43 B 1
2023 4 01 H

W OB

Scientia Geographica Sinica

Vol. 43 No. 1
Jan., 2023

SR, TRESCS, JE AR, 2. T R A [X SR R BB HE U AT [J]. MU EERL24,2023,43(1):119-129.[Jiang Lu, Ding Bowenpeng, Zhou Xuewei et al.
Household energy consumption and carbon emissions in Xining on Qinghai Plateau. Scientia Geographica Sinica,2023,43(1):119-129.] doi: 10.13249/j.cnki.sgs.

2023.01.013

S B A T X R AL BRI 5

3, THSOR, A6, H0 0, £ EE"

C 1. BTV R S R SRR R B 7B, T 70T 8100165 2. LM KA HhER R 2435,
Jb5T 1008755 3. A RZEFEMIE P, HIR 22/ 7300000

TRE DU oo SR 1 78 T I S0 R, T S E RV B 0 A6 N P R A, 4 S ey S T SR RE U 9 B
(N=500), RHIRZR M2 RIEE 77775, BE5 W K BEREFERR R 22 AV RHIE S XA R, A3 DU R4 ig: @ 15T
T 5 E N B RR IR B i 5 N3 BEAEBRHFBCF A 237008 10.57 kgee/d F1 6.1 kg/d, B J5F )5 v %% S ok 2 &
5% BE REAE S B HETR A 2 BRI @ 78 7 T AN K BE RERTH 2R HEE R S DL B X (HH). IR X (LL) AR
GRTE, TR B IX A AR R B X (HL) AR EX (LH) SRR IR, HA R 2B S s O FEEHOA.
M IR DL R SURHIE A8 P 302 NS 2K RE RE VST B B RO () S BT R R 2R 3R

AR b FEERE
HESHKE:F129.9  SCERBRIAAS: A
FBEREVRTH B2 X 4 L 7R A b 5¢ 205 3h ) T
3 TR REE RS AT ST B R . 2019 4F,
FBEREVRTH P TUER T A2 ER 1/4 RRYR Y 7 &Y
T 10 a R, E SRR REYRE P el B R RS BT,
2 et AR SR 13% A KEEREUR
WA T 2 AR A, T H R AUk
(CO IR EHEE: 2035 43 [ 5 BE AL AR AN
R A B S A B T B 2015 4 1S 0
111%™ it EFRA RS EBUT— B0 R ENE
DN REVEIE P AR —, FEBRIHE b 450 A
0, T [EIBUR K 22 BE R 2 A0 A S I B PO 5L
bR A, 3 IR R A e i R g
U B N 3R i S RV AR, W] AP LA™ o
AR, [ A Ah a3 R 50 T T 2K RE REFE L2k
FIFBOTE 78 32 B4 7R 5 RE REVEA B 44 AL fe
SOMA R R AT . (D SXRE REVEIH e i i SR,
FEA I R b, v S RE REAERFAEARE W R e b
725, AT X I NI Re s P e R s T
HL g B« RARSORIBAN A Tl AUV 9% o L RER
Wehe H3H: 2022-02-11; 54T H#: 2022-05-13

s ARV s TR s X R
&SRS 1000-0690(2023)01-0119-11

T PRI 900%™ s BEAN, BN S i R AR i B HE T
SIHIZE TR EXRE L, A
A IX AR T+ A AR RETEAR K,
[ A M SN IS A A R RERI B AT W 5 1) L 52
Mgt SRR S O S T S A P E A I
AR ARFALEAT TR - Jiang 56" (£ FIHOW M
WU A7 1 TR AR X X DR B X
R BEREIET %, RBLA T 5 208 R i 5 g REFERR
TR . @ KRR S RE REFE S BRHEUNI R K 2K
IR BE REVRIH PRFAIE 3 252 Ji BT 9K SRR
e, 2 E L. REREGTSER R M . Qin &
WAL R 5 MURAFBRHEBOK T IAE X R L,
BN 13 B IR A R ORI A B i At
A2 AT I AEAT O AE B3 T2 R AL aU T R R
TR EE B PR 2 AT e R PG ALt XN P S BE e

CO, A E m T AR, H5 AN -1
ARANIE ALK AT R, N GDP [ KA fE
VS A B AR ™ S AR, R R A
B 6 SX B RIS FERIHE IO T T O FELEBRIR

EETH: BERERRIEETIH (420011300 % Bl [Foundation: National Natural Science Foundation of China (42001130).]
FEF IS Z2(1989—), 2, TR, B0%, 1oL, EENFREIEHILS XS] FR K A 7L . E-mail: jianglu@bnu.edu.cn

JEWAER: L1557 . E-mail: spj@bnu.edu.cn


mailto:jianglu@bnu.edu.cn
mailto:spj@bnu.edu.cn

120 wooo®m R % 43 %
(9 Dk S84 PRI, AT 22 TR SR———
KRR R IR 1 BB SRR

Sobi b, SUBURTRSEORS A T, B 11 LR

R HE ) SR X sk P 2 b [ IR AR T T s
R HUAR (P 3 B A 3R 1, Tolh 31 2030 4F, i 10
fCNA T 70% B N DR 58 SR, kA s
% (AR VE BEAE, KT IREEHE I AR PR B 1k B A 1T R
M. BB FUIESE R IR F A SR AR 11 RE
T8 71298 15%~20%", A P 35 1% F sk
= 135, RS 5 RAE IR AT N 1A T RE T )
AR, W EBURS ORI T — &5 H B R B0
Tt H ROV (52 =, Xk LUK v R AR 5 BT
REFERFAE SAFALE 0], A BOR AL JE R (1 SEBR
S AN B, 38 ) 7R R IR S g R AR

RS RE R R, DAROUL I 25 Kty it B R k"

IR SR BE FH B 15 LA TV 43T, 20 R 51 e
REFEBNARHIE. ERF TR b, BB HRFEE
TN, ASEIT 2 5 B L 3 A 5 2 (B R AT ke
FEERIN R e AT RHFAE DA S A3 7 S AE A
BN B A R o S, AR AEAE XOREE B
FE2 73 (A 3 S, XS IR 3 A1 5K B Vi 3 0T BRI AV
P 2200 FRE" . R, S5 A IR AL X
2 [A) 56 3 M B8 B A AR 7 I B 5K R R I 2 )
IR

P8 7 T AR 9 HES) 1 P X 4 A ke
() E AN, ORI, PR IR 5 K T K
FRERTH 9%, PR AR T KB RRIRTH PR AN YA 1 55 e
B IR T A A Ak, BEIRAE TR T E
BRI 208 7 T NG Z Wi R 1) B LB A PR 2R
—J7 T, VE TR WA N B R X
2020 FEHEAENO HEE S NDH] 41%, H ST
A A58 TR 1%, SWE N 5 3R TR
JERM o F3—J7H, PE i8R0 3130 m,
A ZETEVA HARIE IR, B IAK™ . 4aT, bt
FEPUIR AR IIRN, 7T hiREE R E XK
VG X HE S BEVR 5w IR d, TR B AR
LU NI T A 2 A ) 4 S RE TR TR A O R
BT, Y285 ReIE 1, (R Rk REEIE T . BT, A
SCLATE T AT A AN B, 38 KR AT 5 E R IR
TP, SN T T T AL X S g R YR U
1iE, $E7 R AL X 5K RE REVRTH 2% 10 2 W) A
FA, SRR T 0 BRIR i B BRI e FR R
&L S

T A8 b AL T e e SR AR AL, PG AL s R,
B 22 B, TR T A B o f v e S K
MR, HRE K, 25, 248 PRk
3000 m L F. 2020 4F, FHiEEA R R H] S
BLUZ N A 35 506 J6, HEEVETH 9 S 2N 4 063.01
T3 tee®™e P T X PR 2 261 m, FPER
I 5.5°C, TSR 17~19°C, FR/KE 500 mm
Fedr, 7K 1364 mm. 2020 4F P57 T 4 A
AN 36 959 TG, T A T 3
FCUN o R4, P T T 25 A RE VR VS #E 28 982.94
Ji tee. PR 7 606.75 km'®, 4515 F§E 54
X\ 2 AR BIARIX S 3k X 36 X i dbIX S 18
WXL JRPEEL K [ i R E e B . 2020 TG T
R AENTRN 246.79 73N, N B 324 N /km'’,
A N ORI, WA TN 194.06 75
Ao HE AN 78.63%,

1.2 HIERIE

RSN VG 7 T 5K E R R o A AT R
B, FEXT PG T T SR AE R BB HE B0 8] 4 S AR AE
1720 . FREEREFEEIE EEOR H 2021 4F 7—8 H ]
DA i) 25 8 2 AR FE U5 IR 11 77 2N Fe 1 St R s,
WGBS T 5 X 2 B, #4083 B X
By B X BENUAES, B EX B RE L, il
F X BN 3 BRI B L), 2 JE e &
X B AT AT AL X R A I BE A LAY, SRR E
IR CO T, BIE 95% MBS X AN, FEA%L
P AR 2 AR P fi K AR 22 FE42.83%, 13 22 Al 25230
FilE5% ", B2, SEBRATI 509 4 1014, [RICA &L
IH 45 500 171, AREN 99%.

eziz“/@ (0

K, Z2=1.96(95% MEF XD, p=0.5, 0 AFEA
W2, n AITENAREARLL, o N

WA A EEREZ U & KEEAERNA F
W PES SZEE TR WO AR
JEREVRTH DB LA o A ST S RE REVRIH 9 oK UE 3
BRI B4 X P HL g IR B 4 S R R B
DA% HE B AL 2% BRI 9, 2 BN 5 R R e B
FLREAE(E RIS H. ASCIESRIUY 500 4 KK BE IR 4



134 FEBAG: T R PG TR X K B RE AR ELRR HE T 7L 121

RAEAEREAT 1 ATk, Forb, A8 FE ) B R
NPT IATEX K2 E-WGS84 ALbr & it T M AT L
H P (i S GS[2019]1822), ia ] ArcMap 10.2
PEREATHIE, SRR S B 1 Fros O D%
MEEDTD.
1.3 FEARHE

MAS NFFIE KT, T teliloh 54:46, %2 1i#EF
B N 42.7 %, Hodb, 46~60 % I B2 VT TR
%, i 30.2%; M\ Vi At LB RHERET 24T,
ENV A B A (67.8%), i CRED KL B
N HIE 62.0%, HAd, REARR CRL) ALULE
b EEN 40.0%, FEEAESUANTE 10 JIobl R &
%, 15 58.9%. SV T TGN I A o B
SRR, bRV 2 BB REE LA, ARHE SR A
IZR RN 53 2 L S5t 22 N VRFIE S “ i £
PEEEA— O, B B — e AR M.

2 BFF T

2.1 FEERSIRTHFERRHEBUE B
VARFREA ) R BE W FEREIR A BN ), R

SR BEAEE  BFFURIX IPCC i % RIS S A
FIZ ST A S REFEBRHES, 2~ T

44
c,=ZE,.><1v,.><c,.><0,.><E (2

K, Cp FoR B I REIR W FERHE U, E, RoRE i
FRARIRAOTHFERE, N, o5 i FhRR IR 1015 K AV,
C, FRH i FRRIRI & e, O, FRonEh i FheeiR
AL, § FRARHL . RERR B EE RIS

T R AR DG U 46 BEAE S BRSNS, SR )
BHEA T 0.8922 tCO,/(kW-h) (2019 4F & i HE
T A ] X35 H o 35 7 28 T3 IR 1 7 LB X3
IO TR 2R RN JET 55 4% 1 e RE R HE R
B, RIS B B RHE R ECRYE T Shan
G PRORBRHER R AL R IRAL R E. Ek
R HADTRH S EOR IR T b E 5 R St 7t
e BT R PH BB BE IR M5 F AR B A7 A A
TR BRI, A4 A5 FH DAOK BE B A A BRIR 1 oK 38 55 K
FB & BIRRHERC NE  BE 7E i B AR SR T R
V25 R F I 5073 B RHE TSR 96 &2 8%, ane 1
* 2 .

3]

UNEE:: 10N 05 iR
[ ]0~2000 o RAA
[ 12001~4000 100 ke
[ 4001~6000 — BRFE
[ 6001~8000

NS R 2020 75710 N %36 B 58, SR E 2% 30k [25], FHE
1 2021 75711 KEEREFEH EFE A 0] AR

Fig.1 Distribution of sample point of household energy consumption in Xining City in 2021
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Table 1 The method of household energy consumption and direct carbon emission by equipment
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Table 2 Carbon emission coefficient of household energy consumption by energy category
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Table 3 Household energy consumption by equipment in Xining
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Fig.2 Spatial distribution of household carbon emissions in Xining City in 2021
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Fig.3 LISA cluster of household carbon emissions in Xining in 2021
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Household energy consumption and carbon emissions
in Xining on Qinghai Plateau

Jiang Lu'’, Ding Bowenpeng®, Zhou Xuewei', Hu Xiaokang’, Shi Peijun'’

(1. Academy of Plateau Science and Sustainability, Qinghai Normal University, Xining 810016, Qinghai, China; 2. Faculty of
Geographical Science, Beijing Normal University, Beijing 100875, China; 3. College of Earth and Environmental
Sciences, Lanzhou University, Lanzhou 730000, Gansu, China)

Abstract: Chinese cities need to advance sustainable energy consumption and ensure carbon emission peak
and carbon neutrality. The research topic of this paper is the relationship between urban growth in a Chinese
plateau city and the factors driving households to consume different kinds of household energy and their car-
bon emissions. We select Xining, a plateau city in Qinghai, as the research object, conduct household energy
consumption questionnaire household surveys, establish a plateau city household energy consumption database
(N=500), and use spatial data analysis methods to analyze household energy consumption and carbon emis-
sions. We found that: 1) The per capita energy consumption and per capita carbon emissions of households in
Xining, a plateau city, are 10.57 kgce/d and 6.11 kg/d, respectively, heating, kitchen equipment, and water
heater equipment are the main sources. What is more, the per capita energy consumption of Xining is 18 times
that of Guangzhou (0.58 kgce/d), a global super city economy. However, the proportion of energy consump-
tion of large household appliances in Xining is lower than that in Guangzhou, because Guangzhou households
pay more attention to energy efficiency when purchasing household appliances and are more willing to buy en-
ergy-efficient products; 2) The carbon emission per capita household energy consumption in Xining City gen-
erally shows a relative concentration of high-value areas (HH) and low-value areas (LL), and there are also
high and low-value areas in some areas. high and low-value areas (HL) and low- and high-value areas (LH) ag-
glomeration phenomenon and its spatial law present obvious heterogeneity; 3) Factors such as household in-
come, geographical environment, and building characteristics are the formation of spatial heterogeneity of per
capita household energy consumption carbon emissions. We observe the diversity of energy transition by com-
paring the patterns of carbon emission from household energy consumption within the city. Then, a compre-

hensive picture of the diversity underlying the energy transition applied across cases can be distilled.

Key words: carbon emission; household energy consumption; spatial heterogeneity; high altitude city; com-

munity scale
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