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Abstract; Establishing the potential of rural biomass energy resources is of great significance to the development and
construction of rural energy infrastructure in Nantong. Based on a case study of the city of Nantong, and by using the residue
to product ratio, the conversion coefficient to standard energy, and the collection coefficient according to the actual situation
of the energy-oriented biomass resources of Nantong, this article provides a comprehensive estimate of the quantities of the
many types of biomass energy resource available at the county level. These include, among others, crop straw, the residue

of agricultural processes, the waste of humans and animals and so on. There are a number of observations that can be made
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based on these results, as follows. (1) There are about 1.05 million tons of energy-oriented straw resources available in
Nantong annually, and these resources mainly include rice straw, wheat straw, and rape straw. There are 0.02 million tons
of energy-oriented residue from agricultural processes comprising, amongst other things, rice hulls, corn cobs, and
cottonseed. Humans and animals contribute about 1.08 million tons of energy-oriented waste, which is mainly from pig
manure and bird guano, accounting for about half of the total resource available. (2) Nantong is rich in biomass resources
with 2.33 million tons of energy-oriented biomass resources available annually, and the total amount is increasing. It is
expected that available biomass resources will increase to 2.4 million tons in a short period. (3) These biomass resources
are distributed very unevenly geographically and they tend to be concentrated mainly in Rudong County, Haian County, and
Rugao City, where the economy is weaker than in other counties. Examining the total biomass resource of Nantong and the
quantity of biomass resource produced per unit land area and per capita, it is established that the most important sources of
biomass energy resources are from animal and human waste, and from the straw resources of Haian County because of the
large-scale livestock breeding and crop farming in that area. The straw resources found in Rudong County also play an
important role. (4) Furthermore, the biomass energy resource has a seasonal distribution. This mainly reflects the
availability of the straw resources, of which about 60% to 75% of the annual amount is produced in fall and spring, whereas
it is rare in summer and winter. Thus, to some extent, this makes it more difficult for Nantong to fully exploit and
sustainably use its rural biomass energy resources. Therefore, the author suggests that biomass resources should be exploited
in accordance with local conditions of each county. The development of the infrastructure and the use of the resources should
be approached scientifically and rationally to avoid competition between these counties. Furthermore, the straw resources
should be collected, transported, and stored in a timely manner to ensure waste of biomass resources is prevented and to
counter serious environmental pollution. From the author’s perspective, all these measures will help the healthy development

and construction of rural energy infrastructure in Nantong.
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Fig.1 the location of Nantong City
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Table 1 the Residue to product ratio( RPR) , conversion coefficient to standard energy and collection coefficient of different crop straws

£ KA N ok K £ 28 fliE2 Ak
Coefficient Rice Wheat Corn Soybean Tubers Rape Peanut
HAFH R, Residue to product ratio( RPR) 1.1 1.14 1.45 1.42 0.69 2.58 0.97
xR 4L m; conversion coefficient 0.429 0.500 0.529 0.543 0.486 0.529 0.529
e 28 @, collection coefficient 0.87 0.73 0.97 0.774 0.74 0.797 0.86
BHIH e - e e ,
Beans and i Yia HAbA Y ZIR il H JFRE
o Cotton Other cereals Sesame Beet Cane Hemp
peas
FZF L R, Residue to product ratio( RPR) 2.0 3.0 1.6 2.2 0.18 0.30 1.9
Y5 R4 m; conversion coefficient 0.543 0.543 0.050 0.529 0.441 0.441 0.500
W dE 23X ; collection coefficient 0.774 0.887 0.825 0.86 0.917 0.917 0.873
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Table 2 The estimates of available energy-oriented crop residue in Nantong City /(X 10*tce)

i Mumffj o s 4k i 1] i -
1998 1.88 13.26 18.06 21.94 17.58 12.83 19.55 105.11
1999 2.14 13.74 18.48 22.95 19.95 13.41 19.45 110.12
2000 2.13 13.56 17.77 23.32 20.52 13.42 18.93 109.65
2001 3.75 13.93 17.51 23.17 17.94 12.51 17.45 106.27
2002 3.47 13.24 16.17 22.27 16.51 11.20 14.71 97.58
2003 3.50 12.10 15.86 21.87 16.79 11.98 17.40 99.49
2004 3.50 12.98 16.85 22.96 18.46 12.83 17.67 105.25
2005 3.46 12.37 16.49 22.60 17.67 11.63 15.10 99.33
2006 3.42 14.14 17.15 24.40 18.99 12.91 18.65 109.66
2007 3.03 13.30 15.09 24.08 19.10 13.38 18.63 106.62
2008 3.07 14.27 15.46 25.57 18.55 12.36 17.38 106.66
2009 3.02 14.40 16.24 25.60 18.49 12.55 15.78 106.07
2010 2.87 14.39 16.72 25.79 18.74 13.02 16.78 108.32
2011 2.54 14.33 17.07 26.00 18.18 12.47 16.02 106.62
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Table 3 the estimates of available energy—oriented process residue factor in Nantong City /( x10*tce)

— " —
o Mumfj; ST st 0k i 1 i it
1998 0.47 3.11 4.30 4.44 3.77 2.63 4.03 22.76
1999 0.42 2.85 3.88 4.38 3.79 2.45 3.64 21.40
2000 0.40 2.78 3.79 4.22 3.89 2.51 3.77 21.36
2001 0.78 2.87 3.82 4.38 3.45 2.44 3.53 21.27
2002 0.74 2.96 3.83 4.44 3.31 2.42 2.97 20.67
2003 0.67 2.48 3.45 3.92 3.11 2.38 3.31 19.32
2004 0.67 2.57 3.69 4.05 3.34 2.40 3.02 19.74
2005 0.64 2.29 3.52 4.06 3.19 1.98 2.39 18.07
2006 0.61 2.88 3.73 4.30 3.24 2.19 2.96 19.90
2007 0.52 2.72 3.37 4.32 3.05 1.60 1.73 17.31
2008 0.52 2.79 3.42 4.44 3.07 1.96 1.98 18.16
2009 0.51 2.80 3.57 4.39 3.06 1.96 2.04 18.33
2010 0.48 2.83 3.59 4.46 3.12 2.06 2.15 18.69
2011 0.42 2.88 3.59 4.56 3.09 1.97 2.18 18.69

1 3 ] L, F T AO Tk B b Rl B IR AR AR TR R AR A 20 7 bR, W - 24
MBS IR & DL R A AR, 2 i) 8 2 LA AT Y

AR Tl B 7= i B U b EE R = AR U A AR B T AE N X, 2011 4F =8 R a0 F E A3 )
24.2% 19.3% 16.5% , 5 B4 = it IS AL ) 8548 & B VIO R, QiR B Gn s i A g X 32
TERDR 7 X K AR FEE AR VR, R RS2 SR IRt B ga xR, LUAnZAR B4 41,2003 45 L AS 7 1Y
FE R R E 2t T 70% , 3T 3 AR SRR AT 83% , S AR T ML X %) T K EN DU R R AT A AR
HERHE,
2.3 NEFEIE

MBS R L4 W F R ERE, RAX () IHTREARI& T 1998 4E Lk A& 2 fE
PR (R 4) .

F4 BETEERFETERELNBEGEEER (T AR

Table 4 the estimates of available energy—oriented human and animal feces in Nantong City (x10*tce)

15 R . o PESs
/;Fe{i Munijiipjra%l Eistrict AES iz I aH I GES Toi
1998 1.51 24.09 22.83 21.34 9.49 5.65 6.50 91.42
1999 1.61 27.19 23.02 21.85 9.69 6.15 6.19 95.70
2000 1.70 27.94 23.33 23.48 10.29 6.53 6.51 99.77
2001 2.58 27.61 23.27 24.21 10.24 6.32 6.86 101.09
2002 2.48 30.93 24.16 25.89 10.84 7.22 7.03 108.54
2003 2.51 31.87 24.68 26.30 11.39 7.51 7.76 112.03
2004 2.45 32.67 25.21 26.49 11.85 7.67 8.15 114.50
2005 2.34 33.98 25.79 25.69 12.38 7.95 8.74 116.88
2006 2.11 30.53 25.42 25.30 13.15 8.39 9.40 114.29
2007 1.88 30.32 25.06 23.93 12.08 6.42 7.66 107.34
2008 1.80 29.67 26.40 25.61 12.05 6.98 8.17 110.67
2009 1.64 28.65 26.71 26.25 13.21 7.11 8.77 112.34
2010 1.51 27.74 26.69 26.67 12.65 7.53 9.98 112.76
2011 1.74 27.83 21.73 26.31 12.90 7.64 9.78 113.94
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Fig.2 the summary of available energy-oriented biomass resources in Nantong City
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Table 5 Descriptive Statistics
WME BROKME ¥iE brif 2= i B2 353
Ho g Zii&E N Minimum  Maximum Mean  Std.Deviation Skewness Kurtosis
County Statistic  FLitw SitE gitE SR G ARER Gi hRiER
Statistic Statistic Statistic Statistic Statisti Sdt. Error Statisti ~ Sdt. Error
T %% X Municipal district 14 3.87 7.11 5.54 1.08 -0.08 0.60 -1.45 1.15
7S 14 40.47 48.64 45.70 2.12 -0.99 0.60 1.68 1.15
g 14 43.51 48.40 45.48 1.30 0.65 0.60 0.62 1.15
7R 14 47.73 56.92 53.02 2.75 -0.20 0.60 -0.38 1.15
3E M 14 30.66 35.38 33.30 1.56 -0.65 0.60 -0.96 1.15
] 14 20.84 23.50 21.90 0.75 0.72 0.60 -0.48 1.15
JAAR 14 27.72 31.00 28.20 1.61 -0.47 0.60 0.61 1.15

BRI N(FIFARZS) Valid N(list wise) 14
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Fig.3 the ratio of biomass resources in counties in 2006
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Fig.4 the ratio of biomass resources in counties in 2011
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Fig.5 the biomass resources in unit land area in Nantong Fig.6 the per capita amount of biomass resources in Nantong
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