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Temporal and Spatial Variations of Arbor Forest Carbon Storage of Gansu Province Based
on InVEST Model in the Forest Area of the Qilian Mountains
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Abstract ; Based on the forest land update data in Gansu Province in 2016 and 2019, China’s land cover data
and topographic data,the InVEST model was used to estimate and analyze the temporal and spatial varia-
tion characteristics of carbon storage in the arbor forests in the Qilian Mountains. The results showed that
1) the distribution of carbon storage in arbor forests in the study area presented the distribution character-
istics of northern flaky-central point flaky-southern linear. 2) In 2016 and 2019, the carbon storage of arbor
forests in the study area increased by 25 900 t,with an average annual carbon sink of 863 000 t. 3) In 2016
and 2019, the carbon storage of spruce accounted for the largest proportion, with an average proportion of
88.82% ,and the growth of middle-aged and near-mature forests with the most potential carbon sinks in
the future was the main growth, mainly distributed on shady,semi-shady and semi-sunny slopes with an al-
titude of 2 500—3 500 m and a slope of 10°—40°. 4) From 2016 to 2019,1 219. 22 hm” of pasture land,cul-
tivated land,unused land,and construction land turned back to forest land. The above results reflect the be-
nign transformation of the forest carbon sink function in the study area,indicating the effectiveness of eco-
logical governance projects such as returning farmland to forests and artificial afforestation.
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Table 1  Carbon Density of Dominant Tree Species of Arbor Stands by Age Group in Qilian Mountains t+hm *
2016 2019
Pt S A Fif g
Hb b Hb T A - M Hb 1 Hb T A + M
Me3 (Betula spp.) FAIRiEZIN 18.19 18. 94 22. 67 23. 60
BRNCYN 27.90 29. 04 31. 30 32.58
I bR 34. 26 35. 66 37.65 39. 20
SR 38. 35 39.92 40. 62 42.29
o bk 24, 87 25. 89 25. 85 26.91
[i] v FAURCUIN 16.57 17. 25 23. 30 24,25
LRNCYIN 16. 83 17.52 19. 20 19.98
25. 94 27.00 27.85 28.99
30. 79 32.05 34.18 35.59
12.92 13.45 13.96 14. 54
WA (Salix) 0. 00 0.00 0. 00 0. 00
0. 00 0. 00 0. 00 0. 00
3. 40 3.54 3.51 3.65
0. 00 0. 00 0. 00 0. 00
7.19 7.49 7.27 7.57
AN (Lariz gmelinii) 6.09 6. 34 7.56 7.86
7.19 7.48 8.98 9.35
5. 84 6.08 6.71 6.99
SR AR 22. 64 23.57 24.56 25.57
o bk 9.96 10. 36 0. 00 0. 00
Ho A #1125 (Cupressaceae spp. ) L% b 14.02 14. 60 15.69 16. 33
LRNCH N 27.54 28.67 29. 38 30. 58
Pl YN 35. 65 37.11 37.52 39. 06
R 28. 26 29,42 29.41 30. 61
ik #AR 0.00 0. 00 0.00 0.00
oAt A 25 i b 3.93 4.09 0. 00 0. 00
BRNCYN 6.08 6.33 6.72 7.00
I bR 6.11 6.36 6.36 6.62
JRUAAR 10. 57 11.01 10. 70 11. 14
FUR YN 9. 66 10. 05 0.00 0. 00
At B i 2 FAURCIIN 15. 82 16. 47 22.19 23.10
LRNEYN 15.95 16. 60 17.12 17.82
YN 26. 06 27.13 27. 40 28.52
AR 29. 96 31.19 30. 81 32.08
o bk 0. 00 0.00 0. 00 0. 00
#2 (Populus spp.) L1 Ak 5.69 5.93 7.76 8.08
LRNCYIN 13.71 14. 27 10. 54 10. 97
Pl YN 17.97 18.71 18. 39 19.15
RN 21.02 21. 88 21.76 22.65
FURZ W 23.98 24. 96 25.42 26. 46
WS (Pinus tabuliformis) L1 Ak 0. 00 0. 00 0. 00 0. 00
BRNCYN 29. 86 31.08 36.17 37.65
26. 77 27. 86 30. 74 32. 00
62.25 64. 80 67.52 70. 29
0. 00 0. 00 0. 00 0. 00
K2 (Picea asperata) 27.99 29. 14 29. 04 30. 23
34.79 36. 21 45.53 47. 39
bl SN 53. 94 56. 15 65.78 68. 48
AR 35.98 37.45 33. 86 35. 25
it Bk 26. 24 27.32 27.56 28. 69
& A IR PRI 11.83 12. 32 13.53 14.09
i bk 24. 29 25.28 37.35 38. 89
Pl YN 30. 64 31. 89 52. 20 54. 34
RN 32.22 33.54 42.05 43.78
FURZ W 10. 51 10. 94 24. 90 25.92
LU FARCEIN 20.11 20. 94 31.93 33.23
LRNCYN 25. 30 26. 34 30. 30 31.55
SN 67.94 70.72 75. 89 79.00
LA 65. 31 67.98 71. 99 74. 94
o bk 0. 00 0.00 0. 00 0. 00
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Table 2 Carbon storage of arbor forests in counties and districts in Qilian Mountains

B0 E AR/ hm” 2016 A fifi ik /¢ 2019 AFE B fiff ik / ¢ T fith 1 KR (D)
K EE 39 897. 88 224 015. 08 273 431. 04 22.1
HAN X 20 714.52 257 907. 33 309 931. 92 20. 2
R E 9 219.47 100 821.73 116 041. 94 15.1
KHLH 388 394. 46 4092 027.02 5123 398. 82 25.2
HIM X 9 419. 89 41 538. 89 48 801. 35 17.5
Vil R0 1206 486. 61 5416 904. 07 6 673 488.51 23.2
RIRE 32 122. 85 428 640. 30 504 639. 90 17.7
TIPS =Y 25 291. 31 389 620. 91 466 588.79 19.8
PR 7] 132 553. 96 94 462. 25 118 717.75 25.7
Hit 1 864 100. 96 11 045 937.59 13 635 040. 03 23.4
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Fig. 1 Distribution of carbon storage in arbor forests in 2016 and 2019 in Qilian Mountains
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Fig. 2 Carbon storage of different dominant tree species in each age groups of arbor forests
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Table 3 Carbon storage and carbon density of arbor forests under different altitudes,slopes,and aspect gradients

2016 4F- Bk fif 12

2016 Rk /

2019 4E Bk it it 2019 4EBRH E/

CES P (X10* ©) (t+hm %) (X10' v (t+hm *)
ik 2500 m LR 19. 54 81.92 23.93 100. 54
2 500~3 000 m 647.11 86. 23 804. 50 107. 50
3000~3 500 m 437. 84 84,38 534.95 104. 07
3500 m b 0.11 88. 09 0.12 103. 62
1353 0°~10° 65. 54 90. 05 80. 54 111. 21
10°~20° 301. 59 87.54 371.95 108. 40
20°~30° 438. 62 84.16 542.16 104. 56
30°~40° 259. 69 83.92 321,04 104. 59
40°~50° 36. 14 88. 20 44. 20 109. 17
50°LL b 3.02 89.57 3.62 109. 28
B i) 99 43¢ 682.12 87.62 845. 67 109. 15
£ 152. 67 84. 02 187.53 103. 91
| 227. 49 83.93 280. 75 104. 43
FH 38 42.31 68. 95 49. 56 81.59
x4 MBELKK 2016—2019 £ it F AL B EBIER
Table 4 Transfer matrix of land utilize category from 2016 to 2019 in Qilian Mountain forest area hm?
- b I R it i R b K3 ) FH A5 i Hb
s 691 984. 64 0.55 39. 51 0.71 2.43 4.10
o3 8.79 17 279.72 0. 04 0. 00 0. 00 1.06
R b, 1 149. 35 44. 39 713 302.02 5.65 0.02 32. 14
7K 5K 6. 80 0. 00 5.37 46 350, 37 0. 00 21.29
R FH 93.19 0.00 0.00 0.63 349 710. 07 1.57
A 14.48 1. 90 4.62 0.15 0. 00 7 564.59
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Fig. 3 Carbon storage of dominant tree species and age groups under different altitude gradients
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Fig. 4 Carbon storage of dominant tree species and age groups under different slope gradients
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Fig. 5 Carbon storage of dominant tree species and age groups in different aspects
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