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Characteristics of forest carbon storage in Anhui based
on the 8th forest inventory data

WANG Huirong, LT Aigin, WANG Jingjing, XU Xiaoniu

(School of Forestry & Landscape of Architecture sAnhui Agricultural University s He fei, Anhui 230036 ,China)

Abstract: [Objective] The distribution characteristics of forest carbon stock in Anhui were studied to
provide basis for evaluation of the forest function for carbon sink. [Method]) Based on the 8th forest inven-
tory data,the forest biomass carbon storage and carbon density were estimated for Anhui. The distribution
characteristics according to dominant tree species, age class,forest type and origin were analyzed using the
volume-derived biomass method and average-biomass method combined with carbon contents of different
dominant tree species. [Result] The total biomass carbon storage of forests was 8. 51 X107 t and average
carbon density was 20. 55 t/hm”. Among different forest types,bamboo forests had the highest carbon den-
sity of 37. 33 t/hm?”. The carbon storages of arbor forests and bamboo forests were 6. 42X 107 t and 1. 45X
107 t,accounting for 75.47% and 17.02% of the total carbon storage,respectively. Among different age ar-
bor forests,the middle carbon forests had the largest carbon storage of 2 490. 92X 10* t and the over-ripe
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forests had the smallest carbon storage of 256. 24 X 10" t,accounting for 40% and 3. 99% of the total car-
bon storage of the arbor forests. The carbon density increased with age class of forest. The carbon storages
of timber forests and protection forests were 3 798. 04 X10* t and 2 205. 68 X 10* t, which together contrib-
uted 93. 48 % of the carbon storage of arbor forests. The carbon density was in the order of special-purpose
forest>protection forest>timber forest™non-timber forest™firewood forest. The area of natural forests
(153.86X10*" hm*) was slightly lower than that of planted forests (154. 81X 10" hm?), but the carbon stor-
age of natural forests (3 476. 50X 10" t) was higher than that of plantation (2 946. 29X 10" t) since the car-
bon density of natural forests was higher than that of planted forests. The carbon stock in natural forests
was higher than in plantation forests. [Conclusion) The forests in Anhui had high carbon sequestration po-

tential, but the carbon density was low. Thus, scientific management and tending of existing forests are nee-

ded to increase carbon sink capacity of forests.

Key words: forest biomass;carbon storage;carbon density; Anhui province
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Biomass estimation equation and carbon concentration of dominant tree species

Table 1
ETRE P T (4D
Number Dominant tree species (group)

1 M HN Pinus thunbergii

2 LK Pinus massoniana

3 [E 4N Exotic pines

4 B Pinus taiwanensis

5 AR Cunninghamia lanceolate

6 IK¥2 Metasequoia glyptostroboides

7 WA Taxodium ascendens

8 MIA Cupressus spp.

9 2 Quercus

10 AR Cinnamomum camphora

11 Kt Ulmus spp.

12 KA Robinia pseucdoacacia

13 WHE Liquidambar formosana

14 Ho A% [E 2% Other sclerophyll broadleaved forest
15 #EAK Sassafras tzumu

16 I Populus spp.

17 WIB Saliz spp.

18 W] Paulownia spp.

19 B Melia azedarach

20 HAh# 2% Other malacophyll broadleaved forest
21 IR ZE MK Mixed coniferous forest

22 [# MR 22 Kk Mixed broadleaved forest

23 £ R 2 K Mixed conifer and broadleaved forest
24 Te AR Z MR Arbor economic t forest

25 BT Phullostachys pubescens

26 241 Mixed bamboo

27 #EA Shrub

A ey R R/ %
Biomass estimation model Carbon content

B=0.516 8 V+33. 237 8L 51. 4621
B=0.510 1 V+1. 045 15] 50. 52L22]
B=0.516 8 V+33.237 8L 53. 11021
B=0.516 8 V433,237 gf11] 53. 11021
B=0.399 9 V+22. 541 0% 50, 64[23]
B=0.415 8 V+41. 331 8L5] 54. 89L22]
B=0.415 8 V+41. 331 8% 54. 89L22]
B=0.612 9 V+46. 145 115 50. 88L21]
B=1.328 8 V—3.899 93] 47,9821
B=1.0357 V+8.059 1014 49, 14122
B=0.756 4 V+8.310 3% 46, 48024
B=0.756 4 V+8.310 3L5] 46. 40L25]
B=0.475 4 V+30. 603 4L% 49, 2621
B=0.756 4 V+8.310 3L°J 49, 01021
B=0.6255V+91.001 305! 45, 0221
B=0.475 4 V+30. 603 4L 45, 02L21
B=0.6255V-+91.001 314 44, 70L26]
B=0.895 6 V+0.004 8L15] 41, 40L26]
B=0.6255 V+91.001 3014 45, 02L21]
B=0.6255V-+91.001 314 45, 02L21
B=0.516 8 V+33. 237 8L15] 51. 68L21]
B=0.6255V-+91.001 3L 47,9621
B=0.8019 V412,279 9t 48. 93L21]
B=0.471 0V /0. 529 6L1617] 47,0021
B=281. 90 x SL&J 49, 36L27]
B=153. 10 % SLe) 46, 20L28]
B=19.76 St 48. 97L20]

B AEYE .GV EHE m®; S HHL, hm?,

Note: B. Biomass,t. V. Volume,m®. S. Area,hm?.
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Table 2 Carbon storage and carbon density of different forest types in Anhui

MR W %107 bt e TR/ WA 7 BER /e b
Forest type Area Biomass Carbon storage Percentage of carbon storage Carbon density
FrAM Arbor forest 308. 67 1.32X10°% 6.42X107 75.47 20. 81
HE A MK Shrub forest 65.43 1.29X107 6.33X10° 7.44 9.68
Pr#k Bamboo forest 38. 80 2.96 X107 1.45X107 17.02 37.33
ik Thin forest 1.17 1.09X10° 5. 54X 10" 0.07 4. 74
41t Total 414. 07 1. 75X 108 8.51X107 100. 00 20. 55
3.2 AREWREFARMRPAEEH T REEMEREE Bk B3R 3 TR
BERUAE AN R DR T AR o G 38 T 14 Bk A o 0
x3 ZYEARRAFAMRPRB WA BRBEENREE
Table 3 Carbon storage and carbon density of dominant tree species for different age classes in Anhui
- N Zﬁﬁ’z‘f% ‘ A fljﬂfz‘i‘/k ‘ J"E?).‘WF ‘ EE?MVF ‘ 753%5?‘4&% ‘ %ﬂ"
Nutober oung forest Middle-aged forest ~ Premature forest Mature forest Over-mature forest Total
CS CD CS CD CS CD CS CD CS CD CS CD
1 0.03 1. 10 9.19 1.13 9.47
2 31.72 8. 39 220.03 16.89  314.47 23.21 123.91 27.17 5.01 41.75  695.14 19. 84
3 30.78 5.91 55.27 18. 87 51.06 25.15 137. 11 13.48
4 3.26 9.59 15.14 18. 46 25.05 23.63 11.58 32.18 26.62 44, 37 81. 65 25.68
5 56. 21 5.08 202.53 17.66  250.93 26.84  249.58 28.11 73.25 34.07 832.50 19. 40
6 4.43 18. 46 0.97 8. 06 5.40 14. 99
7 2.93 24,42 2.93 24,42
8 6.83 11.57 1.78 7.72 4. 83 20. 15 13. 44 11. 39
9 226. 30 15. 50 309. 66 53.30 108.47 82. 80 70. 67 201.91 715.10 32.40
10 13.99 14.57 13.99 14.57
11 5.71 6.96 8.41 17.53 14.12 10. 86
12 2.68 12.19 13.61 28. 36 16. 29 23.28
13 17. 89 7.27 10. 63 22.63 5.56 46. 30 34.08 11.17
14 24.01 7.55 41.33 43.97 14. 04 58.48 3. 36 30. 54 82.74 18.51
15 2.14 17.87 3.71 33.73 5.85 25.45
16 0.51 0.62 56. 67 16.97 107.29 17.14  453.12 19. 68 77.00 40.31  694.59 19. 64
17 0.09 0.76 0.09 0.76
18 0.75 2.16 12.30 17. 56 5.42 22.57 4.52 37. 66 22.99 16. 30
19 0.63 5.24 0.63 5.24
20 10. 45 5.90 9.25 12. 85 5.92 24. 66 2.22 20. 24 6. 20 51.68 34.04 11. 50
21 21.76 10. 77 116. 60 20.90 118.07 24.96 78.28 31. 69 12.17 52.90  346. 88 23.08
22 446. 46 10. 40 916. 06 25.90 158.06 30.51 137.85 39.05 53.72 37.31 1712.15 19. 36
23 159.77 14.97 464. 83 29.29 145.74 34.37 118.82 43.21 889. 16 26.52
24 23. 64 6.03 23.63 19. 86 4.99 21.12 16. 26 45,17 2.27 18. 88 70.79 12.16
’ﬁ)?ﬁl 1078.75 10.22 2 490.92 24.87 1 316. 88 26.87 1 280.00 27.10 256. 24 38.30 6 422.79 20. 81

TE MBI g 5 [ 2 1 CS. Bifi ik, XX 10* ¢ CD. B i » t/hm” , T[]

Note: The number of tree species is the same as Table 1. CS. Carbon stock, X 10! t;CD. Carbon density,t/hm?. The same below.
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Table 4 Carbon storage and carbon density of dominant tree species for different forest categories in Anhui

P L 7 S {1 2.3 I B B
rotection forest Special-purpose forest  Timber forest Firewood forest Non-timber forest Total

Number CS CD cs CD CS CD s CD CS CD CS CD
1 1.10 9.19 0.03 1.13 9. 47

2 270.86 21,72 124.28  18.80 695.14  19.84

3 11.88  12.51 3.14 8.73  122.09  13.78 137.11  13.48

4 47.32  21.22  32.53  38.73 1.80  16.33 81.65  25.68

5 186.10  21.79  36.96  28.65 609.44 18,42 832.50  19.40

6 2.00  16.64 0.97 8.06 2.43  20.29 540 14.99

7 0.32 2.61  21.72 2,93 24.42

8 7.30  12.38 0. 36 3.03 5.78 12,28 13.44  11.39

9 318.42  25.17  28.05  47.55 355.06  45.58  13.57  13.05 715.10 32,40
10 0.82 6. 87 0. 35 12.82  15.26 13.99  14.57
11 4.22 8. 98 410 11.39 5.80 12,34 14.12 10.86
12 3.44  28.69 121 10.98  11.64  24.77 16.29  23.28
13 10.38  22.08 23.70 9.19 34.08  11.17
14 45.56  24.23  23.78  40.30  13.40 6. 70 82.74  18.51
15 5.85  25.44 5.85  25.45
16 75.23  17.70 619.36  19.91 694.59  19.64
17 0.09 0. 09 0.76
18 22.99  16. 30 22.99  16.30
19 0.63 5. 24 0.63 5. 24
20 12.07  25.15 2.30  19.18  19.67 8. 33 34.04  11.50
21 127.93  27.22 2.94  12.24  216.01  21.41 346.88  23.08
22 755.34  19.01 160.38  28.79 788.04  18.67 8.39 8.93 1712.15  19.36
23 324.76  26.17  27.14  32.70 535.24  26.68 2.02 8.77 889.16  26.52
24 70.79  12.16  70.79  12.16
T{‘:{L 2205.68  21.53 324.30  29.11 3798.04  20.30  23.98  10.85  70.79  12.16 6 422.79  20.81
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Table 5 Carbon storage and carbon densities of dominant tree species with different origins in Anhui
iRz K IR Natural forests AN TL# Plantations

Number cs CD cs CD cs CD
1 1.13 9.46 1.13 9.47
2 480. 50 19. 99 214. 64 19.51 695. 14 19. 84
3 137.11 13.48 137.11 13.48
4 72.06 26.59 9.59 20. 40 81. 65 25.68
5 44,16 16. 18 788. 34 19.62 832. 50 19. 40

6 5.40 14.99 5.40 14. 99
7 2.93 24,42 2.93 24.42
8 13. 44 11. 39 13. 44 11. 39
9 600. 00 36.59 115.10 20. 30 715.10 32.40
10 13.99 14.57 13.99 14,57
11 10. 79 12. 85 3.33 7.24 14.12 10. 86
12 16. 29 23.27 16. 29 23.28
13 21.76 16. 74 12. 32 7.04 34.08 11.17
14 62.72 29.58 20.02 8.52 82.74 18.51
15 2.14 17.87 3.71 33.73 5.85 25.45
16 694. 59 19. 64 694. 59 19. 64
17 0.09 0.72 0.09 0.76
18 22.99 16. 30 22.99 16. 30
19 0.63 5.24 0.63 5.24
20 15. 50 13.03 18. 54 10. 47 34. 04 11.50
21 158. 10 23.05 188.78 23.11 346. 88 23.08
22 1 460. 40 19. 34 251.75 19. 49 1712.15 19. 36
23 547.74 27.52 341.42 25.05 889. 16 26.52
24 70.79 12.16 70.79 12.16
41t Total 3 476. 50 22.60 2 946. 29 19.03 6 422.79 20. 81
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Table 6 Comparison of carbon storage and carbon density for forests in different regions based on the 8th forest inventory
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