S R R 10%E 8w Bl U REIR M AL, kMt 5 =4/ Co,
He i
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RINFHREVRHFE = BIRHAE * RS RE, Units: JTMikRIE

PORBETIHAE = FIRMMEE * SRITFFREL, Units: J7MIFRE

B = BHRE T * BJREIEEFE, Units: J30

A = RIVTREVEIEFE * R SHK T, Units: S0l

FBEBRAES = BERAR 1 * BEORAEJEIHFE, Units: J30f

FEAEE =INTEG (HHE K, 203.38), Units: 14 kWh

HRASE = INTEG (HAEMEK, 5.33), Units: 12 m?

PR AR = INTEG AR K, 1230.09), Units: J5if

FREEK = HEAMHLOHETF * ARERMA DGR * GNEmMEF, Units: 12 kWh
HAEEK = ASEBAEBKSE * WEELRENE T, Units: {2 m’

MMEREK = Wit mE 1« HEEMINEIEKE, Units: /70l

AT R = ARSI R R (FBAY), Units: Dmnl

B = BHMAHRKEFREE(CO, RiHHEE/2.75 + REIEIHFE RALE)/2, Units: J0/4Z kWh
FHLREREN DK E = H o R DK R R E(Time), Units: Dmnl

FH LSRRG I 20 DR 7 = P A7 A o) 24 DT 3 R (e R H i/ fs R i B BR),  Units: Dmnl
HAEMANABKE = HAEMA DK KK L (Time), Units: Dmnl
R R I KA = R R IR AL G K %2 R 2R 5 (Time), Units: Dmnl

6. RGEHERER

7E Vensim /i BFRPH, e FA r A IR BHECR S0 BB (AR 2005 4F~2030 4, KA 2
g, AR LR ERVIIGE . SELTHEA TR, BITRS, BIARRARE. HRARE. &
RAGEE. mRAETREFEE MR CO, HEME FMME I 18] 5~9 &3 2 Frx.
7. IREKE
7.1. EEFYMELE

SRR T, 3@t check model 1 check Units #55. E =AVRESEE, IHEABRE.
R A B S R R, XTEE 2005~2015 S-47 BAE 5 52PrE 2 [ 1R Z2 kA S0 R B HERf P, sk 3,
AT DA H I N AR 5 1) IO ZE #ANHE L 10%, A 384 1 TR 280 2
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Figure 5. Commercial and civilian sub-system power consumption simulation results
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Figure 6. Simulation results of natural gas volume for commercial and civilian sub-systems
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Figure 7. Simulation of coal usage in commercial and civilian subsystems
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Figure 8. Commercial and civilian subsystem energy consumption simulation results
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Table 2. Summary of simulation results of commercial and civilian subsystems

=2 HRANMRBFRGMHESRILER

Time (Year) MR HE PR AHA R T B i FAE IR AE i B CO, HEf
({2 kWh) ({2 m®) (I (FIMFRAE) (J3 )
2005 203.38 5.33 1230.09 3378.26 3959.61
2007 260.189 8.41113 1121.2 3998.71 4212.39
2009 351.774 12.287 1099.84 5109.08 4910.65
2011 514.032 19.1623 1029.53 7053.1 6086.5
2013 578.052 28.559 655.903 7573.15 5898.32
2015 681.673 33.3748 537.495 8762.14 6510.63
2017 760.156 36.9509 439.416 9656.68 6958.57
2019 811.256 39.7961 354.704 10,224.2 7210.9
2021 854.696 41.5544 285.974 10,709 7431.59
2023 897.647 43.0144 235.384 11,200.8 7682.54
2025 940.171 44.4779 197.231 11,696.2 7953.49
2027 982516 45.9532 165.929 12,194.3 8235.93
2029 102225 47.5285 136.474 12,661.5 8500.76
Table 3. Commercial and civilian carbon emissions subsystem simulation history checklist
%3 BRAMRABHRTFREHERERER
Time (Year) i H i B HLE (12 kWh) i B A (L ) 7 R (3 )
SEhR{E 203.38 533 1230.09
2005 FHEIE 203.38 533 1230.09
R 0.00% 0.00% 0.00%
SEhR{E 260.69 8.52 1122.11
2007 T 260.189 8.41113 1121.2
RE 0.19% 1.28% 0.08%
SeBRE 353.4 12.67 1109.31
2009 TE 351.774 12.287 1099.84
R 0.46% 3.02% 0.85%
S2PRE 538.93 19.47 1029.7
2011 T 514.032 19.1623 1029.53
R 4.84% 1.61% 0.02%
SePRE 594.86 28.86 652.44
2013 FHEAE 578.052 28.559 655.903
R 2.91% 1.04% 0.53%
SEhR{E 732.89 33.28 568.67
2015 ToMME 681.673 33.3748 537.495
W% 7.51% 0.28% 5.80%
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Figure 9. Simulation results of CO, emissions from commercial and civilian subsystems

E9. SRMRBTAES CO, HIEHEERE

7.2. RBERYERE

1% 2009 AEAT 2013 AEFANES ] i, BB i PRIRZS B SR R A AR BRI M. # I &) Fll
AR B (R R BRIRHFER . IR CO, HEE) M R B b . A6 ik i A8 2 IME IS INBIRD 10%, Kk
TR EEENFANRS, BITHEY, THERAGPRETRELSROBHE, SRWE 4 Ak 5. @E
4 fige 5 aTLLE L, TR e FRT R PR HETCT R G R BUZAE Y /T 0.03, Ui B R Gufsoe 1 vl LA A
LT EE K o
8. =t

FFEF) 2030 F BA7 [E Py AE P R E  EALBRHEEE 2005 4E R % 60%~65% 10 B ARZI R, R4 24080 7
e SR S A 1 s DURTRT B 48 s R RS R st TR S B A 50, AR SO Tl e R P BN 1 B K
I B B b PR AR B % AT 5 04T o

A HE AR, ke AR, REBITRBIETTSHE, WL R, e mEaimK
IO FIG ST 2 Fl, IS SRR s 5. DU SR 45 S 4 bR, DLH RTING 5 K R 20
VKT BT RS 2 %5 ST e s e 34, el a5 RO B 5t SR RIS SORTE DU St sl L,
F i 2030 4FE 2005 AR E T B 60%~65%11 H bR, 75U 50105 ah Finss 5 i ics < & e
MR . G [ S50 U S A T 8 1 S U, A ST L1 SRR 2 R ST S A AT s S
ERSE T AN 6.

9. BEFERHEHXIEE B4R

BRI AT 0] 1 48 i PR R U HE TS A RS SR B R 45 B, X ELIIG a5 R, 3 B Re VRl #6
A CO, HEBEXS LL LA 104 B 11, % 7. BERAHL, SR HIE = T eIRIEFER CO, HEBU 2021 4R/
FFFIAIS T IS S REIR T FEAT CO, HER, 31 2029 4, VAT g 44 1 BGREJR T AE . CO, HEUE 20300 11,321.1
JIMARARE . 7621.34 J5Hl ce, of EEILAE 511 12,661.5 JTMEFRIE.8500.76 J3 0l ce 73 7] T F# 1 10.59%-10.35%.

TR DR, R BR B E AR PR R, T REIRHE ) B IR, BE A SRR M AR D,
AN B RAGER AT AR oy Z TR 0HE, b IEER . AR LRE AR, PRRATE R M. Hil T
SU IR B E LRSS RERCHEZ S N, B, SO SS, BEFERT CO, HEK
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Figure 10. Comparison of commercial and civilian energy consumption

B 10. R AR A REREFREI LS

Table 4. Sensitivity test for 2009
3 4.2009 FRYEERLE

LN Al IREEAY LR M R T FI B A K %
HIHARE 0.0221 0.0127 0.0000
[N EEEER 0.0055 0.0173 0.0608
7R I 0.0095 0.0008 0.0231
T B HEVEH FE B 0.0147 0.0034 0.0161
R CO s = 0.0041 0.0174 0.0257
Table 5. Sensitivity test for 2013
F5.2013 EREERE
LN Al BRI R T F B B K
AR 0.0063 0.0079 0.0000
[N EEEER 0.0444 0.0100 0.0002
7R P 0.0217 0.0294 0.0002
TR R R VRV AR & 0.0195 0.0163 0.0003
I CO, HE 0.0232 0.0083 0.0013

Table 6. The parameters of carbon emission control parameters in different conditions of Henan province

#* 6. TRIERAEERHINAG TS HEE

75 S HAr T TRL G R
1 JERAHEE LR {¢. Kwh 6200 5000
2 FHEERE A DK R Kwh/ A BE K, @i K IR, B
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Figure 11. Comparison of CO, emissions from commercial and civilian

E 1. MAMRA CO, HEMEX L 7

Table 7. Summary of simulation results for energy and CO, emissions from strong consumption scenarios

7. BYRBERHRABEERERL CO, AINBMAESRLER

SRZI R 5t SRR
Time (Year)
BERTH AECTWERRIA) CO, HFCE (T ce) REVRTH FER (TT AR CO, HFCE(FT M)
2005 3378.26 3959.61 3378.26 3959.61
2007 3992.61 4208.39 3998.71 4212.39
2009 5090.4 4898.39 5109.08 4910.65
2011 7004.15 6054.38 7053.1 6086.5
2013 7506.54 5854.62 7573.15 5898.32
2015 8663.26 6445.77 8762.14 6510.63
2017 9435.03 6813.15 9656.68 6958.57
2019 9961.78 7038.72 10,224.2 7210.9
2021 10,407.9 7234.03 10709 7431.59
2023 10,748.6 7385.88 11,200.8 7682.54
2025 11,032.5 7518.06 11,696.2 7953.49
2027 11,242.1 7611.26 12,194.3 8235.93
2029 11,321.1 7621.34 12,661.5 8500.76

AR R B AR B AR ECARMUMEE A —E BB, Bk, CO, HEBURFIE A, RN,
2P A S CO HEER TR, MM IS 2 CO, HiUR B 1 F HiAW, SZHLE KBk E )
2030 FERRHERRE H 2005 4T 4 60%~65%.

10. &t
I X 9T T 44 T PR S AR A 0 R R RS HE G AT 47 & S DA e R G40, I EHE F R 465

DOI: 10.12677/jlce.2018.73012 107 KB TF


https://doi.org/10.12677/jlce.2018.73012

TR M

J12 R A R RIS SO AT, IRl D LU S SR A0S 5, SR R B A
WAL R RN 3R, 15 2T 7 4 7o IS U R 45 e an T

REVRNIVE T SR ERE G, TRERERRAT 570 BEE 2B LTt U R PR R . ST it Rk 4k
INER RIS K3k, 7 R AR W 75 SRR RGN (0 REVEH 2% 7 5K 5 RE U
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WG L3 g e, i rg e - H SEOUBRHEBCR IR B, AEELF S 5 2 E AL 5 i
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RATI, A SCHR PR il

SLZTTREARBR SCAL , SRt 4= B YT REAR AT B0 o I Sty RekHE & RAT 3 WA R RAT 4173,
T JeeAd: AR 235 BEAR R 2 IUE A% AT 3 55 2 T3 (T R A REARBR B A » 5 S A 7 AR A (K R R AN 5 725
BRI B, $EmnE 9 IR R R, (B ek (Rl 2ok, JT bl e S iR 3
S BEH B A AL S SOHR B AT B AT AR TS T A IREFENTARR, BRI AT, bk
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