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Forest biomass estimation in Shangri-La based on the remote sensing
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Abstract: To provide a basis for analyzing the forest carbon cycle, carbon storage, and carbon changes, for-
est biomass, the main parameter for determining carbon cycle processes in terrestrial ecosystems, was esti-
mated. Variables measured in the study site of Shangri-La, Yunnan Province, included the vegetation index,
precipitation, accumulated temperature, total radiation, and elevation. Established models of regional forest
biomass estimations for spruce-fir forests (Abies georgei and Picea likiangensis), oak forests (Quercus aquifo-
lioides), Yunnan pine forests (Pinus yunnanensis), and alpine pine forests (Pinus densata) were tested by com-
bining layers of remote sensing integrated factors, of geographic comprehensive factors, and of the above list-
ed variables. Then, forest biomass was estimated. Results revealed a total biomass of 1.14 hundred million tons
with the following forest type biomass estimates in hundred million tons: spruce fir forests was 0.71, oak
forests 0.14, Yunnan pine forests 0.09, and Alpine pine forests 0.20. Also, for these forest types, altitude
and slope influenced distribution of total biomass, but aspect did not. [Ch, 1 fig. 7 tab. 10 ref. ]
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Table 1 Principal component analysis of vegetation index

T A5 K44 B Fik Sl
P P, Py

U — fhA Bl A 4K Npwi=(Ng=R)/ (Ny+R) 0200 0967 -0.099
AR TR Ry=R/Ny 0.245 0.936 0.044
T MR 5 Py=\/(0.355N;-0.149R )+ (0.355R ., —~0.852Nyy ) 0.940  0.185 0242
ESER R T Gy==0.160 3Ty—0.281 97,,~0.493 9T5+0.794 0 Tyy,~0.000 2Tys~0.144 6T,y 0812 0528  0.144
2 fELH Bl A AR Dy=Ni—R. 0.823 0.519  0.150
2 E R B R AR By=0.024 3Ty +0.415 8Typ+0.552 4T;+0.574 1T+0.312 4Ty5+0.230 3Ty 0913  -0337  0.188
165 1 78 B S 8 mmﬁM“FV@M?V*WW&O 0203 0949  —0.153
ND32 Ni=(Tvs=Tve)/ (Tast To) 0.737  -0.509  -0.360
VIS123 V=Tt Tyt T 0791  -0534  0.200
1/TM3 T,=1/Tys -0.866 0307  0.341
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Figure 1 Distribution of Shangri-La forest biomass
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Table 3 Estimation value of biomass for the forest types Table 4  Estimation accuracy of forest biomass
- B S AR 5/ (- hm ™) st MESEME, ARMRR M2 SRS
wmACL /M O] et EHAL ¢ et %
PR EE Y N 0.71 238.274 26.487 598.714 FRRLY VN 0.71 0.60 -0.11 81.63
YN 0.14 112.997 15.889 374.091 MR 0.14 0.19 0.05 76.17
PEaR VAN 0.09 89.013 56.244 214.188 2 E AR 0.09 0.07 -0.02 79.84
e LA A 0.20 114.161 43.456 358.672 iR Ll AR B 0.20 0.23 0.03 86.04

222 ARIZIEAMWADTIESA RGO A PO R S HOT R, KRN 0°~90°43 -3
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Table 5 Distribution of forest biomass at different altitudes Table 6 Distribution of forest biomass in different slopes
TR Hl /m AP RN a7 AR Y L A5)/% WeBE ORVEE/(C) BRI i SR W Y LA /%
2 000 PAF 2 424 873.89 2.12 S gy 0~5 215 439.00 0.19
2 000~2 400 6 706 169.14 5.87 B 6-15 11 705 763.86 10.25
2 400~2 800 10 421 487.48 9.12
B 16~25 38 541 210.92 33.73
2 800~3 200 22 156 011.29 19.39
[ 3 26~35 50 166 135.50 4391
3 200~3 600 25 850 110.32 22.63
3 600~4 000 39 996 149.07 35.01 RE 3645 12956 111.23 134

>4 000 6 698 165.86 5.86 713 >45 668 306.54 0.58
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WA 9.49% (32 7). LB, Bk R fibk A Table 7 Distribution of forest biomass in different aspects
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