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Abstract

The carbon emission caused by land use change can not be ignored. It is of great significance for
economic construction, energy conservation and environmental protection to study the carbon
emission characteristics of regional land use. This paper takes Dongying City in the Yellow River
Delta as the research area, calculates and analyzes the characteristics of carbon emission change
and regional carbon emission image factors of different land use types by obtaining the data of
land use types and energy consumption from 1990 to 2015. The results show that the overall car-
bon emission of Dongying City shows an increasing trend, from 886.97 x 103 tin 1990 to 43689.23
x 103 t in 2015, with a large increase. Construction land is the main carbon source, which has a
major impact on carbon emissions. Water area is the main carbon sink. With the rapid develop-
ment of urbanization and industrialization, the energy consumption gradually increases, thus in-
creasing the carbon emission. By 2015, the carbon emissions of major energy sources have reached
43507 x 103t, with an increase of 42782 x 103 t in 25 years. The GDP of the tertiary industry and
the per capita consumption level of residents have the greatest impact on energy consumption.
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1. 5|

M 20 A0 TFUR, RS GREOR R, BEE AR TSR, 28 ek, 5 = ralloR Rl
Mo RN AR ATERISEAR TR, EASR RSB, AR K, IR AW
A% FHRLFIE Z= AR BCR g, M 51 R SRR IR S — RAIM AL R . R R R fEd, ikl
S REVR AT AR BT 2B I HE O PR AR H R BsE A 1] [2] -

HAr, ENAMEE R e = 5T 7 b TR Z It . 1R LB5aH LMDI Al 53 fig
P R E BB R R 2R 2 A R, DO RS R R A AN 3]s EAREYIEH IPCC vk
PR E AT HIX 13 ANE 0 I RRIRBR AT I 7T, AR 2R B Bt s R 2 b o L sk,
A BA AR [4]: EEBRET, BEREET VAR BRI GHAH, WU)IEmAIES
REURIH P i, PRI N GDP A 25[5]; HANEERIH STIRPAT HEAY 43t Hh 2 — 7 b 72 52 1 & 44 Bk
Hel 2 ZE R 2R, MARAS 9D el s 1) R e it 5 = b ) BRI AR [6]; TEHBIX RUEE,  Bifti%eiz F e
B kaya 1545 FORUGHC S5 P 7 ARG L 2R 2 B i (8 B X i DR 22 2047 3R Bl 20 A, DR
RUBLRARFERRAR N £ R, IR R B BRHEBSGE Z&HIE7]; T M RAERIET IPAT i
TR X VT = A P DX B TR M) R 28 1) 58 B A, e RS R P A R e DR AR i3 20 2 sl HE A FH B
S2[8]o EESTILE SRR AR, BB MR BT U, 256 DX B SRe s, 0 b
TR IR BN R 38 I AT R 1t e, AT DO SEELE 5K “ 40K L7 1 H s Z 1 BURIR =

O = AN X AR RS AT KX, HRBIRSZE R K0 FAE B0 = AN IX 25 kK R 1
HEMMZ, HFRREHERH . 8 LRI SRR AR R AR .. RE T & =
FMMIX IR, AT RE P A IR EE AL, Rk, ASCULARETTAWIRIX, @R 1990
FEZE 2015 AF R B SRS AU ECHE A REVRVE AR R VB IR AN [R) R S BB HE TSR A R R S X
TRHEBGEI R R . G5 R RE AT R . R IRHEFIFR R A R K& L.
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2. MR SMRSG®
2.1. WEEIPR

REMAM T ILAREILEE, BAKEN=MAMX. RETEAENILS 36°55~38°10', K&
118°07'~119°10's % T JRRR IR T ARl P2 XA Mg, A 8 7n)  h) E VE RS [7) AR AL i) . #0%E 2016 4E )i,
REMTFEIX 25, BAM213.21 JiN. ARET &M IR RN, Tl DA R LA Sk Tl
HNFE.

2.2. HIEFFERBIEDEE

ASCAEFH A ZRE T 1990~2015 4 -1 FH AL Rl T I& I il 9, 1990~2015 4R RERTHARR R H T
(REGIHES) o BHRRERRRI Ty Bt M. Bib. K. RO 2 (e M a3t Bt
oy BE IS MBS . T il A AE) FORFI I . SRR . U MRk Rl 9%
1IN N TN 0 N A S K AN Y B R TN S /S

SC R AR PO T B R S DR 3R TA] B 9C RoK ) SPSS13.0 BRAFREAT AR 70 Ar, AR AF A % -3t
A B HERSCR A 3 2 1 Y Excel #11F

2.3. BREGTE %
A [E) R FH 28 R HE U BN ], AT LA o B HE IBORN R) S B HE T

2.3.1. HEFEBHRGTE
BRI T A o B, AR, EHh, K. SRAFIFHL, TR R A RO, SR
HIERHIR R EOEAE S, A AR T

E=>e =2 T, x5 @)

. EAREREERANE: e RERAE LR B E il E: T RS LR AR, 6
R R R R HE R () R 8, HEBONIE, WUCA. K = 1. 2, 3. 4. 5, S HREAF £
H AR

S DR 5] L R R 2R T e R HOEAT I R 2 9T [9] [10] [11] [12], ASC@Eidxftl, 540t
T2 X B4 s T 2 12 = R FE 2R 20 R HE T R 5

(1) PHbrIBH RS RET LR R B R Wk, &KL, FHESRR
RN Tk MRESEY, ARPEIL 3RS, SRA 0.0497 kg/(m-a) [9].

(2) MRHBFIBRHRCR . ARE TR TIAUR, [ERkEe 758, WA EEERM. BOm. 2. B,
IR . AR 203G [LO] OB 70 B A7 T A R bR AR AR Y, >R FH—0.0581 kg/(m*-a).

(3) BEHLPIBRHEA R A BEHRAAIRE , RE T B S 2 PR AR R A R AR . 1 X 288 i H
RIRES, Hrpal R HE L 202 5, A& ILZRAE RIREOE A B R I X . Bt @ T-ail, ARAEARE
T 2 % S A i FH—0.0021 kg/(m?-a) [10]

(4) KIRAIBRHR R KRN CO,y — MR . R E T BRI A4 B HE /KT iE 30
%, WTEZ, KEEFE. KSR SR #0111 BL 53 [12] 19°F 5 {5-0.0253 kg/(mP-a).

(5) A FH M B AR R E o AR FH 2 48 A5 FH P R FH ) et 20— 1l ffe e i
ERERH . VDI ECH A B A A A . AR B ORI BRI W ) e R B AR ES SR 1) £ 402 -0.0005
kg/(m?-a) [11].

DOI: 10.12677/sd.2020.102028 228 CIESEE 905


https://doi.org/10.12677/sd.2020.102028

W, ket

2.3.2. [EEBRHRGTE

(B RHE T X i e P b, =5 B35 Fe NSRS 3 b B REYRTH AEAGE H = AL . @ F b, $Radtids
BHEEN L, IR 2 A AL . T RER SRR i . R, A
EiZt b, FEFBEIMAREFEMEG S, HREKERREIE, &R KRR CO, HEK.
Db 5 FH S B B HE A R AR S RE VR VE RE R TR, AT

Es:zEsk:ZEnk'gk'fk (2)

A ERRE WM E, EgRELRIENIINE, ExCRERBHEE, o &%
AN 28, AR B RETE R HE R B A 3R 2 2R s skt 2 45 s o HE i B
3. R o
3.1. TMFIATSTHT

I GIS HAR X 1990~2015 A 4<% 17 HHuF & BE AT A2 0 Hr, 18 AR E T AN R R FH 2R A 1)
A A, e Lo LUEH, RETHH SRR SN E, HUOE@ M. Ak, wHh A
R, AR TR 52N o 2015 4E#EHD AR 9 4198 km?, 5 - Hi S A 1Y) 55.69%; 1% F HLTE A A 1206

km?, 5 EHb SRR 16%; 7K. EEHBAN R A s 5 R BRI He ). AR A 901 km?. 592 km?.
589 km?, FIT i -l S AR 23 79 N 11.95%. 7.85%. 7.81%.

Table 1. Area of land use type in Dongying City from 1990 to 2015 (km?)
3 1. 1990~2015 4F 7R By 3 41t 71 A 6B FIFA (km?)

Bt it i ik A R
1990 3717 22 1227 732 970 993
1995 3379 20 1023 847 1173 1102
2000 3677 28 1207 765 829 990
2005 4285 46 599 774 624 1114
2010 4228 52 585 895 585 1194
2015 4198 52 592 901 589 1206
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Figure 1. Comparison of land use types of Dongying City from 1990 to 2015
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A 26 1 Bed, I 1990~2015 4F R F S AL AR BEI I AR AL A 26 . i 1 Al e, Bt
BUARBOR, Bk R IHOBES . BRI/ (1990~1995 HiIL 1 —EREEE D), Z JaiZdim,
2005 4F 5 #F AR ToP22. b, 1995 4E~2005 4B MR K, i 3379 km? 4% 4285 km?, 2005
SEPFHL IR R 1995 4EHEK T 78.86%.  f i FH R ZK IS THI R A 52 ISR 4G KB 34 o iR A ) i b T
BRI A, Sk 2B % . MRHLERTE 1990 2 2015 4E 1], R8RS, M 22 km? 1
INE 52 km?. LEAKE, (NP HHORI R b, PR, Rt K3, B AR AL T ka3,
EHI AN AR B R T AR A Wk, DL EBAE B, RE T ANRIFRFH R IERT, (&5 Kk ETT
X TR RRR T B, DR R I LA - 2R I IR G 3 e 5 5K

3.2. LHFIRRRHMELS R

FRAE 2% R 28R AR, AT B R R R e s i o AS [ = R P 28 28 f e e
(AR e 2 Fion. 1990~2015 4F (] 438 T B HE U S R R I K a3, KRBT 70 = A B
BB 1990~1995 4F, Bl 19 T IE, 1995 1 ARy 25 SR RIS, O 148.24
x 10°t. &5 —ANHBO® 1995~2010 4, ZHF 1AL T BRHEBOR G SO KB B, B HERCE A 1995 SRR
148.24 x 10° t #4-K 3| 2010 4E ) 18900.68 x 10° t. 5 ="M BLE 2010~2015 4E, IX TLAEf I a) B AR HERCE:
SPCHEIE K X R R, AT R, AT REIR I SR BT, ST IR
B RIZUE .

Table 2. Carbon emission of land use in 1990 to 2015 (x10°t)
7= 2.1990~2015 £+ o F AR HE 2 (x10% 1)

HEHh R i 7Kk AT F WA B TR 3
1990 18473  -128 258 -1852 ~0.49 725.11 886.97 00084  -22.38
1995  167.94  -1.16 215 2143 0,59 5.63 148.24 17357 2474
2000 18275  -163 253 -19.35 041 4455.24 461407 463799  -2351
2005 21296  -2.67 126 1958 031 1066421 1085335  10.877.17  -2351
2010 21013 -302  -123  -22.64 -0.29 1871773 18,900.68  18927.86  —26.89
2015 20864  -302  -124 2280 -0.29 43507.94 4368923 4371658  -27.35
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Figure 2. Carbon emissions changes of land use in Dongying City from 1990 to 2015
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Figure 3. Changes of carbon sources and carbon sinks in 1990 to 2015
3.1990~2015 iR 1L

MR 2 RN AR IR A I HEBUE 141 3, BT DATE BB HE s B AN BRI 1R DT iR o

FERIRAA T, T L B R KBRS I AR S i s B R & — 8, XUl %
FHHAE 9 BEE, 2R E TR Ok D> R 228 S R B AE . 1990~1995 47 15 FH b e H e ik
ARYEREAE 725.1 x 10° t, 1995~2010 4 EARXI LRI K, 2010~2015 4 15 FH Hh s Hl e S B 4 K i
e, M 18717.73 x 10%t, F| 2015 4Eff] 43507.94 x 10°t, S BRI =M B A — 2. 2
TR HETSCER R B, [ 5 HE 5 A SRIBUSRE SR ) g 152 FH 1 ) B HE A

TEWAL AR R, 5 At X F 70 AR R S 2 LRI AS R 2 [13] [14] [15], AxHl X 3 2R
TR KSR, WHARE TR EE S EE. WA — X R T KSR RN, — 7 mRAe]
B TC TS G KB AT R, k> Tl 7K B A3 is K HERG 55— T, X 5 G K B 473
HEE, REKHRIEEE. WA EE, ICEZEMKMES, Sk, T, KRR B4
—H, f£20114, EEXHE (ERHEAY “+ =507 SR 4RSS AT S,

HRET 1990~2015 F X EEFHFRHENET L

A B FH b P B TSR R FH (IR e HE S B T BR00 5 b BV FE HE S ik A Q3R 2 15 F b ) e T
&, DA 2 25T & Re U v #E A BcHR BRI AR AR o 1A BT X6 2 12 R b 0 PR A AT 7= b 5 4
AR BR U 15 2 H

BRI B Ak, BRI VIR B eI, BRI, MR, TR RRR
o B4 Bor, JRIERRHERCE/E 1990~2010 4 —H 2GS, F] 2010~2015 F A4 2 FREEE, T
P 22 . TR IR A - R &Pk . Ik hn Tim R0 N THAT A 807 i . 1990 4F
M EZFNIF R R, TR, AR Z A T NS 0 Tl A = AR g, &8> . AR
FHLGE R AN DB, JRMEAE S5 00, 2005~2010 4E i 19Kt A0 3 9% . Jm B L B0 REAC B i A
XTI VE T REYR, SR FH ERD o R CE BUE R, AR AR A A N R B B HE TG A AL
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Figure 4. Changes in carbon emissions of major energy sources in 1990 to 2015
[ 4. 1990~2015 F X ERERBHIMEE L

JE MBS R — BORSEIN A, SO ) U S BT ATV A Pl R
i B RIS B B A L] S T AR RSN, AR HE ORI . SRR HE R A 3
AR SCR AR AR AL, (B A AR /N o St b BN ik, AT R A0 < 0 S
RENHL o A E TH SR A2 1 T 1 1223t DX i 7R A 2593 14 K% JHL oS SRl 0 VR AR A2 4 0 FR) o i e FS A 2000
LR — BB PSR A . VUMAH MR EEE AR g R ALV S,
YIARE TZRNARIR I ECRE (R k) Resb GRS 30K o OBRH IRHE A 1 A2 b R 35t 2 A0 i e (122 1
s AR EZ TR K. BuPRRIEE. 2005 FELOR,  AATTR LT (0 7 SRZ
(7] I T B S e it 5t K RS S 7 B IS, DRI TR O Vi B At B - R 2 ik o B Bk
HRRCERAEAR /N, FFSE TR I B T AT AR f (ERRE . WU DR 3805 o B I IR R
BT T HARIZHGE ey F8 70 R ik 10 77 T 9 A A e AR

WAL R HEBCR RN . BEE AL DAL R R, A i AR A AR R R R AR
i REAIE K. RIVRF BRI 2000 4F— ERFFRE P K MR T URHFBEEZ AN K. ) T
APV FACTERE RERHAERS, AR BB SR8 o BRI VE R A o IR A2 24 TR
Il T e BB I RE BRI BEAE REVRATS WAL, i RS TR /RGN, I TSR R A Rk
RN RS EEL N TR . HMaRH R 2R

ZRE I S REIR B ICR,  RERUS BRHEBCREREE 03 3 N 2 _ETHESS . 1990 4 3 B REIRARHE UL
B 725 x 10° t, BEAIR AR DAL IR SRR R, BEVRTH FERZ MG N, A SRR HEScR 1, 3
2015 4F 3= EREURRIHCRA 3 43,507 x 10° to IR UG, AKFFIARCRBIPAEE I ™R, PG
EETRE AR . A\ 2010 4R, TR, MERSFIAEREE . WAl E RN MR IR AL R b (R
TR AT il SR S A T R R REVRAR 2 A

REWENIARLERECRFX 2 —, TIACERANIEE, 25k R, 2R,
LUFIIRIRAL DT Z) AR, N REEHIE 2, Wi AT S NSRS F R R P B 2 . %07
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R R REIR A BB E 2, SEREIRBRHF ORI . IXAE— SRR L L R R T 5 AR
fERERES, NAEF TGRS, WA BORKIE . AR RR BN A RIS
THEEUE, QRSEITROKFARE. AEE. ATRAVKAEHTRETR .

3.3. 3t R ERHM R MR R o

RT N AR E TR R HE G R 2, A SCREE T 1990~2015 FREJERHEBUS & & liEr= s
R A7 Bl 5 AP Bl . TP Bl SB=rA A7 B E) . AEE . JER AN
KL T E R EF AR bR, 78 SPSS 13.0 #HATAH < i (< 3).

Table 3. Influencing factors to carbon emission of land use

=3 TMF AmHR I E R

e ke T e BT BRI

RE VR B HE

AT AR B 0.93 ()
R Y ) 0.95 () 0.99 (7
e G e S| 0.90 (™) 1.00 () 0.98 (™)

Tl A= Bl 0.90 (™) 0.99 (™) 0.98 (™) 1.00 (M)
== Bl 0.97 (M) 0.98 (™) 0.98 (™) 0.95 () 0.96 ()

AH 0.86 (™) 0.92 (7 0.93 (M) 0.93 (M) 0.93 () 0.86 ()
JE R 5K 0.97 (7) 0.99 (™) 0.99 (7 0.97 (7) 0.97 (7) 0.99 () 0.92 ()
o A SR TR 0.94 (%) 097 (") 0.96 (") 0.96 (") 0.96 (") 095 (") 0.96 (") 097 (")
**(FK 0.01 /KF T WEHK.

ARSCHEIE AR AT B, i A i B S BRI O AR L B 2 IR AN OG, e s — kA
SSYI=INIY DR 126 SV ST = 1 I DR I4E ST SY =K1V N /e ) & o i (B A E L = e ST ST =R DL B P
REVR RV FEML 2, 40070 S B Re U HE R G n . =72 P BB S BRI BCR A R R,
0.97, X5IATEF NV TAVA T SIH -5 RElR iR AN E S K I DU R . 1992 £F 6 H ik
G RTINS = rg o e, LS airy, < B578h77, IREsT kg 1992 £ 12 A%
BB AT R X, Bk TR, BUE R S50 =l (HEEH 257 K, 25 =71t GDP
HEEE AR T2 — B8 7k, BURAE T IRAE FRBR T L . W R, fEORIEZ 5 R R
I B e 14 [5) IR 9 B HE TR

JE RIS B KT 5 REURBRHFI A OC BE SB35 — A2, Ty 0.97, SH =i BB L —#f. X
PRBL T ATE T J R K P AR I e e, B IR IR R A2 AT S5 P AREIR il
JEM AR REDR, P R M S B R S5 AR (R BT AR T REUR[16]. R AR [7I0 L AR B 22 T X A B HE
TR R BEAT 708, DONRESRH MG e dt i HS B I E 3 A 3R, GDP M HEBIN S K BAT (Rt fE A, A H
S DR ZO L DTk L 00 BRI TR BT A AN VR B U 32 ZE M R 3R [17] - EA
SCREFEH, NS REIRRRHE SR I AHOC RECH 0.86, I DR R IR O 2 5 m . HR AN
FURERSE0 COp HFHHK) IE [/ FIAIR T 455 7™ H RURE[18] o 38 I 0 BE VA A6 5 A -3 R S Y T AR R AR
A DA Jse J82 2 T 28 5 e 7K R T AL AR
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