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Table 1 Images of the study area
WHEE FREL ) nh
Survey ID Acquisition  Cloud cover/
year time %
LC1310412015354LGNO0  2015-12-20 1.53
2015 LC1320402015313LGN0O0  2015-11-09 1.24
LC1320412015313LGNO0  2015-11-09 0.54

1.2.2 F3RAEHE WERIXIE 60 MR, FEHL
WA R A 2015 4F 11 H 2 2016 4 3 H . FEHb
K/hA30m x 30 m, HEHEEHE R 3 km UL 1.
HEAICSR T ARMM R . Kafe (DBH). W& . #f
O ARSR . MR SR B AR R DS,
TEM BRI AR Y B R
123 ZLaiib LSt (1) HILis
BRA: AR R 1R
W =0.073x D" x H*®° (1)
Hir, Wbk EYR, D oM, H RS,
(2) E LA P BRAE R TR AN -
C, = Wxf, )
C W ARG R, . ASEAR, QWA
$0.513 120, Al JE A5 WLk 2.

*2 SMEEHE
Table 2 Field survey data

Ha Mean DBH/  Mean height/ 9
Index i p carbon storage/
(t-hm™)
I KM Max 22.76 14.18 87.10
#/MH Min 6.85 4.48 6.65
“FH#){H Mean 14.80 8.70 29.61
FrifE % SD 3.68 2.11 16.33
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Table 3 Variable information

A2
Facter type

H5 B

Factor information

LY B R F Single band factor
Fikk 5% Vegetation index
fifj 81 LU B 540 A T Simple ratio index factor
{5 B 58K 7 Information enhancement factor

U3 AT Teture factor

HbiJE -1 Topographical factor
Hig A KX Vegetation growth factor

C. B1. B2. B3. B4. B5. B7
NDVI. DVI. ND32. ND53. ND57

B4/B3. B4/B2. B5/B3. B5/B4. B5/B7. B7/B3. B3/Albedo. B4*B3/B7
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XM (CRY. AH5:EE (DD i —41 (SMD. H(EN). fiifE (SKD
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Fig. 1

Schematic diagram of Bayesian correlation matrix of each characteristic factor
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Fig. 2 Relationship between the number of variables
and the accuracy of the model
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Table 4 Comparison of accuracy of different regression models

A5t Variable

R?2  RMSE/(t-hm™) MAE/(t-hm™) rRMSE/%

FeiE AL A Spectral and sample plots data

i FIFE £ + DEM Spectral and sample plots data + DEM
et FIRE A + 208 1E Spectral and sample plots data + texture features

Rk MIRE R + DEM + SCH4HE Spectral and sample plots data + DEM + texture features  0.892

0.549 11.289 8.552 38.13
0.670 9.465 7.698 31.97
0.825 7.036 5.666 23.76

5.539 4.319 18.70

g EIR, TS U EE ) RF-MC £
RIKE B i &, R® 4 0.549, RMSE 3 11.289
t-hm™=, MAE Jy 8.552 t-hm™, %3455 A DEM #i
QUHEHIE)G, BORUR A PTEgE . b AR
TE AR IRONE B 4R A e, U HA S BRARAE ] LUAT R
THERUAE B Wi 5] A DEM 140 B AR E 1Y RF-
MC ARG /e i, R? 4 0.892, RMSE # 5.539
t-hm™, MAE 3 4.319 t-hm™2, %A% b H At A 56
SR E R &, AR/ DR AT R T A2 AR AR

YR I R2 A )y 0.827,
24 AREERAHEES

HH2e 4 v, AR B ANH E PERE R3S K
A, BT AOFR 2278 S S g M IO 45 5, I TTT 52 )
TR A 7 25 o PR R 25 1 9 3 R & 3 Bt A
REFAR, LRI TN 45 S 22 SRR ], Ao e MR
Z Y, 4 LR RS 2 YR DEM Fnor B
FRAE B9 51 A B W A%, rRMSE 43 5]y 38.13%,
31.97%, 23.76%, 18.70%. Ffizsz DEM FIL 3=
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Estimation and Uncertainty Analysis of Aboveground Carbon
Storage of Pinus densata based on Random Forests and
Monte Carlo

CAO Jun, ZHANG Jia-long, XIAO Qing-lin, WANG Fei-ping, HAN Xue-lian, HUANG Yi-jie
(College of Forestry, Southwest Forestry University, Kunming 650233, Yunnan, China)

Abstract: [Objective] To study the model uncertainty induced by different types of variables on carbon

storage estimation. [Method] Taking as the research object, Random forest joint Monte Carlo (RF-MC)
was used to establish a carbon storage regression model of Shangri-La Pinus densata based on different
variable combinations to determine the uncertainty of each model. [Result] (1) Spectral and plot data dir-
ectly contributed to the estimation accuracy and uncertainty of the RF-MC model. (2) The model prediction
introducing texture features was better than introducing DEM. (3) The RF-MC model that introduced both
DEM and texture features performed the best (R?=0.892, RMSE=5.539 t-hm™2, MAE = 4.319 t-hm>?,
rRMSE=18.7%). The model fit improved by 0.343 and the uncertainty of the model decreased by 19.43%.
[Conclusion] The RF-MC method based on multiple characteristics performs well on carbon storage estim-

ation. Different types of variables have certain impact on the accuracy and uncertainty of carbon storage

estimation.
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