Journal of Low Carbon Economy {&B{Z ¥, 2018, 7(3), 109-119 Hans X
Published Online August 2018 in Hans. http://www.hanspub.org/journal/jlce
https://doi.org/10.12677/jlce.2018.73013

An Assessment Model of Internal and
Interstate Energy Consumption of the
United States

Xuanlin Chen?, Kexin Zhu?, Tao Luo!, Fang Wang1.2*

1College of Science, Hunan Agricultural University, Changsha Hunan
2Agricultural Mathematical Model and Data Process Center, Hunan Agricultural University, Changsha Hunan

Email: ‘topwang619@163.com

Received: Jul. 11", 2018; accepted: Jul. 25", 2018; published: Aug. 2™, 2018

Abstract

Based on the official data of Energy Information Administration, firstly, we analyze the energy
consumption of four industries from 1960 to 2009 in California, Arizona, Texas, and New Mexico
from the perspective of static and dynamic, respectively. The result shows that energy consump-
tion structure trends of the four states are basically similar. Secondly, based on the features of the
states, an intra-state assessment model is proposed by using the correlation degree assessment
method and TOPSIS method, which is used to measure the energy use of the states from 1960 to
2009. Finally, we propose an interstate assessment model to adapt to the development trend of
the interstate alliance. Model test shows that it is necessary for the four states to sign an energy
agreement for the Intercontinental Union.
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Table 1. Explanations of second-level indexes

i=12,,17;j=1,2,--,50.
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g viinc 45 iR
1 X () REPRB S j AR R T AR BRIR AR R A
2 X0 RETCB T A BRI RS
3 X5 () CLPRB 5 R I A
4 Xa () CLTCB 5 AR I S A
5 X5 (j) PAPRB 5 A SR A e A
6 X6 (j) PATCB FITA A M7= G TE 5 j A IR S e
7 X7 () NGMPB FIREAES j =i
8 Xz (/) NGTCB RIRSAEH: j SR
9 Xo (j) TNSCB 57 AR — IR REIR A L
10 Xuo () TETPV 55 R NI REIRIH P A
11 X () TEGDS 55 j FEREVESCH A7 233 ST E P AR BV Y B A
12 X5 () GDPRV 7L IRSE TE AR A
13 Xi5 (j) NUETB 5 F RN B S
14 Xia () TEPRB WM R
15 Xis () TETCB R REIR S RE
16 Xi6 () PRECB* 55 j R NI R T A R VR 2 i
17 X7 () REURP® 55 j 410 R T AR REVRR I %

Tips: It is defined as the ratio of renewable energy total consumption to resident population (including Armed Forces) (PRECB = RETCB/TPOPP).
°It is defined as the ratio of renewable energy total consumption to total energy consumption (REURP = RETCB/TETCB). ¥E: 5 S 9] fAE gl
HWARSHAANOERERETW)M L., (PRECB = RETCB/TPOPP). ° ‘& #%5E Y AT FAE GEVE SE 0 & 5 M e 4E 2 LL(REURP =

RETCB/TETCB),
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Figure 1. Sankey diagram of energy diversion for California in the year 1960 (left) and 2009 (right)
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Figure 2. Sankey diagram of energy diversion for Arizona in the year 1960 (left) and 2009 (right)
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Figure 3. Sankey diagram of energy diversion for New Mexico in the year 1960 (left) and 2009 (right)
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Figure 4. Sankey diagram of energy diversion for Texas in the year 1960 (left) and 2009 (right)
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Figure 5. Changes in energy consumption (TETCB) and net interstate sales of electricity and associated losses (ELISB) from
the year 1960 to 2009. (a) and (d) are for California, Arizona, New Mexico, and Texas, respectively
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Figure 6. TOPSIS values of four states in the years 1960~2009. (a)~(d) denote California, Arizona, New Mexico, and Texas
by using individualized indexes, respectively
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Table 2. Selected most influential indexes for the four studied states
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State Selected most influential indexes
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TX TETPV PATCB CLTCB NGMPB TNSCB GDPRV TETCB

1) SEFInRARJE R UE, 60 FEAX TOPSIS EAHXT AR . 481, 1970 4EHBL LK, S ZEETR
K XA RN BUR 12 8T SEAIE T AR IR MR A o RIS, il AR RE R 9% b o5 4 32 B A, X AT R
HOH T AT AR RRURRIAL S, FET 1970~2009 FEFIRIZIES . —DMHBRIRIUE, HTBEHENE
KAJ:, TOPSIS {EAE 2000~2001 FE[HIFREE, X 50 2000 45 6 H K T 8 J5 35 1 55 K HL ) faplix
—HEAAMIA15],

2) WA ZABM 1960 4 TOPSIS {HAEH &, HM 1961 4EEA/E H I T BBk X A& F N 1960 445 M
FEEIR /D (21200 14 BTU), {HTE 1961 FHEFELEA N T 1960 FECEH KT 30 fif. [Ft, XFOATH
A RRIRVE ARG I T REIRSE R, FR(K T TOPSIS fH.

3) B SR PE B AT —ANFE X R E B 1 (1960~2000 £E) o 3% 22 B 41 453k 1% it IR FH 2R Fa e - AR 1
X — Y TOPSIS {EAIXHUK, X2 BT BRIR T & i FE MR T il ™= by 2 AR o . SR, i 23
10 4 TOPSIS YME I KIEHOK, 3258 T REVRTH P ab M i a8, B A] FAR AR R AE BEURTH 2 & h I L EIR
TRy

4) 20 ted 70 AR, B AN A TOPSIS [EHEL T R, X2 TR it BEyE #Eis . 48,
M 1978 SFFF4E, B IR IR BETRVHFE,  RRIRTH TS 1T B .

4.2. MERIEMIRRRER

PN P BRVR PPN AR B & AR FR bR, P T & PN BRVR A 77 AV FH AT A oP Al . {HE,
FFRATTAE A I BRI BR P B AN M 1 5 — NG — bR, AN IE & HEAT PPAl - 8 I 22 2 43 2R 48 AR v] LR I :
VYA A JUANSE R bR o BRI, FRATT3ZE B M 25 i b AT A s 1 DU A Fia A A S M B 8] ) A SEPPAR FE A
E PATCB, TNSCB, TETPV il TETCB.

S F R AR 02 VR4S 2 BRI T 1960 4E 2 2009 4EPUAN M FIREVEIC BB . v Tk —
AWEFEVUA PN Z 8] A A AN 22 e o AT DUAS A SE 48 4R 3E4T TOPSIS 7k tr, &5 Rl 7 o

ML 7 BTN R IR T P s i A AR L. #OREE T = A E, B 1960~1970. 1971~2001 F1
2002~2009. TEZE—FBL, H T REIR A AR A = i 2 R — IR BEJR A HE ) FE,  TOPSIS M {E#T
TR, 1970 4 4 H 22 H, @@L 2000 5 ANFAT R BETCAELRIR[16]. [FES, AMARR B IEE T
B[17]. PRk, 1971 UG, VUEBUF AR ENAE T A REYR I H 2, X453 1971~2001 4F 18] ER
TH PGS IEAELF e . 2001 ELUG, & EBUM IEAERE— 2 BB AR Y Be gk R s it . PRIk, 2002~2008 4
IR BOR IR FESE R . AR, 7E 2008~2009 4F, REEEHL[ 18 E, BT AREIESCHI(TETPV).

TERT 10 4F, JnFl4E 8 M TOPSIS M ERIAZ, AW, TAE 1970 4 LU EHiFE:, T HAm=
AP, X B IO A JE S PR R 5 9 28540 i B B DI o AHECZ R, SR SR 8 M0 AN v 5% 7 )M 7E 20
40 60 EARK) TOPSIS fEARX 4y, (HREVRTH PR &5 M EL 1970 4F 5 (1 A AN 2

DOI: 10.12677/jlce.2018.73013 117 KB TF


https://doi.org/10.12677/jlce.2018.73013

MRE R 55

4.3. RIS

MIEL 6 AT 7 Fisi] TOPSIS 73 M Al 45 AN 2 18] 1 22 S AR A . — MR EARR IRl 215
BN VYA PH ) TE REIRB2L 7 i, A LEALS 2 2 1 ML S VYA M F T4 TOPSIS {8« T # 1) TOPSIS
{EA2 AN E S AR TR R, RE— MW AIIEAR AR, @l 8 Pos. IEanHuyI xR
F, TOPSIS ME P I AR IR B2 T AR, RRP IR E B A RS, XA E KRR
SRR 2R REGE . X RIRMY, A0 ZAE NI Z R R IR R L .

5. 8578

A SCHERE 1960 FEHN 2009 PN L I RRIR S W3 B NERS IO BE b 17 DU N O AN A7 Lk T R
PEHFEIG DL, JF OB TP AE EEREIR A R REIEH FEIE L. RS, MBhA A FES T 1960 4E 5 2009 4
YA B 32 B AR IRV S A4k . J I BRVRTE BRI A, RN E, R, &Pt B B AR FRR L 2
SECS N BRIETHFERIAN I o Rt AR T — T P FE BRI PP AS A A . xR, RSN
AT LAR BN E ZM VPR AR . SR, BT HRFR A —2, I P VTR BERL 45 AN Fu vF M B 2 R ) B3
R, BATRAPYAS AL bRE T — AN PR VPR, DU R BRI B 1 A S a4 o ARG B0 45 R UK,
M B PPN S8 B 3 & B U B S5 5 M PPAN

08

=3
~
T

o
)
T

S
W

TOPSIS value
=)
~

o
w

02

01 1 1 L 1
1960 1970 1980 1990 2000 2009

Year

Figure 7. TOPSIS value of four states calculated by using four public index
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Figure 8. Average of TOPSIS value calculated by the individuality index and public index
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