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Abstract

On the carbon peaking and carbon neutrality goals, carbon balance zoning is an important basis
for urban ecological civilization construction. At present, the calculation method of regional car-
bon balance and the research on carbon balance zoning have become increasingly perfect. As a
demonstration area of ecological civilization construction, there are few reports on the research of
carbon balance zoning in Guizhou Province. Therefore, we take Guiyang City as the research ob-
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ject, calculate the spatial characteristics of carbon balance in 2015 and 2020, and study the carbon
balance zoning characteristics. The results show that the regional differences of carbon emission
and carbon sink characteristics are significantly different among all the districts and counties of
Guiyang. The municipal district is a carbon intensity control area, which has a high economic con-
tribution coefficient of carbon emission, but a low ecological contribution coefficient of carbon sink.
Qingzhen County and Xifeng County belong to the carbon budget balance area, because the economic
contribution coefficient of carbon emission and the ecological contribution coefficient of carbon sink
are relatively high. Xiuwen County belongs to carbon sink functional area, which has a low carbon
emission economic contribution coefficient, but a high carbon sink ecological contribution coeffi-
cient. Kaiyang County is a low-carbon optimization area, and the carbon emission economic contri-
bution coefficient and the carbon sink ecological contribution coefficient are relatively low. Guiyang
carbon balance zoning can provide scientific basis for Guiyang’s future economic and ecological de-
velopment planning.

Keywords

Carbon Balance Zoning, Carbon Emission, Carbon Sink, Guiyang City

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

ANEEFN B IR TR A GBI R R 51K T — RAV AR, 7 H g BN A 2 TR K e,
T RO AERARAY, FRIESEH TR 2035 ESEIL “hRIAUE” , TE 2060 AFSCEL “RrARAN” AR SO R R
R o BT TRAE — B XS A, BRSSPSR B AR, BB R[], ek, EAAMEE
B4 DX dlBi P TREAE R T ORI TS, X P o O R B R S A I B AU R, X
S R BT PO AZ S T T BB e T R R PR . N R, RE R R R A5 KBRS R 2R
BB bRHE, BHb, JKAR . AR A ORI E SR M, AN [ R SR B BT A (AR R AN R [2]
i, AR, BEHORKR EERIC RS, BA EBUFE AR E 12 5122 (The United Nations Inter-
governmental Panel on Climate Change, IPCC) AN [F] - bR F 2R A A 2 T AR GBIl & 23], Tk
A A B R R R SRR MG 0 . BRI AR A B HE A B T, e O S AR N CIRE IR R REVR
THFEP T IPCC (1) CBRHFBUE R EEIRR ) FIgmbl e i meR . LRI 70, A= E5Y
AbFRAE T TH SRR [4]. ARMEE[S]. KB4 AE[6]. FBORE[7]. KEEER]. KT % Lk
TFERZ T AR X S RIS S e B, 3R s AN A RO DX P R AE . FEBCTBTRAE A 2 mt |, v %
BT T 0T 2 XI5y, HONITT AR R ER T 5 2 A LRI T R SR . R E[10]45 A 25 R % X 3t
i FH S5 R PR B BORCR AR A R . BRHEBOSCER @K B iU &2 /N AR BRI R D588, x b E &
B AT I A (RO B 4 X, WAL B FE R I X B B HEBOE R X ST ORI D) e
X VY RIHAEIX, RNEITHAEIX &SI AN E] o #0028 [1 )RR T X 3 = ) P RIS S kAT 5, ARIEAS
171 DX 3B~ T R U AR VB 22 35 DX K1) 40 R A2 B RR IX L I X R A X 3 AMRZE S ThREIX, IR
HHAR B R 7 2 i S5 [12] 8 42 55 DUk REOFI AR S 7K 3k R EEFa b, WA UFRIAEZS I A FE kAT
TP 73 X 4 H AT R 9 S © Churkina [13]0A 38 7 FRIBRAG A 82 24 2% &I 7 v & A ey 1) & > T
[, PR T Bl - BRID AR, BROPHETAZ SR o X BRI SR B, A E AT TR K e
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O E SRR . ORI, DT BH T2 I 7 R X B B O IR 2, R IR A SR PR AR AR T
SONE M NBRE BRSO R R E L —, B KRB I0E . 2T, A3 % H R
IR SAZ SR T, THEE ST MR T AR, AR P B0 35 A AR 25 5 T R o RO R - 23 5B T
NIRRTV X35, OBt FH T (R B R RS AR A 4

2. AR FF%
2.1 BREEITE

WP (B) RSB L, BLE 2 ANTTTH,  BRUR (BRSO E) MBI (B i A), iFE A 1.
BeHE i 3 BRI HE R e e m 7, WX 20 Hor, B W AN HRRIR= AL i mcHE G, AR
PEAHCHE T [14], RINEERHH ) CO, &M 0.9 Kg, M5 N KHEH CO,HL 3285 /77 No E, A REVR Bk
Hem B HEBCR:, B, FITHRECR A IPCC hicHE s A, WA 4 7R, C A7 GDP JEREFE, HUE N
2.66.

B ARG R, MM, S KRR, AN [ = R 28R ol B AN TR BRI &R
o WIS S, COATHRI ISR i fIBICREL, SO EHARI ISR i A . HA il R
KW . TR = % NI 7SR 46 H B R 8 e (G5 1) [5], ARAIH MBI, 2% AN [F -
Hi R SR AL T AR B >k B b E R B SR SR S H R G

B=E-A @
E=E +E, @
E, =P=%3285 3)
E, =C=*GDP 4
A=>" C*S, 5)
Table 1. Carbon sink coefficient of different land use type
1 NELHFI R BB R
A S Ci (tthm?)
Bt 1.16
it 3.55
i 0.021
KA 2.56
22. BREHSKX
EEC = 5/g (6)
E/ G
sEC= / E )
A/l E

B SF187 3 DX ARG R AE 36, AR H B P 1 o) 28 B AN AR ZS IR 5 THT A ik, a9 5% B T AR ) e
DX TR 22 5 AN A 25 (R 77 T 1 Sk FH B R U DURR A AR S A A5 DUBR A I M brfi &. Bi
Hije 5% vk % (Carbon Emission Economic Contribution Coefficient, EEC) T A5 25 (1) £ JE i & 4% [X.
R ZE PR [9], R IX RRHECE 5 4 X L] 5% IX I GDP & A A X ELBlRE, iR R
AR 6. B A TTHRZE (Carbon Sink Ecological Contribution Coefficient, SEC) & n4:—h X i Ik & 5
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2 P B A
R K

4= X LU 5 1% X SO 5 4 X BRI R [15] [16], SO TAZIX B IC RE TR K. i E AR AR 7.
2.3. HIRFKIR

ASCWF TR CETPAGETT R4 A 2 e BRI R R 2 5 08 P L (resde.cn) . Hirf 2020 4

(DTRHGETHE ) R4 H HALRK GDP RERE, SATRFFEUE—2, 2020 S/ A7 GDP BEFEHI 44 REURTH

EEERLL GDP 138, ZJ5iEM T4 2016 4E 51475k GDP BEFE/a iS4 RS (STRHSTHES) FA—
.

3. HiRGER

Rt EIRTHSIE, 2RISR SR T A X B AP AR, SRS B IR BRHEGR
B WISRIE . WA B D mR R AN BRI E A TR 6 TR bR, 4 RWEK 2 fos.

Table 2.The carbon balance index of Guiyang City
= 2. PR R E AR AR

i KX TR {3 sS ﬁﬁdﬁ?ﬁz}ﬁ ﬁﬁ?[‘a‘%&% %ﬁﬁﬁl%ﬁ ﬁﬁ@ﬁzi
(1Y) (1Y) (hm°) (hm°) FrokE  STiEE
mHEX 4377.2 45.3 184.54 1.91 1.43 0.48
TEAET 972.38 31.79 65 2 0.79 1.52
2015 4E SR 570.71 19.66 55.62 1.92 0.79 1.60
FFRHE 1430.54 46.32 70.71 2.29 0.39 1.50
B R 385.4 23.8 36 222 1.10 2.86
X 2748.66 44.79 116.17 1.89 1.34 0.45
THE T 813.08 29.71 54 2 0.37 1.01
2020 4E BlER 471.91 19.99 46.09 1.95 0.35 1.17
FEBHE 1088.58 47.61 53.8 2.35 0.28 1.46
E3E€= 453.2 24.6 42.3 2.3 0.44 1.50

3.1. SAPAThRRHEBFIE

SRR T B HE RS FAE 2015 £E A1 2020 4E4) 514 7736.23 A1 5575.43 /3 t, AH%E 2015 4, 2020 4EfkHE
JREIEDIE 27.9%. SRS X ERHBUR BT FEX R, FHEAEET R, BEEAE SRR
BED . BBESCES, SXERHTEY RMAFRER TR, Hd, FREERINTREX, RHTK
Wik 37.2%, HUCHIFIAE, BRHECRRD Hy 23.9%, EEETTRUE & BB B 16~17%, 1550
B HECEIE N 17.6% (K 1(a)). I HASANXIRN O I3 B E ARk, 5 25 R DR N e IR B HE B Bk
HECE RN BT S B0 o 5% B T RRHE R E E 2015 4R 2020 44358 71.6 A1 44.1 t/hm?, BiHERGE BE I
BB B 1(b) AT LA H SR BH A% X BRI P S RREAE , RN TR X ok, P34 150.35 tthm?;
VONTFIAEL , JE M ARG, SEH 62.25, 59.5 tthm? A1 50.9 tthm?; & Ed%/N, 2 39.15 t/hm?. 2020
5 2015 ERRHEBGREEMIEL, TREX BRHERGRE F AR EROR, A 68.37 thm?; JFBHERNEHE TR,
39108 16,91, 11 thm?;, B SCE N 6.3 thm?, 1B BT WAL . BRHEGRE SBHERCT Bk
BeA—5, EHENE B ERHTEAS AR AL, B B AR A ENAS [R] F Ji D8] 2 15 T AR T AR AR
BRI AN, XA U .
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Figure 1. The carbon emission characteristic of Guiyang City
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Figure 2. The carbon sink characteristic of Guiyang City
2. RPATHRCCHFE

SRR T BRI B R AE 2015 4EF1 2020 4E53 5 N 166.87 A1 166.7 /5 t, FH%: 2015 4, 2020 ERICARALEE
No BB X BRI IR B AT RE X R, P340 47.0 F1 45.04 75t BB SRR, TR
308 fi124.2 Jit; BIEEE/D, 1119.8 /it (K 2(a)). 2020 415 2015 sERIC R ELECR I, SHRHTT & X &
WAL RN, Horp ik ORISR, 200008 1.1%F 6.5%; JFRH. 1B SCREH 3
BN, $EinEs5N 2.8%. 3.4%FM 1.7%. TFEX ARG AL, AR R A 2k
RUSE YD o IEEE TR K AR TEIAR I I oh,  Fe Al R SR8k o F PH B AR R R K A T AR S o,
iR TR o ASSCELBEHD RN SR AR D, ARHURT K AR TR . S E AR TR G 0, AR T
PR LT AN , 7K A R0 H b TR AR 030/ o 5 H T T 8 DX BBV 3 58 7 2015 41 2020 443 71l 1.91 F1 1.89 t/hm?,
BAI R EE B AR o 1) 2(0) T LAFE HE B¢ B 4% X EL BV 568 B 25 RV , SR A T 4 X BV 58 P F /N, X 1.9 t/hm?,
FON B BRI IR T 1.94 thm?;s M X BRI /D, (X 1.9 thm?, jE8H . FFHEAME R
BRICSREE T8 2 thm?, 2.32 tthm? A1 2.26 t/hm?. 2020 4F5 2015 EREICFREAIEL, BEEE . JFHEAME
SCEA/NMEEE A, EETRA R, WX TR RESCE L SIS IR — 5

3.3. SRPEH R E 5 XFHE

Kl 3 ot B T & X B 1 B HE S 2 B DUk RS AE S TTHRZ AL . B B T & X ELBRHE I ZR B Dk
RGN 0.28~1.62, XA 2 F B KK 3(a)). kX BHRE T TR oK, P8 1.53; BT EK
2, Pk 0.82; {HEEMTEEEEEREVN, PN 0.6; FHER/N, 12 0.3. 2020 45 2015 Fhrff
AT L R B, WX EE LA, HA 4 XEH IR, HEc B TREERK, HHETME
KRR, HHETHEES/D, KUY E, B, HETAEER 3 AP KE R
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X J5 o

PR &% X BRI A S TR VA 0.48~2.82, [X4skim) 2 K (K 3(b)). TidEX BRI A S TR
e/, X 0.5, RIATTEE X BcHE I R Tl & (B CE &R, P 2.3 HR 3 BEREVN, 415,
2020 5 2015 FHRICAB TR BRI, BRiTFEX A Lo, Hai 4 KB TR, HpEcET
BRFEREECR, N 1.05; JEBTAESRE XY, FFPHE T RREE TN,

AR 5% BH 117 25 X EL (R B HE U B 5T R 36 BB 25 TR SRR AIE, K 5% BE 1 Rl o A i S T A X
R SREE R I X . BRICIHAE X A SARBRIR AL X 4 28(F2 3)o BRI T- 48 [X M il 485 T k2R A BRI A A 765
DURRZEARAR XS B B (1 DX 3, A2 R TR AN B R, TR R T 8 T2 8 X . B 3 4 1) X i A
A TTER A S, (T2 T AES KRG @R, FEBRCES TR IR X 38, 745X R T X k.
BRIC ThBE X PR BRI 2 B DR B, (H i TR MRS R AN AL SR B e r, BRI AE S TR R e vy, 8L
HJE Tzt ARBRAR A X A BRI F DT R A AN BRI S A 75 TR 3 A X BRI X 3, P8 1%
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Figure 3. The carbon balance zoning characteristic of Guiyang City
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Table 3.The carbon balance zoning of Guiyang City
= 3 RMATEXE%RTEES XS

X & BRHEEZE B TTk BRI AL A= 2 ik =R BT 931X
X & {8 iR R FEE 47 ] X
THEAT i i BRYCST T IX
JSP<:2 i i BRYCSTfi IX
JFERE i H RRRAEAL X
BB H [ BRI ThREIX

4, &5ig

A AT N B AR, TR0 B T RSP 2 DXAFAE R FH BT A 43 [X 7 R B BE T % X kAT
WP oy X 5y, S Sr BHTT HE— 20 A B A A 8 R R AR (LR 21K 4 . A SR a0 N 4518

1) 5t BT & X EL S DX 22 K BRSO T 4 X e K, B SO D, SR TG SCE BTG 2020
R 2015 SRR AN 17.6%, HAR X BhedfEy) N ST & X B EcHIORE T X ROR, BE R
/N, 52015 FEARLG, AUESCEBRAPBGERE 2020 g0, HARX E TR,

2) BERH T X BRI X AR BN . BRI R IFRH B AR X Bk, BRI, TEEX A
BB & 2020 AELL 2015 ARG ATIG N, HARX BHCE% R SHHW & X Bl REER K,
WiFEX e/, 5 2015 4EAHLL, 2020 4F B EBICGEE N EFREE RO, HR 4 KEICEE LK.
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3) BRI A X EL T 0 AR AEAS R, AN [ A BT 20 X AR DA Bt B i DX 22 e A RO 28 5 A A 25
RIKESRAE T B2 T o STRHTT BT 70 KRR AR AR W], T X BRHET A 5F vk = vy, (E RSO 25 iR
FAAR, broR R X TSR AR R B BRI e B sk AR RS A S TR R A A R, R R
ST HTIX s AZ SCERHF I B or ik R AU, e A vk R e, Rl SIRE X s I B BBl
ZE3 TTIRAMIBRIS S A 25 TR R A AR B, BRI X

SERRTRMAEAT, AWFHA LT AL, 1) ASCREREERN S EA K, A R AT RS T 2
AT BV BAEREAT 700 2) BT X AR A 25 - A P S R SR s HE i, (R R Y SRR AN
ARt T A AEAS R ARV SR A, Bk i AN R R AR PR SR B B HE IR T M Z A BEA AT X 0. 8) T
X3 BH T XIS T LA AL, ST AIBRIC REOR I T CA T USR5 iSRRG DA AE — €
MIZE5R. 4) CAFENTRCL BN AN S, L2 BUNRIT, ABETOR AT LU — D5
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