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Analysis of resources of biogas in rural area
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(1 College o f Agronomy s Northwest A& F University ,Yangling » Shaanzi 712100, China
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Abstract; [Objective] To develop biogas in rural area is an optimal selection in relieving rural energy
shortage and controling eco-environment deterioration in present rural regions. The development of rural
household biogas is closely related to rural natural and social factors. Biogas development in rural area has
obvious regional characteristics. [Method) This paper analysed the relationship of the production of biogas
in rural area and the resources of climate, biomass and labor force. The resources situation of climate, bio-
mass and labor force in different areas of China were analyzed through ground temperature of average 1. 6
m,annual sunshine hours,annual total solar radiation,the biomass of straw and animal fecal and the educa-
tion degree of labor force. It was expected to provide essential guidance for biogas in rural area. [Result]
The region where the month of average 1. 6 m ground temperature is over 10 ‘C 7—12 is suitable for biogas
development; The region over 10 C for 6 months is rich in solar energy resources (annual total solar radia-

tion over 5 000 MJ/(m? « a) ,annual sunshine hours over 3 000 h) which is suitable for biogas development;
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The region over 10 C less than 6 months is poor in solar energy resources(annual total solar radiation less
than 4 200 M]J/(m?

Livestock Manure resources are rich in Henan, Sichuan, Shandong, Hebei and Hunan provinces, but poor in

* a),annual sunshine hours less than 2 200 h) and unsuitable for biogas development.

Beijing , Shanghai, Tianjin and Hainan provinces. The pepole of Beijing, Tianjin, Shanghai, Shandong prov-
inces are better edueated than the pepole of Tibet, Qinghai, Yunnan, Inner Mongolia, Sichuan, Chongqing,
Guizhou,Ningxia,and other ethnic minority areas. [Conclusion) Climate condition is a restriction factor for
biogas in rural area. The region shortage of biomass resources can be mended by adjusting the agriculture
structure and increasing the percentage of animal husbandry to get more biogas fermentation raw materi-
als. The region where the educational level is low can increase peasant’s biogas technical training to im-
prove the using and management ability of farmer.

Key words: household biogas;analysis of resource;climatic resource; biomass resource;labor resource
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Table 1

Months that average ground temperature of 1. 6 m is more than temperature of

all levels of various regions in China

1.6 m F¥ii/ C

Average ground temperature of 1.6 m

Hu X Jp 2

District classification

£ 45 1) Hb X
Region included

10 20
1 12 7~12
I 12 4~6
m 7~12 1~3
N 6 0

B ARE AR VG = i IC T LA R A AT OB 4 55 b 1
FRAE AR TP ES VLT W R R R SN L 5 R R D B X
Taiwan, Fujian, Guangdong, southern Guangxi, under Yuanjiang
River Valley and Xishuangbanna Yunnan in Yunnan Province,
Northern Fujian, Guangdong, Guangxi, Jiangxi, southern Hunan,
Guizhou, minority areas in southern Yunnan Province

WU V22 3 WAL L TTOR VLV L R Y AL e R R L B P R A
Bl DX 1] AR 2 R A BN AR 43 X

Zhejiang, Anhui, Hubei, Jiangsu,northern Jiangxi and Hubei, south-
ern area of Henan province, minority areas in southern Shannxi
province, Mid-east of Sichuan province,some regions in Yunnan and
Guizhou province

Kot Abmt TG AR R T R AL B L B TS b R S L P g R
B X S HLOR M

Tianjin, Beijing, Hebei, most part of Shandong, central north of
Henan province, central south of Shaanxi, minority areas in southern
Shanxi province, Tarim basin of Xinjiang

U R S b T s [ s | N T it o R N S it e | N = B N S S 7
H ATV AR 1T DAAR Hh X

Central south parts of Liaoning, northern Hebei, central south area
of Shanxi,central north of Shaanxi, most part of Ningxia,east areas
of Gansu,east area of Gansu corridor and Yuman
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Table 2 Distribution of solar energy resource of various regions in China

A K PR S 8 4/
(MJem 2«a 1)
Annual total

ML IX 432
District
classificati-on

A H RS $/ h
Annual

sunshine hours ..
solar radiation

A4 (1) 4 X
Region included

I 2 800~3 300 =6 700
Il 3 000~3 200 5 400~6 700
1 2 200~3 000 4 200~5 400
v 1 400~2 200 <4 200

AP [ N 7 e [ O < e O 5 N
Northern Ningxia, northern Gansu, southeastern Xinjiang, western
Qinghai, western Tibet

b (s | o N it | A N e | RS- A 7 SR NPT 3o R 3
AEB VU AR A

Northern Hebei, northern Shanxi, southern Inner Mongolia and
Ningxia, central Gansu, southern Xinjiang, eastern Qinghai, south-
cast Tibet
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[ [ NS 7 N N B R AP S Qi e [y

Shandong, Henan, southeast Hebei, southern Shanxi, northern Xin-
jiang,Jilin, Liaoning, Yunnan, northern Shannxi, southeast Gansu,

southern Fujian,northern Jiangsu and Anhui,Beijing

WAL VRS TLVE WYL )P RV AR AL BT L VLT A
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Hubei, Hunan, Jiangxi, Zhejiang, Guanxi, Heilongjiang, northern
Guangdong; Southern Shaanxi, Jiangxi and Anhui
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Table 3 Biomass yield of main crops of various regions in China in 1999 ht
b X K FEAF KGFF INZEFE TS FE F oK HAEFF Y R
Region Paddy Soybean stalk ~ Wheat stem Rapeseed Corncob Cotton stem Bio-quality
It 5¢ Beijing 8.3 3.8 132.1 245.2 0.5 389.9
4t Hebei 61.8 114.0 1712.4 8.3 2 374.4 81.1 4352.0
N5 Inner Mongolia 37.6 140. 6 386. 2 28.1 1679.6 0.7 2 272.8
22 Jp 7T Helongjiang 576.8 666. 9 389. 6 6.4 2399.4 4039.1
|- # Shanghai 101. 6 3.3 42.5 12.9 9.8 1.4 171.5
WiiT. Zhejiang 752.5 33.9 83.6 64. 3 29.8 19.5 983.6
& 7 Fujian 454. 0 30.9 21.0 3.8 19. 8 0.1 529.6
LI 45 Shandong 86.5 205. 2 2 765.5 7.2 3107.2 123.8 6 295.4
14t Hubei 1017.5 61.1 559.1 309.5 373.4 97.5 2 418.1
J” % Guangdong 1005.6 26.1 7.0 2.0 119.6 1160.3
¥#F ¥ Hainan 101. 2 2.2 225.2 10. 4 339.0
= Yunnan 334.9 19.5 206.7 23.9 836. 2 0.2 1421.4
H il Gansu 3.6 16.5 563. 6 43.1 516.0 18. 3 1161.1
i Xinjiang 35.1 16. 4 623.7 24.6 549.6 420.0 1669.4
Kt Tianjin 28.2 8.0 104. 0 151.0 1.9 293.1
111 7§ Shanxi 2.5 52.5 438. 4 2.6 952.2 16. 8 1465.0
iL 7 Liaoning 236.0 73.6 83.8 0.1 2 241.8 5.4 2 640.7
T Ak Jilin 240. 2 110.7 14.5 3 849.4 4214.8
VLI Jiangsu 1301.6 97.0 1037.8 128.5 572.4 138. 6 3275.9
L Anhui 866. 1 133.6 818.4 164.8 453.0 87.0 2522.9
YLV Jiangxi 888. 2 43.8 12.6 95. 6 17.4 22.8 1 080. 4
[ Henan 230. 3 168. 2 2 832.4 67.7 2192.6 218.5 5709.7
1 Hunan 1 460.9 56. 2 35.1 189. 2 164. 2 57.7 1963.3
J7 78 Guangxi 804. 2 48. 4 4.8 22.6 312.4 0.3 1192.7
P Jil Sichuan 1024.0 38.0 821.1 109. 5 1 246.2 30.5 3 269.3
B P Shaanxi 63.1 61.6 39. 8 35.2 962. 2 6.9 1168.8
T Ningxia 39.2 5.7 128.1 199.9 372.9
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Fig.1 Distribution of animal dung resources of various regions in China in 2001
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Table 4 Education degree of population aged 6 and over of China in 2005
=
s G e RN By % Bash/ % KDL/
Region Population aged Illterate Primary Junior school Senior school LQllegeand
6 and over high level
Jt 5L Beijing 196 019 3.93 14. 30 32.15 25.13 24.49
Kt Tianjin 132 069 5.00 21. 87 37.94 21.11 14.08
4t Hebei 846 198 6.90 30. 06 46. 27 12. 04 1.73
1L 75 Shanxi 416 531 5.19 29. 89 46. 30 13.05 5.57
M % Inner mongolia 298 416 10. 57 27.97 38. 22 15.31 7.93
il 7 Liaoning 532 275 4. 80 27.28 45. 87 13.72 8. 34
AR Jilin 341 975 5.93 30. 47 41.93 14.98 6.68
5 Jp VT, Heilongjiang 481 167 6. 24 28. 86 43. 88 14. 60 6.42
|7 Shanghai 227 240 5.50 15. 86 35. 87 24.92 17. 84
VL7 Jiangsu 939 782 10. 23 28.78 39.45 14. 74 6. 80
Wil Zhejiang 610 761 1.17 35. 84 34. 84 12. 14 5.42
L Anhui 754 241 16.63 33.68 36.63 9.22 3.85
fH# Fujian 439 048 1.12 36.42 34.45 12.17 5.00
YLV Jiangxi 517 669 9.43 40. 47 35.43 10. 82 3.85
11 & Shandong 1 146 600 3.50 28.90 41. 85 12.59 4,44
B Henan 1 148 451 8. 86 28.50 47.00 11.41 4.22
14t Hubei 715 022 10. 90 31.79 38. 68 13.52 5.08
i F Hunan 777 739 8. 10 3.78 39. 68 13.97 4. 49
J”" 7% Guangdong 1 144 620 5.87 32.51 40. 41 15. 40 5.81
J7 P4 Guangxi 564 039 8. 10 39. 80 38.19 9.95 4. 00
¥ Hainan 101 346 8.63 30. 90 40. 66 14. 37 5.45
H K Chongqing 348 166 10.77 42. 30 32. 80 10. 21 4.63
g Jil Sichuan 1013 364 14. 88 43.32 30. 56 7.75 3.48
M Guizhou 448 406 18. 60 44. 68 26.72 6.67 3.32
= # Yunnan 537 098 17.98 47.63 24.71 6.30 3.37
TG Tibet 32 972 45.54 42. 96 8.49 2.12 0. 89
[ P4 Shaanxi 465 541 9.52 31.21 38.98 14.12 6.17
Hilt Gansu 320 059 18.48 37.05 28.99 11.21 4.26
T Qinghai 65 843 22.64 34.29 25.09 10. 88 7.11
T X Ningxia 71782 16. 17 33. 46 31.67 11. 89 6.82
B Xinjiang 243 918 8.08 34.94 36.03 12.20 8.75
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