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Changes of Forest Carbon Storage and Carbon Density in Zhaoqing City
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Abstract A comparative analysis of the area, carbon storage, and carbon density of different dominant
tree species and forest ages in Zhaoqing city was conducted. The results showed that the total area of arboreal
forests in Zhaoging city was 70. 96 x 10° hm”, with a total carbon storage of 2 811.92 x 10’ tC in 2023. The
middle-aged to mature stages of Pinus massoniana, other soft broad-leaved forests, and broad-leaved mixed for-
ests were the largest contributors to the growth of forest arbor carbon storage in Zhaoqing city over the past five
years. Broad-leaved mixed forests, needle-broad mixed forests, and coniferous mixed forests had the strongest
carbon storage capacity; and as forest age increased, the carbon density of tree species generally showed an in-
creasing trend. Middle-aged forests and near-mature forests accounted for 54. 8% of the arbor forests in Zhaoqing
city, indicating that the forest carbon storage in Zhaoqing city would continue to grow over the next few dec-

ades. Among them, the carbon density of near-mature and mature broad-leaved mixed forests increased the most
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from 2018 to 2023, and had great potential for carbon storage. In addition, the area and carbon storage of artifi-

cial forests in Zhaoqing city were about 6 times that of natural forests, but the carbon storage capacity and car-

bon density growth rate of artificial forests per unit area were not as good as natural forests. Therefore, imple-

menting precise improvement projects for forest quality to improve the carbon storage capacity of artificial forests

per unit area was the main way to effectively increase the forest carbon storage and carbon sink function of Zhao-

qing city.
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Figure 1 The location of Zhaoging city
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Table 1 Area, Carbon storage, and Carbon density of different forest types and age groups at 2018 and 2023

e st WA/ (x10° hm*) #RfiEE/ ( x10°tC) FR%EE/ (tC/hm*)
FRARSEA Area Carbon storage Carbon density

Forest types

2018 2023 2018 2023 2018 2023

FeWE AR Eucalyptus forest 19.47 17.35  575.91  518.31  29.57 29. 87

Iy RHAAMR Pinus massoniana forest 17.72 17.18  576.40  686.93  32.52 39.98
HAh 4% fFE Ak Other malacophyll broadleaved forest 16.24 15.73  600.63  670.23  36.98 42. 61
FZARM Cunninghamia lanceolata forest 4.76 5.02 150.28  178.62 31.55 35.59

5T IR 22 Ak Mixed coniferous and broadleaved forest 5.48 5.50 227.13  278.65 41. 44 50. 63
IBHARHK Pinus elliottii forest 1.99 1.92 68. 47 85.18 34.39 44. 45

[{# VR ZZ K Mixed broadleaved forest 2.73 2.75 106. 72 126. 77 39.09 46.13
B Castanopsis fissa forest 1.91 1.96 73.29 88. 50 38.43 45.24

EF IR A2 AR Mixed coniferous forest 2.02 1.96 91.89 111.45 45.57 56. 83
HiAfif FEAK Other sclerophyll broadleaved forest 1.42 1. 40 52.82 61.19 37.29 43. 84
HAB T AHK Other tree forests 0.07 0.19 3.15 6. 08 47.56 31. 64

M3t Total/¥{H Mean 73. 81 70.96  2526.69 2811.91  37.67 42. 44

x2 ATEERFHFM 2018 12023 FWHEM, HBiEESHEE
Table 2 Area, Carbon storage, and Carbon density of different forest age groups at 2018 and 2023

, A/ ( x10° hm?) WhitE/ ( x10° tC) W/ (tC/hm?)
LEEe Area Carbon storage Carbon density
Age classes
2018 2023 2018 2023 2018 2023
LR Young forest 18. 80 10.75 512. 86 350. 83 27.28 32.62
g Ak Middle-age forest 29. 05 25.28 948. 22 951. 87 32. 64 37.65
JTEHK Near mature forest 13.92 13.61 547. 64 548. 19 39. 34 40. 29
J PR Mature forest 8.73 14. 81 359. 08 627.79 41.12 42.40
F AR Over-mature forest 3.31 6.51 158. 89 333.24 48.05 51.22

x3 AREHFMERRIRE 2018 12023 FHHRTE
Table 3 Carbon density of different forest types and age groups at 2018 and 2023

W/ (tC/hm®) Carbon density

AR 4t bk e bk SR YN JREAR SUE YN

Forest types Young forest Middle-age forest — Near mature forest Mature forest Over-mature forest

2018 2023 2018 2023 2018 2023 2018 2023 2018 2023

Fie bk 15.09  18.77  26.25 18.06  38.35 21.64  43.80 36.00 52.37  48.14
HEM 27.29  36.58  32.53  39.82 37.16 40.37  37.35 42.19  41.78  50.30
FLABER AR 31.20  35.63  36.45  40.65  42.88  45.24  50.19 47.86  65.14  67.28
AR 21.41  20.84 37.86  35.81  39.97  44.79  46.23  47.61  55.66  58.61
B TR sS R 35.94  46.91  41.84  49.75  44.89 52,50  46.65 51.35 4569  54.76
TR HOAAFR 19.30  36.12  24.91  31.25 3247 39.18 39.72  45.89  38.80  48.34

(AL R AN 29.52 38.83 32. 41 43. 42 30.91 47. 14 34. 84 57.63 44. 66 56. 82
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B/ (tC/hm*) Carbon density
AR FANIEZI S REZN IR DE%N FRE LY\
Forest types Young forest Middle-age forest ~ Near mature forest Mature forest Over-mature forest
2018 2023 2018 2023 2018 2023 2018 2023 2018 2023
H P 26.34  24.48  31.30  16.52  36.69  30.33  39.53  46.43  40.43  48.43
B H-TR AR 38.57  52.58  46.20  55.62  49.54  58.86  47.80  59.90  48.02  52.32
At B fi] 33.45  41.07  43.18  48.32  53.39  46.91  60.13  54.07  52.45  72.65
HoAh T A 56.39  16.09  41.71  26.99  46.30  62.76  44.31  22.97  49.78  55.15
x4 FTEFRMEEEHRR 2018 F12023 £RHRIEE
Table 4 Carbon storage of different forest types and age groups at 2018 and 2023
WRfigH:/ ( x10° tC) Carbon storage
AR AINEZEN BRNEYN AR A i AR
Forest types Young forest Middle-age forest  Near mature forest Mature forest Over-mature forest
2018 2023 2018 2023 2018 2023 2018 2023 2018 2023
FeRI bR 39.68  31.36  260.45 74.64  209.97 58.53  51.23 213.35 14.59  140.43
)=/ 142.58  86.45  220.54 313.84 109.62 143.89 101.89 139.45  1.78 3.3
FLABER oA 174.01  95.58  264.43 295.75 92.53  157.42 39.95  80.68  29.70  40.79
AR 49.16  32.73  47.91  54.24  23.48  43.38 21.94  35.96 7.79 12.31
ETRATR SR 54. 88 39.6 88.15  103.84  44.72  64.92  24.29  42.73  15.10  27.56
1 Hh A 1. 66 1.16 8.01 3.05 17.52 13.7 32.81  41.17 8.48 26.11
Ii#] YR B2k 1.21 17.59 6.73 49.41 9.83 30.65  27.23  22.46  61.72 6. 66
H PR 0.35 1.97 4.36 1.27 13. 59 1.52 42,36  21.95  12.63 61.8
BT TR S AR 17.74 9.03 3052 33.94  22.28  28.67 16.23  28.49 5.12 11.32
JHC Al B3 R A 31.53  34.74  17.04  20.96 3.78 5.33 0.24 0. 09 0.23 0.07
HA TR A 0.07 0.63 0.09 0.93 0.32 0.18 0.91 1.46 1.76 2. 88
x5 AEWMBRAME AT 2018 12023 £HER, REESHEE
Table 5 Area, Carbon storage, and Carbon density of natural forest and artificial forest of different forest
age groups at 2018 and 2023
FHRHK Natural forest AT #K Plantation forest
PRARZEHY [1igA Tfiti ./ &3 g2V Befiet fat/ &
Forest ( x10° hm?) ( x10° tC) (tC/hm*) ( x10° hm*) ( x10° tC) (tC/hm*)
types Area Carbon storage Carbon density Area Carbon storage Carbon density
2018 2023 2018 2023 2018 2023 2018 2023 2018 2023 2018 2023
Ytk 2.26 1.29  66.06 47.14 29.18 36.67 16.53  9.47 446.80 303.69 27.02  32.07
FIAAR 5.42 434 199.81 177.56  36.87  40.96  23.63  20.95 748.40 774.31 31.67 36.96
EHH 161 2.67  67.23 121.52 41.63  45.50 12.31  10.94 480.41 426.67 39.03  39.01
WK 0.79 1.27  32.88 58.72 41.61 46.35 7.94  13.54 326.20 569.08 41.07  42.03
dEAK 101 0.61 53.03 40.57 52.62 66.94 2.30  5.90 105.86 292.66 46.04  49.61
M3t 11,10 10.16  419.01 445.51 40.38  43.83  62.72  60.79 2 107.68 2366.41 36.97  38.93
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