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Study on carbon density and its dynamic change of forest types
in Huanglong Montain Forestry Region
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Abstract; [Objective) This paper calculated the carbon storage and density in Caijiachuan forest farm
in Huanglong Mountains, which would provide reference to research the function of forest carbon sink in
this area. [Method)] The research built the regression equation of biomass and volume and analyzed the re-
lationship between biomass and carbon storage,carbon density of different forest types,with the forest re-
source inventory data for management. This paper also calculated and analyzed the carbon storage and den-
sity of main forest types (including Cypress, Populus, Betula, Quercus, Pinus tabulae formis , Nonmer-
chantable woods) in this forest farm, and compared with the carbon density of the same forest types in
whole country and five provinces in northwest of China. [Result] In this forest farm, the average carbon
storage was 387 740 t and the average carbon density being 17. 7 t/hm® in 1997 and 1986; The total carbon
storage decreased by 9. 65% and the average carbon density increased by 3. 38% in 1997 compared with
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that in 1986; The average carbon density of main forest types was in the order of oaks(28. 06 t/hm?®),Chi-
nese Pine forest(24. 35 t/hm?) ,Birch Forest(21. 04 t/hm®),weed tree forest(11. 86 t/hm?*),Cupressus fu-
nebris forest (11. 03 t/hm”) and Poplar forest (10. 04 t/hm®). The average carbon density of main forest
types was in the order of near-mature forest (25. 56 t/hm”), young forest (25. 49 t/hm”), medium forest
(24. 77 t/hm?) ,mature forest (13.53 t/hm?),and over-mature forest (12. 84 t/hm?). [Conclusion) This
forest farm had good ability in carbon sink,but the change of the ability of carbon sink was not significant
in 1986 and 1997; The ability of carbon sink was different among different ages and types of forest. Protec-
ting and managing oaks,Chinese pine forest and birch forest well and carrying out the management and for-

est tending of young forest, medium forest,and near-mature forest contributes greatly to carbon sink in this

forest farm.

Key words: Caijiachuan forest farm in Huanglong Mountains;forest types;carbon storage;carbon den-

sity
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Table 1 Parameters of regression equitation between biomass and volume of forests types

Fe AR 53k
No. Type of forest stands ¢ b " Reference

1 FIARM Cypress forest 0.612 9 26.145 1 0.98 [23]

2 AR Populus forest 0.475 4 30. 603 4 0.93 [23]

3 He AR MK Betula forest 0.964 4 0.848 5 0.98 [23]

4 HER AR Quercus forest 1.328 8 —3.899 9 1. 00 [23]

5 Z¢ KK Nonmerchantable woods 0.756 4 8.310 3 0.99 [23]

6 MAAMK P. tabulae formis forest 0.755 4 5.092 8 0.98 [23]
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Table 2 Carbon storage,density and dynamic change of forests types in different years in Caijiachuan Tree Farm

T EFnE= [T =) =
by e oot ormh G0t Oaote b
Area Volume Biomass Carbon storage Carbon density
MIAMB Cypress forest 0.033 0.006 0.039 0.020 6.06
HMe AR AK Betula forest 3.770 1. 881 18. 140 9.070 24,06
BERE AR Quercus forest 5.832 2. 409 32.010 16. 010 27. 45
1986 M AR Populus forest 2.407 1.069 5. 085 2.542 10. 56
WAAK P. tabulae formis forest 4.973 3.451 26.070 13.030 26. 20
& K H# Nonmerchantable woods 0.066 0.018 0.137 0.068 10. 30
&1t Sum 17. 081 8.834 81.481 40. 740 17.43
MIARM Cypress forest 0.005 0.002 0.015 0.008 16. 00
He KM Betula forest 0.271 0.101 0.976 0.488 18.01
BERE PR Quercus forest 6.520 2.813 37. 380 18. 690 28.67
1997 AR Populus forest 4,408 1.765 8. 396 4,198 9.52
AR P. tabulae formis forest 5.919 3.524 26.620 13.310 22.49
2 A Nonmerchantable woods 0. 085 0. 030 0.228 0.114 13.41
it Sum 17. 208 8.235 73.615 36. 808 18.02
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Table 3 Carbon storage,carbon density and dynamic changes of forest stand different growth stages in Caijiachuan Tree Farm
T EATR: TR i FE/
by Jra ket om0t oo ey
Area Volume Biomass Carbon storage Carbon density
o B Over-mature forest 0.163 0.107 0.520 0. 260 15.95
AR Mature forest 1.323 0.702 3.768 1. 884 14. 24
1986 AR Near-mature forest 1.852 1. 215 8.317 4,158 22.45
HF1#3 Ak Middle-aged forest 8.079 4.379 41. 200 20. 600 25.50
M Young forest 5.665 2.429 27.720 13. 860 24,47
BT Sum 17.082 8.832 81.525 40,762 20.52
i HAK Over-mature forest 3.584 1. 459 6.970 3.485 9.73
K Mature forest 0.976 0.436 2.503 1. 251 12.82
1997 JE K Near-mature forest 0.796 0.592 4.562 2.281 28. 66
H1 i AR Middle-aged forest 6.428 3. 487 30. 900 15. 450 24.04
i K Young forest 5.425 2.262 28. 750 14. 375 26.50
B3t Sum 17.209 8.236 73.685 36. 842 20. 35

M 3 AT LUE . 88 5 AR ok 2R AN &)y i
AT Bk it 2t 147G 185 00 L v o O A Bl it R G A
PR 3k R phy L 7R ARG R R DA B[R] MR ol
MIAHSE R R GIRM . [RA AL TR A A K By B i bR 4y
TR SJ U4 BRORIT 18 B8 Bl A i X R o 2 R 3 )
di 1986 F1 1997 4F FR bR E  fiff it 1 84. 5406 Al
80. 95 Y0 o 1M IUE BMR L AR | 3k BRI B A i 22 RN
FRMOR R i B ) R R 2006 . B AR AR 2R A
BEIKOF- B AN W7 2 55, 40 i RO DB s 22 L 1) i
HE— 20 NaE . AR A TR R AR KB B 45 bR
Ho Tl 2 E A A AN e i R A AR A, Horb 5 1986 4 A
L 1997 4F 4 % bR FI I 20ORR 09 5k %% B2 43 0l B T
8. 29 %6 1 27. 66 Y6 5 {H 2 v il AR R AR L 3t AR 1)
BRI R T 5.72%,9.97% F1 39. 04% , it

B2 AR ) A2 4K B BOpR o3 Atk % B B P S 4E L ORI
W A 3T bR (25, 56 t/hm?®) . 4 #% bk (25. 49
t/hm?) ., H1#4 bk (24. 77 t/hm®) ., & 24 bk (13. 53
t/hm?) it Bk (12. 84 t/hm?®)

3.3 EXJIMpELERALEE (R HFRTEY

R E L&

M T B A A it = A A D A B VT 2 N E
UL T AA 56 HOx B dE Ab B R T b B X
BRI B ST 45 R R AT LA B AR 45 2R WL 3R 4 RISk
5.

M 4 "] LUE Y 2531 AR 37 2R AR F- 240 ik % &
R17.7 /hm® AR Y T A R ROT B e 0 R Y
40. 0% 4 B Y F RV H N & T 2 O A
MOV Y45 %5 BE 1 39. 496,34, 1% ,33. 7% ,43. 0% Fil



573

LIS A+ 45 < B 1 2K 52 1| R 37 2R bR 26 8 ok 2 R LR AR TT 5

81

28. 796 1] DLEE SN Bk AR MR- 2 i 2 L AR
H1 5 TR B8 51 bk 3 R0 70 2R AR 28 B ) ik
g2 £ o 5 N € N7 NN 7 N NN 71 7 NN 7 )
TR 2 AP ) R ARG 5 TR ) IR 2 R R M- 24 e
* 4

BRI 50.1%,60.7%,62. 0% ,38. 6% il 34. 6% ;
H IR s A DX S v il 8 A 1 S 34 ik 8 e s 4 R 3
K92, 0% H 32 B I R 5 3 4 O 12 Hb XY 3 AR A
R S,

EZRIHBHELERALAEH (KRN EHHRTENLILE

Table 4 Comparison of average carbon density between Caijiachuan Tree Farm and

nationwide and five northwest provinces (area)

=2 A (XD £ FR k% B/ (t« hm™?) H A/ %% T8 SCHR
No. Name of Province(area) Carbon Density Ratio Reference
1 B VE Shaanxi 44.9 39.4 [26]
2 Hilt Gansu 51.9 34.1 [26]
3 #1M Qinhai 52.6 33.7 [26]
4 T B Ningxia 41.2 43.0 [26]
5 i Xinjiang 61.6 28.7 [26]
6 4> % Nation 44,2 40.0 [26]
7 3% )I] Caijiachuan 17.7 100
x5 ERINNKGSELEFRAFEREERZTENLER
Table 5 Comparison of the carbon density of diffent forest types between Caijiachuan Tree Farm and nationwide
T T T (1 e b ? 2 X 1
= Jien B i G 101/
: o ype across China Carbon density atio
1 WA Cypress 22.032 11.03 50. 1
2 He AR Betula 34. 640 21.05 60.7
3 HEW Quercus 45.238 28.06 62.0
4 W Quercus 26.021 10. 04 38.6
5 WHS P. tabulae formis 12.679 24. 35 192.0
6 Z% K Nonmerchantable woods 34. 280 11. 86 34.6
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