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Abstract: Based on the regression analysis prediction model and the source classification prediction model, the biomass gas
production and the energy structure proportion between 2020 and 2050 were predicted. And the scenarios of carbon emission
reduction potential were analyzed. The results showed that the regression analysis had a smaller prediction error, which stepwise
regression prediction was 9.34%, slightly less than 13.99% of the multiple linear regression. The source classification model was
more accurate. By 2050, biogas would increase by about 176%. And increasing the application of biomass gas in the low-carbon
scenario can reduce the carbon emission by 10% in the future scenario, indicating that the vigorous development of biomass gas
has a significant positive effect on carbon emission reduction and carbon cycle. Based on the status, we put forward several policy
suggestions on economy, technology and market to provide theoretical guidance for further exploring of market potential on
biomass gas.

Key words: biogas; regression forecast; scenario analysis; carbon emission reduction potential

YT REAE g — Pl 0,35 7, T AR R H B U
SEAR R BT E BRI 2 — AEMR U AR R IR 75 2K,
AERAR I, AR AR OR A 7 10 A A T A G AR
T Vi A YRR R K A7 G T8 34 08 (1 4 R, AR ) I
RS LA e 7 g S,

FRF [ K Re U5 s A 1) A=W e e R+ — 1
HERIP A S R R FH 5 a0 2 mT 3 DA 4 2
REVS AR o v HL R, 2R ) R R AR A P TR
Lo BRI B g5 0L 3 2015 4R, B E 4K
KA her= AT A bR HER L) 3540 J7 ¢, LR ik
FIH L% 51.4%.

AP TR SN TR AR A R vl 4ok 2 2K
— R AL, SRS RN AR A P ARG
mt A R, BN RS AS R I B v A< R AR 2 1)
PEMITRASAIR SN JEURL IR AT LA 4 2553 5

& MR A T AR R A ) Sk < A
B3 A T R AR T B e MO S

[l YA A A A 5 AU A A (1 22 AU AR AT
JEZ N, AT PRS2 AN AR 2 TR ek B AR 2 %
ABEAT BRI M (B R R ] 000 A R e
PR B TS KRR A v e R A AL R B
GHEAT T TR A A 22 0 R 25 5 T R A AL,
FH L FE Py, [ AR50 22 o 1m] U 0 T 5 L[] g A 23
RIERRR TS e Y755 3 NN SUr o VN
JEE F 2 28 5 06 X AN URE 9 B8 SOEA T T B pPAR )
S LU R W 2 0 2 R [l R A DR T, R

IgisHE: 2018-01-23

HEWB: FHxEAHA R H(2016YFC0203900,2016YFC0203901)
K 5K HARFHE R I H (51778619,21577173)

* SUTLAER, FIH#%, chz@ruc.edu.cn



3152 o

KoM R

38 %

Jo R TR AT 7 B TN 45 A mT LAE AT AR BTN 45 4
V23 M. EAT B e R AT AR R R e /A7 1
TLEY R RN ] 22 A 2

ASSCEEXF B 3T AR O AT 3 K
JE i B TS I A A AR ORI, AR N
PR AR 56 1 0 T Ml A 5 22 JE R R J e ok
PRI 0 2 A 73 ol ¥ S A R A T F000 23 A A U
St 1, BE— DA [ S SR8 Sl et gy
TR ik T 3 N P 0 03 e, O 4 e B B
S [ 4 ORI R D HEs B R
W SRR 3.

1 MR575E

1.1 AR

ML s 78 S B, T AR MY G AR,
GRS, P E R TSR % sk g il
i, iz H 22728 5 4 P [0] A ABE 200 RT3 A0 ] U AR 2R 56
A s AT T TR
111 EIER FEWHATEZRME AR E
(R E R bR, B A = (T A A &y AR b
FEAh b 2 G B A O AT SR B B
S E(TI),GDPULTT), BEVE I 2% 5 (kg AR, A
TN, BURMUG 52 ARk 25 7=\ 45 46 45 DR 35 23 il Ay
HAF L X1~

5 b I A SR SRV I RN R L A A &
B BTSRRI s RS [ R G4
U2 ep B A S 2 B R R e AR 3] 2004~
2014 4F RAH CH I, B AR I3 1 Fros.

FT 1 2004~2014 ;BR=EHXLEIRE

Table 1 Biogas production in 2004~2014
F SEBr L (TT) AR HE(T)) GDP({2.71) A GDP(L)  REFE(kg FaiERD) ALOTN) FM(12TT)
2004 116893 96777 161840 12487 191 129988 10
2005 144387 116893 187319 14368 211 130756 10
2006 149041 144387 219439 16738 230 131448 50
2007 214271 149041 270232 20505 250 132129 70
2008 265498 214271 319516 24121 254 132802 80
2009 322384 265498 349081 26222 264 133450 90
2010 292712 322384 413030 30876 273 134091 110
2011 325393 292712 489301 36403 294 134735 150
2012 329369 325393 540367 40007 313 135404 180
2013 329891 329369 595244 43852 335 136072 250
2014 324430 329891 643974 47203 346.1 136782 280

IR T W0 BURM U AR 5 4 [ AR A Y AR e =
LRI 4 B ARV R TR B (20062010
AT e W 4 T 43,2001~2005 4F 1), e B3t
BN 35.3 4270, o A P VA S Bt 34.5 42T,
FEW VA 357.60 J7 )7 B3R AR TR R 8115 1
TG, BEVE S TTRE 120 40.2004 £EF1 2005 £F I RN
43592k 103250 J3 761 102980 J5 7o A A v /< 3 %
RN SN R 25 RH 2 A R el de s o i B
It O R R AR, B s AN AR I TR AR IS A
S5 P TE,T SO AN K 1)  n P E BETEEE 3000~
3500 G, E A 800~1200 G, A [T H %
2000 £ JC. {8+ T R 4 D A A -
2300 J3 7 Ay e e b Bt 1 1300 3 7 A A,
W #1000 2 7 7.3 2010 4F)E, 4
A RHEOEE] 4000 J7 7 540,20 S E AR T T 30%.

A AR VA AR S BT 400.65 27T, H g
Bt 125 T m T ARA P RS g v vk
FZRAG X P35 7 B 888 3200 Jo/ /7 A b X
313000 JG/ 7 LK EE B PG R OR T R A KUK %
1000 JT/ 7 b AEREAT ANV A — U ) B AR 1
BLAnPE 1 PR = TR R AHE AR $EEE 500 147G:
FBAL A TR TR 181.2 4278, R AL KRV,
T2 133.61 4270, REA T RE 91 426, /N T
T 59 {270, /S 33.3 120, AR B4
1.89 {270 AR Lk 6 5K H & 1 0 BRI Al 5
2004~2014 471 S0 BORML.

1.1.2 FBAGERCERLE  EeEATERZ
TCE MR H 5 vE AT 23 A, IR i JEAT 7 ZE K56 AR
SRR T AR 2, HAN I PR E 5 s Bl
DRI 35 2 ()AL 2R 1 S i) 8 2 1 7 Rl 2 B A5 AR 1



8 31 BB P AR R U RE BRI ) 3153

IEIPANITE:C N A itk LNVt PN {2 2
JUERAE IR R R Atk b = AT AR e [l

G AT RV 25 [ 5 30, A 22 DR 35 v R L S i k=

{ES e S AVACITZ Y Sith

80 40
§ I
60 § N il 43 % 1 30
- \ S I -
5 § o LA g
= § I 2
% P
\ =
\
20 \ 10
\
0 § 0

[ 2: AESI TR | LA
PEHBHLX

SYNNE AR R R T IR X ARIEX

ARHBHLX
X ARAEHIX AR EHLX

1 Al A DX — v U RO BRI

Fig.1 Financial subsidies for the 11th five—year biogas construction
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Fig.2 Regression normalized residual histogram
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Fig.3 Biogas production regression prediction
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Table 4 Prediction results of biogas production potential from

industrial waste in the future

12 m?® AT PSR 1100 12 mP AR 2020~
2030 HF[AAEI K RFE 2%11 45,2030 F R =S
P21 1340 12 m’ f )5 #) 2050 EARFRRE.
FRAE AL B 2007 4ERIZE T, IR T2 1 75 0l
B AEIRH AR 8.11%(5 W HERCR). 3% H i
FUREACTR BE (10 7 38 s B h 8.5%1144.,2015 441
FALFERE N 15.6%,2020 S HMUBALFERE Jy 23.4%. 15
T A SR TR T 3 U ASE AL 5 4 DR R 4 2 P R K 1)
A H A FTEE,2030. 2040 2050 4FERURAL
FREEAY 4% 35% 40%- 45% 157
AR /N W/
§=52010X<1+’”2>TXV (%)
P=SxU (6)
A S Sk VR B T AL m s, SR B Ol AR
IR Yo T Sy TR RV AL RE S P oy 7=
VA BRI AL m’s U R IF R 2, %.
FR A 3 G VA A0 08 U5 (0 T, %o Ak B 4
PRSI I R an gk s

x5 RERWVEHFBSEHTNGE
Table 5 Prediction results of biogas production potential from

future agricultural waste
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Table 6 Prediction results of biogas production potential from

domestic waste in the future (x10°m?)
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Table 7 Prediction results of biogas production potential from

municipal sludge in the future

WA 2015 2020 2030 2040 2050
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Table 8 Summary of forecast results for biogas production

(x10%m%)
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Fig.5 Biogas energy supply in the future different scenarios
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