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Carbon Balance Analysis of Tianziling Ecological Park in Hangzhou
Utilizing Drone-based Modeling and i-Tree Eco Model
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Abstract

The study examined the carbon budget of plant communities within regenerated brownfield landscapes, aiming to elucidate the
influence of community structure and trait factors on carbon budget levels under specific site conditions. Hangzhou Tianziling
Ecological Park served as the research site, with twenty-five plant communities selected as subjects. Hangzhou Tianziling Eco-
logical Park served as the research site, with twenty-five plant communities selected as subjects. Annual carbon sequestration
and carbon emissions of these communities were estimated utilizing Drone modeling, the i-Tree Eco model, and the Life Cycle
Assessment (LCA) method. The relationship among canopy density, planting density, and the carbon budget level of plant
communities was explored, and the impact of plant trait factors on carbon sequestration was discussed, with the intention of
improving the carbon budget performance of plant communities in regenerated brownfield landscapes. The study examined the
carbon budget of plant communities within regenerated brownfield landscapes, aiming to elucidate the influence of community
structure and trait factors on carbon budget levels under specified site conditions.

The results demonstrated that: (1) The optimal carbon budget performance was achieved when canopy density ranged from 0.50
to 1.00; plant communities with canopy density below 0.50 were predominantly identified as carbon sources. (2) The highest
carbon budget was observed at planting densities between 1 200 and 1 600 plants-hm™. (3) Diameter at breast height (DBH)
and basal area were identified as the primary factors affecting carbon sequestration, with correlation coefficients approaching
unity. Conversely, the correlations between crown width, leaf area, and leaf biomass, as well as carbon sequestration, varied de-
pending on the plant species. The carbon budget of plant communities will be affected by plant trait factors, community canopy
density, and planting density. During the future construction of regenerated brownfield landscapes, plant community structure
will be optimized, and canopy density and planting density will be controlled.
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Fig. 2 Plant community distribution map

E3 TANTRE

Fig. 3 Drone schematic diagram
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Tab. 1 Basic information of plant communities
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Tab. 2 Classification standard of plant community structure

DR B A BE HEZE/ (% -hm?)
Structural grading Canopy density Planting density
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v (0.75, 1.00] (1200, 1600]
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Fig. 4 DSM of Tianziling in Hangzhou
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Tab. 3 Carbon budget of sample points

me HAE FETE E£EHE/(gCa'hm®) EiHEE (kgCa'-hm?) FERl &8 / (kgC-a'-hm?)

Canopy Planting Annual carbon

No.

Annual carbon Annual carbon

density  density sequestration emission balance
Ul m m 13 850.00 8 650.30 5199.70
U2 m m 10 605.00 8123.20 2 481.80
U3 I II 5205.00 7 560.25 -2355.25
u4 m v 16 025.00 9512.14 6512.86
uUs m m 14 815.00 8 743.67 6071.33
U6 I II 10 385.00 7 832.16 2552.84
U7 m II 9290.00 7786.42 1503.58
U8 I II 6575.00 7 410.56 -835.56
u9 I I 3800.00 7734.11 -3934.11
uUl10 1 I 5045.00 756794 -2522.94
ull I m 7700.00 8048.38 -348.38
ul2 I II 7 685.00 7903.75 21875
Ul3 I I 1240.00 7 511.80 -6 271.80
ul4 m v 15 445.00 9387.12 6057.88
uUls m m 10 090.00 8 721.67 1368.33
Uleé m v 15 450.00 9213.84 6236.16
Ul17 m m 12 180.00 9452.30 272770
Ul8 I II 4 850.00 7612.45 -2762.45
ul19 v m 9925.00 8 887.90 1037.10
U20 v v 20205.00 9371.66 10 833.34
U21 I m 8367.00 7 549.55 817.45
U22 v m 10 875.00 9253.14 1621.86
v23 m v 23 002.00 9408.72 13 593.28
U24 II II 6 700.00 7591.21 -891.21
25 I Il 6792.00 7728.44 -936.44
SEEE — - 10 244.04 8342.51 1901.53
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Fig. 5 The relationship between canopy closure and annual carbon budget
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Fig. 6 The relationship between planting density and annual carbon budget
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Fig. 7 Matrix clustering heatmap of plant characteristic factors and carbon sequestration correlation coefficient
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