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Carbon density and spatial distribution pattern of forests
in Yijun County,Shaanxi Province

. . . . . . . . 9 .
REN De-zhi' ,GE Li-wen', TONG Yan-ling” , DING Fu-bin* ,PAN Gang'
(1 Institute of Tibet Plateau Ecology . Tibet Agricultural and Animal Husbandry College ,Linzhi, Tibet 860000, China;
2 Forest Development Center of Yijun,Yijun ,Shaanxi 727200 ,China)

Abstract: [Objective] The major goal of this research is to investigate the carbon storage and its spa-
tial distribution pattern and determine the value and service function of forests in Yijun County. [Method])
According to the data of 7th Second Class Forest Resource Investigation in Yijun County,volume source bi-
omass method and average-biomass computing method were used to calculate the biomass. Combining with
the carbon contents in molecular formulas of different trees,the carbon storage and average carbon density
of forests were estimated as well. Furthermore, spatial distribution patterns of carbon storage and average
carbon density were discussed based on spatial analysis using Geographical Information System GIS. [Re-
sult] The calculated carbon storage of forests in Yijun County was 1 093 721. 91 t with an average carbon
density of 15. 20 t/hm?®. The carbon storage in west part was the highest with a general decreasing trend
from west to east. Carbon storage of forests and shrubs accounted for 94. 97% of the total carbon storage.
Average carbon density of standing forests was 18. 42 t/hm’,as natural forests carbon density was higher
than that of man-made forests. The spatial distribution of town forests and state forest farms were differ-
ent. The density of carbon storage in state forest farms was decreasing from west to east while that of town

forests was decreasing from southwest to northeast. [Conclusion) Standing forests density of Yijun County
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was lower than the average of Shaanxi Province,as well as the national average.
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Table 1 Biomass regression equation and carbon ratios of different tree species
4 Ay g Il H Ty REES
Tree species Biomass estimation models Carbon content rate
S Pinus tabulae formis B=0.755 4V+5.092 8 0.499 7
H2& Cupressus B=0.612 9V+46.145 1 0.503 4
2 /68 1 Quercus/Hard broad leaf B=1.145 3V+8.547 3 0.500 4/0.483 4
e Betula B=1.068 7V+10. 237 0 0.491 4
KM Robinia pseudoacacia B=0.756 4V+8.310 3 0.483 4
W25 /88 Populus/Soft broad leaf B=0.475 4V+30.603 4 0.495 6
Z 3%k Economic fores B=23.7S 0.500 0
B AK/HE AR Open forest/Shrubbery forest B=19.76S 0.500 0
A Scattered trees B=0.813 6V+18.466 0 0.497 8
43 H# Four-side tree B=0.625 5V+91.001 3 0.490 0
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Fig. 1 Carbon densities of different standing forests
in Yijun County, Shaanxi Province

1. Quercus;2. Populus; 3. Robinia pseudoacacia ;4. Hard broad leaf;

5. Betula ;6. Soft broad leaf; 7. Pinus tabulae formis ;8. Cupressus
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Table 2 Carbon densities of standing forests with different age in Yijun County,Shaanxi Province t/hm?

a2 FAIFERN URNIEZN Pl A
Stand type Young plantation Middle-aged plantation Near-mature plantation Mature-plantation

¥R Quercus 6. 26 21.07 26. 27 22.39

#2E Populus 3.27 8. 47 9.63

Hil#E Robinia pseudoacacia 5.72 14. 84 16.03 17.63

fiffi i Hard broad leaf 3.64 15.11

e Betula 10. 23 20. 30 28.70

B[ Soft broad leaf 10. 86

A Pinus tabulae formis 7.43 22.87 26. 31 25.29

128 Cupressus 3.70 9.20 12. 48
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Note:For the young growth stand(the area is 0. 6 hm?)has not been calculated in resource investigation,its carbon density is disregarded.
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Table 3 Carbon storages and carbon densities of natural artificial forests in Yijun County,Shaanxi Province

fig & /(10" t) Carbon storage % )% /(1 « hm?) Carbon density
Stand type KIRAK N AR KRR AT HK
Natural forest Artificial forest Natural forest Artificial forest
2 Quercus 45,72 19.52
#2& Populus 2. 86 0.02 7.53 7.17
Hil# Robinia pseudoacacia 5.25 14. 04
fiff i Hard broad leaf 0.10 13.51
Me2s Betula 0. 04 20. 42
4% W@ Soft broad leaf 0.003 6 0.003 4 14.03 10. 99
WA Pinus tabulae formis 15.61 1.61 24.40 18.55
12§ Cupressus 0.58 9.16
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Fig. 2 Carbon storages of different vegetations in

Yijun County.Shaanxi Province
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Fig. 3 Location diagram of forest farms and towns in Yijun County,Shaanxi Province
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Table 4 Carbon storages and averaged carbon densities of

state forest farms and towns with different vegetations in Yijun County,Shaanxi Province

K T fif & /(10" ©) Carbon storage AL BB/
Administrative area o AR HoAl (t+ hm™) .
Forest land Shrub forest The others Forest carbon density
PHYE A% Yangwan tree farm 9.09 4.78 0.23 12.92
KM Taian tree farm 39.17 2.91 0. 30 20. 45
B
- LW B8 WAk Kuquan tree farm 11. 26 6. 68 0. 10 13.59
Tree farm

HE &AM Qipan tree farm 6.07 10. 76 0. 20 11.53

TG Leiyuan tree farm 0.56 0.83 0.05 9.19

I ¥4 Chengguan town 0. 80 0.10 0.61 24.17

gg

#4# Peng town 1.10 1.62 0. 66 13. 41

HHAH Wuli town 0.45 0.76 0.32 13. 31

Pikt £ Xichun town 0.17 1. 34 0.18 10. 83

EY 3%’k % Raosheng town 0.08 1.55 0.16 10.53
Town FEHi % Leiyuan town 0.77 0.53 0.20 12. 60
A4 Qipan town 0. 94 0.08 0. 46 19. 05

=4 % Yunmeng town 0.91 0. 06 0. 35 18. 44

K4 Taian town 0.14 0.03 0. 31 28. 81

528 £ Kuquan town 0.31 0.05 0.31 24.94
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Table 5 Carbon storages of different stands in forest farms and towns in Yijun County, Shaanxi Province 10" t

[X 35

L i 1]

i s

Administrative Qﬁffus szi%m Robinia . Hard broad Ifiiia Soft broad Pinu‘.\‘ 4 Cut)ﬂrfius
area pseudoacacia leaf leaf tabulae formi

BHYE Ak Yangwan tree farm 6.28 1.76 0. 34 0.09 0. 004 0. 60 0.01
Wiz KM Taian tree farm 24,43 0. 06 0.11 0.003 0. 04 14. 11 0. 40
Tree BRI Kuquan tree farm 8.99 0.01 0.12 2.06 0.08
farm s b Qipan tree farm 4.87 0.48 0. 39 0.26 0.07

T Leiyuan tree farm 0.42 0. 04 0.03 0. 05 0.02

¥ ¥4 Chengguan town 0.02 0.01 0.77

#4H Peng town 0.43 0.32 0. 35 0. 004 0.003

HHE Wuli town 0.03 0.09 0.33 0.002

Piks £ Xichun town 0.02 0.09 0.05 0.01
41 584 % Raosheng town 0.05 0.004 0.02
Town  4E £ Leiyuan town 0.15 0.01 0.48 0.13

4L Qipan town 0.03 0.01 0.93

~ %% Yunmeng town 0.002 0. 88

K448 Taian town 0.003 0.14 0.003

B3¢ 5% £ Kuquan town 0.001 0.31
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Table 6 Carbon storages of stands in forest farms and towns with different origins
and ages in Yijun County,Shaanxi Province 10" t
ENGIETYY ¥ .
o AR IR 4L
Different types of natural forest .
[ Different age groups of forest land
[E$1 and artificial forest
Administrative area TR N T Hk AR o bk i YN e YN
Natural Artificial Young Middle-aged Near-mature Mature
forest forest plantation plantation plantation plantation

BHYE Ak Yangwan tree farm 8. 40 0.69 0.48 7.17 1.37 0.08
S K4 HY Taian tree farm 38.67 0.50 0.13 26.97 10. 09 1.99
Tree BRI Kuquan tree farm 10. 70 0. 56 1.01 8. 36 1. 86 0. 04
farm i 9 3% Qipan tree farm 5.42 0.65 0.58 4.31 1.18 0.01

T Leiyuan tree farm 0.48 0.08 0.22 0.33 0.03

% 4 Chengguan town 0.03 0.78 0.02 0.72 0.07

4 Peng town 0.74 0. 36 0.05 0.98 0.08

T HAE Wauli town 0.12 0.33 0.03 0. 36 0.07

Pif £ Xichun town 0.13 0. 05 0.03 0.13 0.01
P 524 £ Raosheng town 0.05 0.02 0.05 0.02
Town =y £ Leiyuan town 0.16 0.61 0.16 0.61

%41 Qipan town 0.94 0. 06 0. 87

=% % Yunmeng town 0.03 0. 88 0.05 0.83 0.03

K458 Taian town 0.01 0. 14 0.02 0.12 0. 005

3¢ % £ Kuquan town 0.001 0.31 0.01 0.29 0.02
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