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Abstract: Developing urbanization aggravates the consumption of energy and the imbalance between energy supply and
demand, creating a feedback that restricts continued development. Urban agglomeration is an important form of urbanization
in China. Facilitating the synergistic effects within urban agglomeration to alleviate the gap between energy supply and

demand is of great significance to realizing regional sustainable development. By using the urban agglomeration of Beijing-
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Tianjin-Hebei ( Jing-Jin-Ji) as a case study, energy supply and demand for 2001—2015 were calculated systematically at
the city level, and three types of energy supply and demand characteristics were identified by ward clustering method. The
spatial and temporal differences of energy supply and demand in each type were then analyzed. And the relationship between
supply and demand represented by the ratio was compared. The multi—index comprehensive analysis method was used to
further explore the relationship between energy supply and demand and urbanization. The results are described as follows.
(1) The energy supply and demand in different cities of the urban agglomeration had clear spatial and temporal variations.
From the view of characteristics of energy supply, the average energy supply of high production cities ( such as Tianjin) has
transitioned from a rising to stationary trend, while the energy supply in low production cities ( such as Shijiazhuang) is
changing unstably, and the average supply differences of the two types of cities is 24, 976, 600 tons of standard coal.
However, high consumption cities such as Beijing and Tianjin have shown decreasing trends in recent years, while low
consumption cities ( such as Cangzhou) have been variable in recent years, but the average difference between the
consumption of the two types was 47, 524, 900 tons of standard coal. (2) Based on the ratio of the energy supply and
demand, cities are all manifested as insufficient of energy supply, and there are clear differences between energy supply and
demand of cities. Among the cities, Tianjin has the strongest self—sufficiency capacity of energy, but its production is lower
than 40% of its own consumption, while Baoding, one of the cities with the weakest self—sufficiency, is almost entirely
dependent on external energy supply. (3) The relationship between the balance of urban energy supply and demand and the
level of urbanization is not consistent. To study the cities that are inconsistent with the modes of energy supply and demand
and urbanization, advanced and lagging modes were classified. For the cities of advanced modes, mainly including Beijing,
Cangzhou and Langfang cities, the urbanization level of these cities were relatively advanced. And it is analyzed that their
energy development and utilization is relatively intensive. For the cities of lagging modes, including Tangshan City, Handan
and Xingtai, were low in urbanization level. According to the analysis, these cities were in low efficiency of energy
development and utilization, and of relatively extensive development mode, which are the key points for improving the
energy efficiency of urban agglomeration. The purpose of this study is to provide a scientific basis for future urban
agglomeration energy planning. It is suggested that Beijing and other energy intensive cities promote the cities with extensive
and backward development such as Tangshan city, to improve the overall energy efficiency of the Jing-Jin-Ji Urban

Agglomeration.

Key Words: supply and demand gap; energy supply and demand relationship; city level scale; synergy effect

REVRIE NI LA A A7 R e B F SR TR, Je [l A ] R B A A7 M 2 i JRR A B B SN BT, 7R 2R 25
rp BRI VR oAt -2 - AR B AR S R G T B M oy, SRl Ty PR A 7 A 3 T sl Bl ok
U5, DG A T K, PR ST I 3 X R R A e BE AR M D T R VR LE T AL AR v ) R
LA, IEVEA 21 tad DIk, B oy A e e, S xR 0 5 >R ORI I, in B8 PR BE 7 A
Feiti R E | RRR LT O 8 H 85 0 TR E R VR 0 2 45 R T R R s s e — R
B SR IR

LT, ST A A e R 2 (R B A A SR X 2 AT i 3 BB 2 (] — DX 3Py 1 3 7 ) ) 3 1
HEIEWAG AR, AR 2T 4 TR kAR REC SRR T B EAM K S B R
SRR, AEARZ T U SO A A R 52 G . MIAE AU S — LT 5T, RUH S I s 1 O i
FLRIRTATRER FARTIRA AR R 22057 e iR AERE IR DT T, mCHESEI T 4% [ ) RE VR ALK, e e %5 Py
PRI T BT T AR < T < RS f ] 5 2017 48 11 A0y, st LR IR P ) R e 3
Wi —— /NP (4 Y 3l I e 23 IR A A DIME (K DG 2R A B T30 0 A FE T A 1 < Db
B — i, BT EO RUHSE A BE IR SO S 3 AR G R AT T3 IR,

http ; //www.ecologica.cn



12 3 T AF UHROR R IR LT S T AR Y 5 R RS 3

FEIBR b SR REPRAE TS ST AL FZRIT T LT 3 25T . — Rl A & X RE IR A2 0, i AL A 14
RGN XS BE R 7 R i Tk B T A KO A R T ko R TR R 44 A Elena Lasarte
Navamuel 5> BIFFE R W Tk I AR UL 755K Jing-Li Fan 5511 B 5 R WIS s AL o A A5 B 1 o
J BEREVRIA 224544, Jun Liu %7 F Kenta T SRR 73 B 7 Ml R AR R00 W1 A7 B T4 3 RE VR85 Quan N
A Zhou S A5 WIHWFFE T AT ALAIONE 1Y) DX AR 22 5, 5 SR WX AR SO A K P 1) DXCABR, 3 T Aol Jon el g 1
FIBRHERCSR E | X T A K B DX, 3 AR D D RE TR AR HE S IR BE . = RE IR L5 X AL 2
Shen L' BfF5E 4 H BE S R X0 30T P 52 ) T K, 300 9 e e B i Tl A % g . = R U S5 3 i A 1 L 1)
YEFH %, Shahbaz M 45" SR FIPME 43T Al Granger PRI AG 56 %t RE VRN 2% S 30T AL I G R AT T 174, IE A
T ENKRI BRI R,

T HLAE AR R R GRIT T REIR LTS A AR GRS : [ ZREE b 2ty > IS i AL o A oh i RE VR
R B AR BRI ST, 122 ) W5 PRI G S T A 5 BB IR 2 00 R R I, Sk 4120 S5 (R SR 41 SR e U A 1 5 3 1
DX 3 R AL A T 5, X4 U127 IR SR R VR L 35 498 J JR P 7 56 5 IXIRUBE b, A B L 8 e
T BETFBE ST, AL RE VR A I (Y RFFST i S A5 125 % 0 )11 4 e e U 0 (I 5 T A JR AP 5 i A L )
BRI b A8 B e B VR AT TR T, e 4517 IRl SRl e i B AL IO (B JR A 5 R T B o 3 7l e RUE A W 5
R, B H BT R 2R PR T, X R IR BN I DG TEW A2 , 41 Yan Zhang 55 (YR504 5t
3L 3 DX 2002—2007 AFAHR 1T AR BEREREAT T ANTH, S ECIESCBUMCTT AR A BRI R0 LS H T AR Y
SeAHLE WS ZORE IR T i R

ABIF S8 3 2 5 A A i T T A R R REIRLET I 23 22 SR AR AR, R 5 Z2 A8 AR ZE S T 2 i ) 3k
ALK REIT R IRTT, XA M T REIR 53T L R e sh A BA S5 5 3, 9T — 2D Wi fe 9 RE IR B L Ja
L W i 5 B AR A0 | I 3uk v 3 DI ) 010 ) 44, 2 T 2 DX SR B AL AL 75 7 i 1) i

1 HREEHR

SR TR RE AL BT RS EEE T AL Y 11 A WF T E L T g T R A A A, BF ST
XS R 13 AT, 2015 45, sty i AR RE VR Ak 7= Mo 5 e R BB VR AR 7= 1 1Y) 3.89% , RETRTH B L 20 5 3]
TAFEEEERN 11.07%, K, A7 4 EAER KBS R SR BE TR A 7= A e i 1 2% 0 i

2 HRFEESHEFRR

2.1 R
2.1.1  REIRBERRFEAR S LI A

REVR AL AT AR RE TR ALY 575K 0 H A, BRI i 45 BR R i A8 7™ f ALk 11 | R R 1Y 5 oK S A 45 g
VR FE P oRRT R AN BE R AR e 22 4 0 A R, BB VR AG (16 10, 15 75 SR 1 Se T B T AR A 7 I 2R Y g
PR AR U AT A BE VR AR PR AE I, 10 ST TR AR i AR 7 RE IR TR SR, T R AN RE R X Ik T A P oK
AN BEAh  FF5E AR B AT RS A AR TR T P L T IR AL & R T R A B T A AT A R
I A5 T S 2T RE T N B AR K B SO A M R A 7 B N 2 < RRIRHE TS 7 R RR IR Y 1L

At KR R B T, LD AR AR IR AR 7 5 AN O B A T DAE A o B BB IR G AR 4 ) TP R TR T R
(hnifei ) AR T 048 25 M vl BE VR A6 7= 7 2 i s B s J0 vk B RS, TR DU AT 93 78 2k T BLe Sk
VR SR L Ak AR b 2 T AR OGBS

(1) RBIEAE ™ S A A6 3R

RETR A PR AR b FE RE TR G0 A7 48 ) fi B, 35 — 72 B 300 PN 1% s IX. — YR R R A 7 A B R 0 5 BRUBE | D
LRI K R S A3 gk f i AR IRHVEROR A 7 i AR RE K PH AE &5 i A A — Ik

http ; //www.ecologica.cn



4 H

2
He

Eild 38 &

AEVEUIN T2 480 1M i — UK BB R AR 7

N T ERG M BEIR AL = B 0, RS R A3 [ A 1) S e D e e O B R A EA T IR 4%
W2 T R RE IR AR 7o, LR ™ ah i R i — BRI, BIVISURE 0 R AR K XU A A 7 i e S
IR SRR AN, I LRI A8 45 G RS s ik, R 22 R AN 1% , BFFEIA 0 R TR RE IR A
PRI T A I RREE

(2) BERH 2 i po Al

VR s — 2 I S0 NI DX A =il ] ARSI S A 0 TR A 905 91 2t 14 25 Fh BB R A B A, A 4 i
R B HGA il RAR S T AN LR AR EAVERRE 2R W B RE AR BH RE S5 ORI

FE T AL A 25 T A 3 T B 00 R R RE TR 2 A9 A T ARAS I, WIS R 45 s 9 T 3 GDP REFETfe
MAE GDP AEFSAERRIRTY S5 L X T DB AR 03, 38 1 FUABAR O3 1 Tl 25 & B IR 28 4k o Lu ST A

TRH e B
2.1.2  IRTTRAKEZE A TR PR A FR A B
WEFT X B B B A AR T A KA A, AR E R FR e B Bl 2R TR 0] | DX A [l H8 bR 52 i 22 53 AN 1

gy R RNZETE 4 AN D5 TS A DR RS TR B3R B KT TR R o AR gk 1
IR

®1 REEREHBEMBANKTIENERMER

Table 1 Evaluation index system of urbanization level of Jing-Jin-Ji region
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Table 3 Modes of urbanization level in Jing-Jin-Ji region
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Table 4 Interactions between energy supply and demand modes and urbanization modes in Jing-Jin-Ji region
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