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Abstract: Global warming caused by greenhouse gas emission may cause severe environmental and social problems.
Greenhouse gas accounting has become a hotly debated research topic. Internationally, some research has been undertaken
on greenhouse gas accounting and some progress has been made; however, there are many shortcomings in this field. The
main problem is that current research is mainly focused on carbon emission, particularly carbon emission from fossil fuel
combustion, and is less involved in carbon fixation and ways of assessing regional carbon emission levels. In addition, the
actual emission figures for greenhouse gases nationally and regionally in China were unknown. Although much research
relates to carbon emission, the results are difficult to compare owing to inconsistent research methods and standards. Xi’an
City, a historical and cultural tourist city in China, lies in the radiation center of the Guan-Tian economic zone. It is the
economic, cultural, education, manufacturing and high-tech industry hub of northwest China. Xi’an will be an international

metropolis in China in the near future. However, research relating to the greenhouse gas footprint in Xi'an is scarce. In this
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paper, the author proposed an evaluation system for greenhouse gas ( GHG) emission to the level of global benchmarking
using the methods recommended by the 2006 IPCC Guidelines for National Greenhouse Gas Inventories and the Chinese
Guidelines for Provincial Greenhouse Gas Inventories, and using this a dynamic analysis of GHG emission and evaluation of
the extent of GHG emission in Xi’an City was performed. The results showed that, from 1995 to 2011, GHG emission
showed a rapidly rising trend in Xi’an City, increasing from 1207.16x10% to 3934.17x10"t, which represented an average
annual increase of 7.66%. The largest increase was for cement (an average annual increase of 11.75%) , waste (8.77%)
and energy (7.63%) GHG. Agricultural GHG emission showed an annual reduction of 1.74% , while forestry carbon
sequestration showed an annual average increase of 3.56%. In a breakdown of emissions, energy GHG accounted for
80. 13%—90.55% , cement GHG for 1.75%—7.49% , agricultural GHG for 1.86%—8.01% , forestry carbon sequestration
for =2.58%—-5.22% , and waste treatment GHG for 7.52%—16.38%. An increase in energy consumption is the main
cause of the increase in GHG emission in Xi'an City, and forestry carbon sequestration capacity needs to be improved. In
Xi'an City, the GHG emission per 10,000 Yuan GDP was constantly decreasing, and progress in the science and
technology of carbon emission has continuously improved. The GHG emission per capita, per unit area and per carbon
emission index has increased very quickly, showing an average annual increase of 5.84% , 7.66% and 6.84% respectively.
The carbon emission state in Xi’an City has increased continually from a low level ( I ) to a middle level ( I ,), which
was an increase of two sub-grades and which was two grades higher than the target set for the control of global climate

warming. The increasing trend in carbon emission cannot be ignored.

Key Words: greenhouse gas; greenhouse gas emission; evaluation; climate warming; Xi’an Cit
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Table 1 The grade of greenhouse gas emission

2 Grade 1 I m
T AU HEE AL
— =0.
GHG emission index <0.2 0.20—0.49 0.50
RAEARZS Token state {HERK AR T HER
4% Sub-grade I, I, I, I, o, . IIr, IIr,, I,
05 HE b HE
ﬂ'ﬁﬂkvﬁifaﬁ <0 0—0.06 0.07—0.19 0.20—0.29 0.30—0.39 0.40—0.49 0.50—0.59 0.60—0.69 =0.70
Sub emission index
FAPIRZS Token state il AR AR R g b B R Wi
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Fig.1 The component and trends of greenhouse gas in Xi'an City

3.2 ETAY SAAIEAL JTI0 GDP RS SARHER W S A A A HER S GO

1995—2011 4, P42 it A BRI T BRI 28 SR HE O 28K (3R 2) o AT E SUAHE S A 1.86 3
INE]4.62 v, 145 T 148.14% AEYHE & 5.84% ; B 1 AR I 2 SR HECEE A 12,09 v/hm® 340 5] 39.41 v/
hm?* B4 K T 225.90% , 4F ¥ 14 &5 7.66% ., [6] A VG 2 1l A F1 3 R (31.34% ) 3/ T il % 0 HE Y 1 1R
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Table 2 GHG per capita, per unit area and per 10 000 Yuan GDP, and evaluation of GHG emission extent

oy Gﬁfl‘fﬁﬁp@ # %fjiﬁgﬁl”‘ MACURHIORS R URHICS S ﬁaﬁ"}iﬁig‘oﬁ‘
Year . area/( t/hmz) GHG emission index GHG emission grade Yuan/t
1995 1.86 12.09 0.09 1 . 3.65
1996 2.10 13.76 0.10 1 . 3.38
1997 2.11 13.98 0.10 1 . 2.85
1998 2.12 14.21 0.10 1 . 2.70
1999 2.16 14.58 0.11 1 . 2.52
2000 2.19 15.12 0.11 1 . 2.34
2001 2.53 17.60 0.13 I . 2.39
2002 2.62 18.46 0.13 1 . 2.23
2003 2.96 21.22 0.15 I . 2.24
2004 3.55 25.76 0.18 1 . 2.33
2005 3.76 27.95 0.20 I a 2.12
2006 3.75 28.32 0.20 I N 1.84
2007 4.26 32.62 0.22 I 1.75

®
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2008 4.15 32.10 0.22 I, 1.38
2009 4.56 35.71 0.24 I, 1.31
2010 4.32 36.63 0.24 I, 1.13
2011 4.62 39.41 0.26 I, 1.02
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IR YR R RETR (80.13% ) IR (16.38% ) KR (4.20%) A\l (1.86% ) Ml (-2.58%) . MAEVETN B 4G
FOE , Va4 TR T B 7 B JRURL T 3% 110 90% LA L, 37 v T+ [ S35 7KK (68.4% ) 1T 11 9% [R) A 450 i e
RIRA,, IR FE L RIR R ZHEI 50% 19 CO, ., 7 REIU/ DI 2, JEATRE TR T SR 454 TR, 73 42 R U 240
KR, s R R AR XURE AR R TR ARE , T R AZRE K FL A, W) SRR R (I == AR HE R 4L

(2) $2 0 AopE 358, IR o i . AR SCRIBIFGR 25 S, PE 6T 2011 ARl BIBRAY 5 T 2 S A L
Y 2.58% , PEETT I ARMOE 3R HH 1995 4R 30% 42 = 2 H AT 44.99% , T SR 35 R s M E R (B
LREWIR) B3k 97.5% , HA 55 E AR EARE 60% L4 L, 5 BH PG 22 7 Al AR AR 25 SR8 A7 AR R B3R T 23 1]

(3) EHIAL W R SR SABAURA TG, A BR AR IR T Aok [ s 2 BRI, Pa i fesd &
1 16 AE N T 31.34% , A H 2R8I = SURHEBOAN TS K, X 2Bk A8 4k 1 H A 2 4R
NP = SR HECR 2.0 ¢, 2007 4 4Bk AR = SARHERCR R 4.3 1, FESY 3.9 +, 17 92 E U ik 19.6
7 AR 22T o0 4.26 t, 8 T EE R KOF | BT Bk A BIE, 20 % BRI AS R A HARAY 2.13 %,
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6 3] BIETE A TR AR HE I S A A B AR P A 1989

(4) KAy R SR A" FEIREL < URAE™ AR IRl A 06 3 8 ot I Tl L 35 3 S A oA SRR Tk
VEY) B8 4 (0 AR SRR AE 7™ | B 1) T R s/ 1l 28 SUAARHET , SRk i e F 38 far 20 7, A R 42
Fege R SERARO A TR R R, H BTRKE IR AE K R SR R A A R RE VS e T IR X AR AR
B A TE LI R 3500 t Z247 (180 T3 vVa) o H RITI X 48 ISR 43 by S A AR TC 35 AR SEIH 4 Sk 26 W 4oRH I T 0 7
RS, H R SRR B 2 o5 B I A 2 209%9—30% , LA & M 20.5 kg i1 (2011 4F) |, 15 %
TR = A R 3.49 J7—5.24 J7 t, KR SRR AE A BRI A, AN R i/ 1 2= SR HE B, A1 0T 35 Bk 1 3 il
YR ST oy 7

(5) KLk ascimbizt, 2013 45 7 H P42 TR0 ] il H oA O S €8 5838 3 A7 1) V8 22 T 45 6 3¢ il A1
Ry B8 TOD KB | BRT BEA RS AL A ST LR 145, il AR as il il i feok ik, KRS0 383
XA RGA T g ARG A AT, SRR T A R = SUAHE R A B L,

5 #ig

AR SCHI (2006 4 TPCC FE 5 2 SR BRAE RS ) b [ 8 G 22 SR 4 48 7 ) HE 2 1 O 0 06 7 22 Tl
1995—2011 4F (i 2 SR HEBHEA T T Sh A5 B A 2= SR HE S P4, S5 e W F .

(1) PEZe i = SRHERC S Pl b o i 3 VRN 2% i 8 I 2 = 8000 & 1 iR & SR HEBOS K i 22 5
MOV RE A R E . 16 4ERNR S HECE M 1207.16x10%t _E TR 3934.17x10%, 4E 1 55 7.66% , 14
Wi me e B FR ] SR /K Y8 (ARG 11.75%) JEFEH (8.77%) (REWR (7.63% ) , ARV AFE I REAK 1.74% , Mroll [ i 4F
KIHan 3.56% . MIRZE SN , BEJE & 80.13%—90.55% , /KT8 i 1.75%—7.49% , 4l 5 1.86%—8.01%,
PRIl B 5 —2.589%——5.22% | BEMIAEFE 5 7.52%—16.38% .

(2) N3 B for AR 2 AR HE R RN & AR HE Tl e 50 AR R, AR B3GR 43 )3k 5.84% 7.66% Fil
6. 84% , VU4 T A SAMRHE S RAFLH &, 16 AFRNEAR( T ) A& Eh PG 1,) , HET#ER X AR
BEARCT,) Emh TS, S SR HE O 5 RS A,

(3) P22 BB IBHE Ty T B RHE #E AL AN B2 /5 . J7 0 GDP R 3 AR HEICR M 3.65 3 R &S] 1.02 t,
AERREAR 7.67%
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