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Fig.2 The distribution of training samples, validation samples and examples for high-resolution images of typical landcover

types from high resolution imageries of Google Earth
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Table3 Calculation formulas of different spectral indices

Sl # ECVASY
NDVI (NIR — Red) / (NIR + Red)
DVI NIR - Red
RVI NIR / Red
RSI SWIR2 / NIR
NDWI (Green — NIR) / (Green + NIR)
LSWI (NIR — SWIR1) / (NIR + SWIRI)
TCB 0.204 3X Blue+0.415 8 X Green+0.552 4 X Red+0.574 1 X NIR+-0.312 4 X SWIR14-0.230 3 X SWIR2
TCG —0.160 3 X Blue—0.2819 X Green—0.493 4 X Red+0.794 0 X NIR—0.000 2 X SWIR1—0.144 6 X SWIR2
TCW 0.031 5XBlue+0.202 1 X Green+0.310 2X Red+0.159 4 X NIR—0.680 6 X SWIR1—0.610 9 X SWIR2
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Fig.3 MODIS seasonal curves of spectral reflectance and spectral indices for different vegetation types and

the discrimination in each season
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Table 4 Statistics of discrimination degree of classification features in different seasons
A = # &S
G For S B pil LT 5 pit iR ORE 5B [ R BEOH
SWIR2  Blue Red Green | NIR  Blue Red  Green | SWIR1 Blue DVI Green | SWIR1T DVI Blue NIR
TCW SWIRI NIR DVI |SWIRI RVI SWIR2 NDVI|SWIR2Z Red RSI TCG |SWIR2 RSI Green
NDVI TCG DVI RVI RSI NDVI NIR NDVI Red
Iy RARAE RVI TCB | TCG NDWI RVI NDWI RVI
RSI LSWI NDWI LSWI TCG
NDWI TCW LSWI TCW TCB
LSWI TCB TCW
TCB
ok giit 2 7 2 4 7 2 4 2 8 3 2 2 6 2 6 1

1 :Blue ., Green, Red, NIR, SWIR1 ., SWIRZ#K UK A ik Il B (k% Bt 40 0% B I 20 0 B L J Dk 20 41 130k BB 0 et ke 200 411 2 ke B2 %) b 36 sz S5
24 B Landsat OLT (89 2~7 i Bt

42 BHHSEFMEIERE

FlH 2018 4F 10 A 5 H Landsat §% 143184 18 #
A ISFRAE A AT 43 B R a5 AN 2 5 B R LA Sk i 2
i e 26 T-M BB . A5 30 12 FoA R0 2 HRAE

BLAE G T S R AL

VI T 2T AN AT A S I AT Ak
BB, G 8 BUNDVI

DVI.RVI.NDWI, TCB #1

TCW., Hr SE£0 4 F1 TCB X fr A Hi 25 58 5 A7 85

AT A B R J-M R B M R T 1.99; Mk 4 b 1.
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DVIF TCW F£ 2 H T 75 & & 77 Ak 5 H At 48 9% 5 HARFRI B

NDVI.RVIH NDWI H F 43 B & L5 ik pRORE 2% 4.3 AERHE>RBETRE

W I/ T B R S bR 5 2T | D B RN D 4T A 2 F T H1 F MODIS %4 25 1] 53 9% S 40 0L, 7 G847 78

B S AR . ARSI S A T A A IR AR ITIR A, HE AT S A S B AT B . A
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Table 5 J-M distances of different classification features

nE S B BT B~ BT BT — WAk — ek WERELRE R AR/ EE
R AE LRErnEAR /BRI AR B R KAk L W Rl N 5] 5 R e 7/ 21
Blue 1.996 372 1.999 758 1.999 758 1.999 918 1.999 699 1.994 503 1.998 931 1.999 879
Green 1.998 979 1.999 991 1.999 986 1.999 979 1.999 835 1.998 524 1.999 688 1.999 996
Red 1.996 529 1.999 493 1.999 815 2.000 000 1.999 363 1.993 342 1.998 976 1.999 904
NIR 1.999 999 2.000 000 2.000 000 1.999 997 1.999 938 2.000 000 2.000 000 2.000 000
SWIR1 1.999 951 1.999 999 2.000 000 2.000 000 1.999 869 1.999 960 1.999 988 2.000 000
SWIR2 1.999 348 1.999 984 1.999 979 1.999 999 1.999 385 1.999 068 1.999 780 1.999 987
RVI 1.999 974 2.000 000 1.997 088 1.993 264 1.982 984 2.000 000 1.999 594 1.999 995
NDWI 2.000 000 2.000 000 2.000 000 1.999 999 1.012 255 2.000 000 2.000 000 2.000 000
DVI 1.999 997 2.000 000 1.999 999 1.999 958 1.999 798 2.000 000 1.999 999 2.000 000
NDVI 2.000 000 2.000 000 2.000 000 1.999 996 1.319 137 2.000 000 2.000 000 2.000 000
TCB 1.999 995 2.000 000 2.000 000 2.000 000 1.999 985 1.999 999 2.000 000 2.000 000
TCW 1.999 858 1.999 995 1.999 996 1.999 999 1.999 354 1.999 851 1.999 946 1.999 998
TCG 1.999 970 1.999 998 1.999 943 1.999 166 1.998 917 1.999 998 1.999 909 1.999 994
LSWI 1.990 350 1.997 885 1.580 145 1.043 033 1.135 543 1.999 964 1.930 285 1.978 565
RSI 1.457 029 1.978 327 1.909 884 1.993 255 1.087 497 1.129 063 1.632 338 1.926 334
DEM 1.983 344 1.999 987 1.999 796 1.999 788 1.999 938 1.984 937 1.982 360 1.999 946
Wi 1.997 475 1.998 751 1.986 398 1.976 193 1.987 574 1.997 742 1.978 264 1.987 028
e ) 1.998 751 1.997 223 1.997 730 1.997 376 1.996 803 1.998 958 1.998 985 1.998 330
r%E WEMIURRR— W ARER AR — WAL/ ET R AR/ EH R PR — —— B
FRAE B KAk MR — B Rk IR R b — KAk
Blue 1.999 646 1.998 310 1.999 956 1.999 885 1.999 945 1.999 778 1.999 992
Green 1.999 731 1.999 027 1.999 991 1.999 909 1.999 991 1.999 983 1.999 921
Red 1.999 278 1.997 239 1.999 955 1.999 997 1.999 945 1.999 677 1.999 825
NIR 1.999 997 1.999 906 2.000 000 1.999 717 2.000 000 2.000 000 1.999 864
SWIR1 1.999 977 1.998 755 2.000 000 1.999 943 2.000 000 1.999 973 1.999 973
SWIR2 1.999 942 1.996 546 2.000 000 1.999 656 1.999 998 1.999 624 1.999 977
RVI 1.999 281 1.997 599 2.000 000 1.999 988 1.913 780 1.838 875 1.720 148
NDWI 1.999 997 0.879 970 2.000 000 1.392 853 1.999 560 1.495 498 1.030 671
DVI 1.999 941 1.999 662 1.999 997 1.999 979 1.999 985 1.999 898 1.998 091
NDVI 1.999 913 1.144 295 2.000 000 1.645 370 1.986 286 1.575 417 1.999 050
TCB 1.999 997 1.999 857 2.000 000 1.999 999 2.000 000 2.000 000 1.999 995
TCW 1.999 955 1.997 591 2.000 000 1.999 445 1.999 999 1.999 703 1.999 821
TCG 1.998 738 1.998 285 1.999 751 1.999 753 1.998 537 1.998 006 1.997 182
LSWI 1.171 670 1.514 876 1.552 693 1.583 907 1.133 549 0.710 816 1.162 951
RSI 1.976 595 0.811 887 1.994 123 1.276 374 1.992 074 1.079 933 1.667 178
DEM 1.985 320 1.981 805 1.999 980 1.979 786 1.999 240 1.999 693 1.999 905
ek 1.955 004 1.979 787 1.975 040 1.988 027 1.797 526 1.929 024 1.940 467
e im) 1.998 771 1.998 628 1.997 987 1.997 683 1.997 695 1.997 220 1.996 693
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Fig.4 Classification accuracy of each experiment(both user accuracy and producer accuracy refer to moso bamboo forests)
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Fig.5 Land use distribution map and moso bamboo forests distribution map of Qingyuan in 2018
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Extraction of Moso Bamboo Forest Distribution based on
Characteristics of Vegetation Spectral Seasonal Curves

Wei Xuexin'?, Liu Yang', Min Qingwen', Liu Ronggao', Zhang Qingyang’,
Ye Xiaoxing', Liu Beibei’
(1.Institute of Geographic Sciences and Natural Resources Research, Beijing 100101, China;
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Abstract: As an important bamboo species, moso bamboo forests are widely distributed in southern China and
has great ecological and economic benefits. However, it is difficult to distinguish moso bamboo forests from oth-
er forests. Most of existing extraction methods directly use available clear sky observation, which do not fully
consider the influence of classification time phase, limiting the extraction accuracy. Taking Qingyuan county,
Zhejiang Province as an example, a method of moso bamboo forest extraction was established in this paper. The
characteristics and differences of seasonal spectral curves were evaluated for typical local vegetation types using
MODIS high resolution images, and 16 classification experiments were carried out on single and multi-temporal
Landsat OLI images. Based on these analysis and experiments, the best seasonal phase to distinguish moso
bamboo forest from other vegetation types was selected, and the distribution of moso bamboo forest was extract-
ed effectively by using random forest classifier. The results showed that: (1) Early or middle autumn is the best
period to distinguish moso bamboo forest from other vegetation in the study area, followed by summer and
worst in winter and spring. (2) When there is no clear-sky observation in early and middle autumn, the extrac-
tion accuracy of moso bamboo forest is the best for combination of summer and winter images, with user and
producer accuracy of 85.57% and 78.06% , respectively. (3) The extraction accuracy is the highest based on
Landsat image in October, with user accuracy and producer accuracy up to 89.00% and 86.91% , and the extrac-
tion accuracy is better than 89.23% when compared with the local forestry resources census data. Experiments
show that in extraction of moso bamboo forest in similar subtropical areas, the early or middle autumn image
should be selected first; if there is no clear—sky observation in this period, the combination of summer and win-
ter images should be chosen priority.

Key words: Moso bamboo forests; Seasonal curves;J-M distance ; Remote sensing ; Random Forest



