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The area is about 30 km?;

The elevation at mountaintop is 449 m;
Annual average sunshine hours: 2213 h;
Annual average precipitation:1050 mm,;
Annual mean temperature: 15.4°C.
Japanese name: %L
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NG (SDt:l;f/lltnin) Dlg‘lzgc.m) hei:;:%fm) Forexgpe || N0 (sl,::;f/llﬁ) mﬁ‘lam) he{:;%{m) Eoestigpe
1 311 36.2 12.0 Broad-leaved 16 1644 11.9 8.6 Mixed
2 1956 10.1 8.6 Broad-leaved‘ 17 1650 13.6 10.4 Broad-leaved
3 1467 13.0 10.0 Mixed 18 650 15.7 11.1  Mixed
4 1289 12.4 9.5 Coniferous 19 1333 13.0 9.2 Mixed
5 1378 16.2 10.8 | Coniferous 20 1125 | 13.4 9.3 Broad-leaved
6 844 16.6 11.2 | Broad-leaved 21 1400 | 10.2 7.9 Broad-leaved
7 1644 12:2 9.4 Mixed 22 1325 15.4 10.3 Broad-leaved
8 1956 12.7 9.5 | Mixed 23 1156 13.5 9.6 Broad-leaved
9 1100 17.2 11.4  Mixed 24 978 19.4 12.4  Broad-eaved
10 1156 16.5 11.1  Mixed 25 1289 12.2 9.2 Broad-leaved
11 1375 14.0 10.0 Mixed 26 800 16.1 10.3 Mixed
12 1244 13.2 9.4 | Coniferous 7 1689 10.8 8.7  Broad-leaved
13 2075 10.7 8.4 Coniferous 28 1689 10.3 8.9 Mixed
14 1822 11.6 8.9 Mixed 29 1378 11.9 9.3 Broad-leaved
15 844 17.8 11.3 | Broad-leaved 30 1467 | 12.2 9.2 | Broad-leaved
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NO- (SHEEI%) D]ﬁ;(gc.m) hei:L%{m) Eorestiypel | DO (s'iﬁ'f.f}ﬁ) D]?I;(gc.m) hei:;fim) Torestiype
31 1422 15.5 10.8  Mixed 46 2000 11.9 8.8  Mixed
32 1467 | 15.9 10.8  Mixed 47 1422 | 12.9 9.6 Mixed
33 550 | 27.9 | 14.4  Mixed 48 711 | 18.0 | 11.0 | Broad-leaved
34 1067 16.6 10.0 Broadleaved | 49 1022 125 9.4 Mixed
35 889 20.4 11.6 Broad-leaved | 50 2178 11.2 8.8 Mixed
36 1200 | 13.4 | 9.6 Broad-leaved | 51 2178 | 10.1 | 8.4  Mixed
37 1333 11.1 | 9.4  Broad-leaved | 52 1378 12.6 9.4 Mixed
38 1911 | 8.4 7.9 | Broad-leaved | 53 1422 | 154 | 10.4 | Mixed
39 1800 | 11.4 | 9.2 | Mixed 54 1778 | 12.1 9.2  Mixed
40 800 | 17.2 | 11.2 | Mixed 55 1067 | 13.6 | 10.1 | Mixed
41 933 | 14.9 | 10.7 | Broad-leaved | 56 11 | 153 11.0  Coniferous
") 2533 9.5 8.0 = Mixed 57 1200 | 11.0 | 8.9 Broad-leaved
43 2711 | 9.3 7.9 Mixed 58 1156 14.8 | 10.3  Broad-leaved
44 1556 12.6 9.5 | Mixed 59 1689 11.9 9.7 | Broad-leaved
45 1600 12.5 9.4 | Mixed 60 1911 | 10.8 | 8.6  Mixed
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0 (SI,::E&) DBi‘I(gc'm) hei;%{m) Forestiype | IND- (32'?.?}&) DI;AI;(gc.m) hef;L%{m) Eoeestiype
61 1067 10.0 8.0 Mixed 76 1911 10.6 8.7 Broad-leaved
62 1467 | 10.6 | 8.7 Broad-leaved | 77 1289 13.8 10.4 | Broad-leaved |
63 11 | 14.6 | 10.4 | Broad-leaved | 78 1467 13.5 10.1 | Broad-leaved |
64 1644 | 13.5 | 9.8 Coniferous | 79 2000 | 11.6 | 9.4  Coniferous |
65 175 | 115 | 8.6 Broad-leaved | 80 978 | 8.6 | 7.7 | Broad-leaved
66 1250 | 13.2 | 9.5 Broad-leaved | 81 1556 14.1 | 10.5 | Coniferous
67 533 | 1.3 | 9.0 | Broad-leaved | 82 978 | 20.6 | 12.7 Broad-leaved
68 533 | 17.5 | 11.1 | Broad-leaved | 83 1289 | 14.9 | 10.6 | Broad-leaved |
69 889 | 9.9 | 8.4 Broad-leaved | 84 1022 21.0 | 12.4 | Broad-leaved |
70 1556 | 10.0 | 8.2 Mixed | 85 800 16.1 11.3  Broad-leaved
71 11 | 11.4 | 8.6  Broad-leaved | 86 933 | 15.8 10.7 | Broad-leaved |
72 1778 | 10.2 | 8.3 Broad-leaved | 87 400 10.1 8.5 Broad-leaved
73 1378 | 152 | 9.9 Broad-leaved | 88 356 154 11.1  Broad-leaved
74 933 | 17.7 | 10.9  Broad-leaved | 89 1156 | 18.0 | 11.7 | Broad-leaved
75 1956 | 10.1 | 8.4 Broad-leaved | 90 1200 | 17.8 | 11.3 | Broad-leaved
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HMHLU-BTAR

Tree tops extracted by a filter
of 5X 5 pixels for trees >15 cm

Dg: 311 stems/ha
D, : 320 stems/ha

Accuracy: 98.31%
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() Courtesy to Deng 2013
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Legend
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(XKL= 7O L& (FLVEE4) ; (b)R: G: B = 7(NIR1): 5(Red): 2(Blue) T
PRLE=TYTZERUE=HF; (c) 8/I\URIZEBAT I - R—ATHEL-HE. 17




Courtesy to Deng 2013

 Error matrix for the 10 tree species classified by the ITC-based
classification approach. (47 53 $8 5 BEEAREE)

Number Producer’s
Class Name * Of Cd Mg Pco Pm Pe Pno Ba Lf Qa
Samples Accuracy (%)
Oof 30 0 1 0 0 0 1 0 1 0 33 90.9
Cd 0 27 1 2 2 & 1 2 0 0 37 73.0
Mg 1 0 34 0 0 0 5 0 5 0 45 75.6
Pco 0 5 0 19 1 4 0 1 0 0 30 63.3
Pm 0 1 0 2 37 z 0 2 0 1 65 87.7
Pe 0 1 1 3 3 33 0 1 0 0 42 78.6
Pno 2 2 4 0 0 0 34 0 8 0 50 68.0
Ba 0 2 0 1 2 22 0 1 31 71.0
Lf 1 1 4 3 1 0 71 2 87 81.6
Qa 0 0 0 1 0 0 0 1 78 80 97.5
Total 34 39 45 31 66 43 46 28 86 82 500
User’s
882 692 756 613 864 76.7 739 786 826 95.1
Accuracy (%)

Notes: Overall classification accuracy (405/500) = 81.0%; Kappa Statistic (X100) = 76.3%; Kappa Variance = 0.000001.
* Of: open forest; Cd: Cedrus deodara; Mg: Metasequoia glyptostroboides; Pco: Platycladus orientalis; Pm: Pinus massoniana;

Pe: Pinus elliottii; Pno: Platanus orientalis; Ba: bamboo; Lf: Liqguidambar formosana; Qa: Quercus acutissima.
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HMRDRN

and resample to 10 m

WorldView-2 data FBD/PALSAR data DEM data PLR/PALSAR data
Atmospheric correction h 4

SAR pre-processing and BCs extraction of FBD and PLR data

NDVIs 8 bands BCs and HV/HH map of FBD BCs, RVI, T33 and PDP of PLR
[ | | ]
CVIs

I

Linear transformation and Principal Component Analysis (PCA)

v

I :

v

Principle Components of WorldView-2, FBD, CVIs, PLR and combining the four datasets

< Field data
¥ in 2011
Establishing the relationships of observed
AGB and PGCs/variables of different datasets d

Best model selection

)

AGSB inversion and mapping for the study area

BC: Backscattering Coefficient; NDVI: Normalized Difference Vegetation Index;
RVI: Radar Vegetation Index; PDP: Polarimetric Decomposition Parameters;
CVI: Combined Volume Index.

20



MR A&

PALSAREWorldView—2 T —2IZ&5H LI=ZEH

- FBD: #ARELZRE (HHEHV) . HV/HH

PLR: #A8ELFHE (HH, HV, VH, VV) . Entropy (H). Alpha
angle. Anisotropy (A). H(1-A). RVI. T33

« WorldView-2: 732K1~8, NDVI..., NDVl,, NDVI,. ¢, NDVI,
- FBD & WorldView-2D# & &1t : CVIs (Combined Volume Index)

CVI. = (]/OHV — Ri)/(]/OHV +R)

v<,: HV/FBDD#% FEELRE
Ri: WorldView—2E{RD T ILFARILILINVE (1 —8) D R 58 "



RS sources . Parameter Best equation | bg , b1 f Rz(sig.) . Linear transfomm |
; ' F-HH Growth 6.095 | 0127 | 043" | Exp(bix) |
lzg:)t;?;g)s  FHV ~ Growth 6333  0.104 [ 051" | Exp(bix)
' F-HV/HH Logarithmic 110087 | 82843 | 024° | In(x)
P-HH Inverse 127.077 | -78.192 | 041" | biXx
| P-HV Conpound 162. Jsi_f_ 1018 | 036° | b
' P-VH Linear 174712 | 2447 [ 022% [ x
| PVV Linear 156054 | 1902 | 0.19% | x
PLR/ALOS | | Entropy (H) Growth 3674 | 1343 | 033" | Exp(bx)
(dataset B) _ Alpha (o) Compownd 63.892 | 1016A W03y b
. Anisotropy (A) Compound 155239 [ 0377 023= | b
- H(1-4A) ~ Growth 4144 1003 | 037" | Exp(bix)
RVI Conmpound 74608 | 2152 [ 045° | bf
T33 S 5043 —0.025 ; 040° | Exp(brx)
' Band 1 (Coastal Blue) | Compound 199643 | 0986 | 035" | by*
Band2 (Blue) ~ Compound 226.947 | 0.980 | | 0417 | b
Bando(Green) Compound 211.070 | 0985 | 039° | by
Dataset E — | Band4 (Yellow) Compownd 192902 | 0988 [ 0327 | b
' Band 5 (Red) Conpound 179355 | 0990 | 036" | bf*
World View-2 Band6 (Red-Edge) ) Compound 167.905 . 0.996 | 023:5 | b
(dataset C) ' Band 7 (NIR1) - — | <01 -
' Band 8 (NIR2) -~ - - <01 | -
| NDVI7.s Growth 4517 0002 | 033" | Exp(bix)
 NDVIg.s. _Growth 4. 343; ,,Q-QQ%,.,,Q:T | Exp(bix)
 NDVI>5 Conmpound 7233 | 1020 [ 042° | bf
NDVIgs Compound | 5.256 1021 | 044° | by
| CVI; Linear | -132333| 62275 j 0527 | x
| CVI, ~Linear | -114558 | 54896 | 062 | x
| CVI; Linear | -107.183 | 46293 | 0.60" | x
2| (e “Linear 95233 | 41881 [ 045" | x
(dataset D) | CVIs_ Linear —65.017 | 32.089 | | 056" | x
| CVI, Linear —36260 | 26536 | 041° | x
| CVI; Linear | 67279 19682 020 | x |
CVIg Linear | —-110518 | 24296 | 0.24= | x 22
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FBET AV THERLEREEIFETIL (MLR) :
« Dataset A: (MLR1)

B=137.978+18.523x P, + 6.289x P,

« Dataset B: (MLR2)
B=140.134+12.417x B, + 7.099x P, + 7.970x P, +14.295x P,

« Dataset C: (MLR3)
B=154.335+7.770x P, —5.177x P, — 4.260 x P,

« Dataset D: (MLR4)
B =148.651+16.586x B, —9.822 x P,

« Dataset E: (MLR5)
B=141.418+13.887x P, +13.084x P, +8.274x P, +10.270x P, +13.093x P,

« where B is the estimated biomass, P,, P,, P5, P,, and P are the principal
components of the corresponding datasets. 24
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Calibration (n = 63) Independent validation (n = 27)
Dataset R? actual vs. RMSE/ Relative R? actual vs.| RMSE/ Relative
predicted Mgha! RMSE/% predicted Mgha! RMSE/%
A (FBD) 0.70% 43.09 30.61 , 0.68™ 45.36 31.74
B (PLR) 0.75™ 38.55 27.38 0.717* 42.82 29.97
C (WorldView-2) 0.70% 42.87 30.45 0.65™ 49.40 34.57
D (CVIs) | 0.83"* | 30.75 21.84 0.797* 35.13 24.58
E (All parameters) 0.917* 22.39 15.90 0.897** 24.41 17.08

* Significant at the 0.05 level; ™ Significant at the 0.01 level; *** Significant at the 0.001 level.

o The FBD and PLR-derived models explained about 70% of the variance
In the validation plots.

o The WorldView-2 model can only explain about 65% of the variance.

0o The CVI model explained additional 11% and 14% of the variability
compared with the FBD and WorldView-2 models.

o The MLR model using dataset E can explain about 89%o of the variance
and gives the lowest RMSEs in the five datasets.
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* ArcGIS 10.0 (ESRI, USA)

* IMAGINE 8.6 (ERDAS, USA)

* Geomatica 9.1.8 (PCI, Canada)

* ENVI LiDAR 5.3 (Exelis, USA)
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