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Abstract; The Miyaluo Nature Reserve is an important carbon sequestration region in Western Sichuan. Study of
aboveground forest carbon storage in Miyaluo Nature Reserve is necessary for elucidating the distribution characteristics of

forest vegetation carbon storage in alpine gorge areas. Furthermore, it is of great significance to the scientific management of
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forest resources and the maintenance of forest ecological environments in the nature reserves. In this study, carbon storage
models were established for seven main tree species to estimate the carbon storage on forest land. Firstly, 897 samples were
obtained from a field survey, and sample biomass and carbon storage were calculated based on the volume-derived biomass
method. Secondly, Landsat 8 satellite remote sensing data were used to obtain image characteristics of forest vegetation.
Thirdly, combined with forest survey data, 80 factors were determined that were classified into six categories ( band
information, vegetation index, principal component analysis, texture features, topographic factors, and vegetation growth).
Moreover, the correlation between these factors and the biomass of different tree species was analyzed, according to the
order of Pearson’s correlation coefficient, the significant correlation factors were then introduced into the multiple linear
stepwise regression equation as independent variables, and the estimation models of aboveground carbon storage of different
tree species in the tree layer were established. Finally, the aboveground carbon storage of the arbor layer was calculated by
the estimation model, and the carbon storage in the shrub layer was calculated using the average biomass density method.
The results showed that (D the accuracy of models for carbon storage estimation was within the margin of error, and the
correlation coefficient between the measured value and the predicted value of the model was 0.675—0.775. ) The total
carbon storage in the forest in the Miyaluo Nature Reserve was 5.861 Tg, of which the aboveground carbon storage in the
arbor layer was 5.632 Tg, and the carbon storage in the shrub layer was 0.229 Tg. The order of the aboveground carbon
storage of the prominent species was Abies faberi > Picea asperata > Tsuga chinensis > Larix gmelimi > Quercus acutissima >
Betula chinensis > Pinus tabulaeformis > Pinus armandi; The total carbon storage of fir trees was 5.098 Tg, accounting for
86.98% of the aboveground carbon storage in the study area. The spruce-fir forest was the most widely distributed forest type
in the Miyaluo Nature Reserve, and it played an important role in maintaining the carbon balance. 3 The average carbon
density in the forest in Miyaluo Nature Reserve was 53.138 t/hm’, and the carbon density of Chinese fir species was higher
than the average. The carbon density of fir was much higher than that of other tree species and was 74.467 t/hm’. @ The
spatial distribution characteristics of aboveground forest carbon storage in the study area were obtained by overlapping the
Digital Elevation Model ( DEM) with carbon storage. Taking the Zagunao River and its tributaries as the center, the carbon
storage spatial distribution data were extended to the surrounding area by a given buffer distance in the whole region, similar
to arborization. The largest area of forest vegetation carbon storage was distributed in regions with elevation of 3000—4000

m. The aboveground carbon storage on shady slopes was higher than that on sunny slopes.

Key Words: Landsat image; carbon storage; biomass; regression; spatial distribution
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Fig.1 The location of Miyaluo Natural Reserve
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Table 1 The biomass estimation model and carbon storage conversion coefficient of different species

Moy B Fh EHRUR - Y AL R Hedi 2K %
Stand type Species Biomass estimation model Conversion coefficient
=& 12 Spruce-fir gz Y=2.137V0.7532 50.50
PN 51.60
Rtz 50.00
FAZ& Pine AL Y=0.5272V1.0793 52.59
A 53.14
=TI 54.37
4R Soft broadleaved HEA Y=2.152910.6085 49.38

Frh Y FORHM YR (Ty) , V FRRFE A (m®/hm?)
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Table 2 The factors of establishing the mode
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Table 3 Estimation model of aboveground carbon storage in different tree species

oy WFh Hb b B fif e A AR R
Stand type Species Aboveground carbon storage estimation model
K2 Spruce-fir Wi W=0.741XDen+78.023XEVI-0.253%Slope—5.280x Cor; —12.328 XM ; +8.434x M, +68.663
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SN W=45.188xM,-11.907xM,—9.031xV,+75.852xPC,—6.905
I Soft broadleaved HEA W=-250.197xWVI-0.011xDEM+0.225x Den+22.973xV,, +57.884
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Table 4 Accuracy test results for each model

T brif 22 WA M brE e 22 ARG R B

Model Standard deviation Standard error Coefficient of association
A% Chinese Pine 11.527 2.578 0.767

PN Larch 25.128 4,749 0.706

#1114 Huashan Pine 10.169 2.626 0.753

42 Fir 14.392 1.890 0.775

=12 Spruce 26.178 3.702 0.675
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HEA Birch 10.563 1.996 0.659
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Table 5 Statistics of forest aboveground carbon storage

Moyl A (IR B fit it T
Stand type Species Area/hm? Carbon storage/Tg Carbon density/ (t/hm?)
Z 312 Spruce-fir gz 49928.248 3.718 74.467
P 19188.480 1.073 55.919
BRAZ 5697.116 0.307 53.887
FAZE Pine FLAURN 5159.384 0.244 47.292
R EVN 1892.261 0.092 48.619
EEITIR N 418.080 0.014 33.486
K HE Soft broadleaved HEAR 4841.406 0.184 38.006
K Shrub THARNRSE 23172.660 0.229 9.880
J3T Total 110297.635 5.861 53.138
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