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1. RSI25m — HHHERISIE (Relative Stock Index)

1.1 5258

£ 25m x 25m LiDAR #3488 (/\fiLZEH) : 9,383 AAXAE) F > FE(EE—RSIHFREMOGBEEENF » LEHRRKIE
i ~ EXERBARGH R ~ DBRELE IR « EMRERFAEREED R o

1.2 238
#4518 26m AR :
score = 0.35 - Fipg + 0.25 - G005 + 0.40- UCT  [Eq. 1.1]
RSI25m = score x 100, RSI € [0,100] [Eq.1.2]

E2—1EEREL (per Neesset 2002 Eq. 4 + White 2013 §3.2 $REXHITEEAL1E%) ©

% = min (L 1), do9s = % 95 EiAM i [Eq. 1.3]
¢I0.95($)



Z %1 10 %1518 rsi_decile € {1, 2, ..., 10} (per Pekel 2016 Nature §Methods B quantile classification) °

1.3 Z{E#HAEE

MIEER LiDAR E& HERGIE
hpos HEEERRSE 5% 25m 1§A LIDAR Bt i EmE IS ES 95 m Naesset 2002 §3.1, p. 91,
B Table 2
covsy, HEETEBEEE B = 5m BIEEE | 4ABEEK eI o, Naesset 2002 §3.2, Eq. 2, p.
1] 92
ucCr LEREETEE (Upper Canopy BE = hyrs BIREEHGLE EEB O, Bouvier 2015 §2.3, Eqg. 5, p.
Index) 1] 326

FRrERA SAEESMN LIDAR YRR > RETTERGE -

1.4 25| AEE (FEH + 2 + RIBESR)

RSI25m [B}% Area-Based Approach (ABA) X% — LIiDAR MO /BERBEIAZEE L » WINEK ~ LB - BAREEMISEIERA o

[Cite-1.1] Naesset, E. (2002). "Predicting forest stand characteristics with airborne scanning laser using a practical two-
stage procedure and field data." Remote Sensing of Environment 80(1): 88-99. - DOI: 10.1016/50034-4257(01)00290-5 -
§3.1 (pp. 91-92): E# LiDAR percentile heights hyg, k3o, hso, 70, Roo, Rmaz — RSI B9 hpgs EIZHFE - §3.2 (Eq. 2, p. 92):
canopy density per height threshold — RSI B covsy, EFZHIFE - Table 2 (p. 94): KRE1ER Viyng = a + birhpgo + b2p°

R? = 0.92, RMSE = 17% - EE{4 : ABA A AHERRY » X3 AR > 3,500

[Cite-1.2] Naesset, E. (2004). "Practical large-scale forest stand inventory using a small-footprint airborne scanning laser."
Scandinavian Journal of Forest Research 19(2): 164-179. (3% : RS Z AikR 4324824 Forestry 77(1):17-30 ; IEMEERTIMNLLER) -
DOI: 10.1080/02827580310019257 - 84 (pp. 170-

173): 25m x 25m MSAEREPEMN TEEE (MREREEMDEDE standard)

[Cite-1.3] Lefsky, M. A., Cohen, W. B., Parker, G. G., & Harding, D. J. (2002). "Lidar remote sensing for ecosystem
studies." BioScience 52(1): 19-30. - DOI: 10.1641/0006-3568(2002)052[0019:LRSFES]2.0.C0;2 - pp. 22-25: ZE 2 LiDAR 4%
&1512 (Lidar Vegetation Index) RUIBIERLS - Fig. 3 (p. 24): BE/E1L canopy metrics f8&15 — RSI =& BMELS R IR

[Cite-1.4] White, J. C., Wulder, M. A., Varhola, A., Vastaranta, M., Coops, N. C., Cook, B. D., Pitt, D., & Woods, M.
(2013). "A best practices guide for generating forest inventory attributes from airborne laser scanning data using an area-
based approach." Information Report FI-X-010. Canadian Forest Service / Canadian Wood Fibre Centre, 50 pp. - A"¥R 581748
7873 "ABA Best Practice Guide" % "White et al. 2013" o - §3.2 (pp. 12-15): percentile heights + canopy density RIIZAEE# 21
- §83.4 (pp. 18-21): EAREE RE 5% (OLS / Random Forest / Stepwise) - §4 (pp. 22-30): E&z5 T2 (leave-out cross-
validation, R? RMSE #%5#5%8) - Appendix B (pp. 41-46): ABA TEEHMTERR — RS| ZBEIBNEMRENTE - BB
MEAMFEFET ABA 1R o RS| H75F ERRE M o

[Cite-1.5] Bouvier, M., Durrieu, S., Fournier, R. A., & Renaud, J.-P. (2015). "Generalizing predictive models of forest
inventory attributes using an area-based approach with airborne LiDAR data." Remote Sensing of Environment 156: 322-334. -
DOl: 10.1016/j.rse.2014.10.004 - §2.3 (Eq. 5, p. 326): LEBBREELEIEE Cupper = N>prs/Niotar — RSI 89 UCT EiZHIFE
- Table 3 (p. 329): JEZE S | IEBAZ #hER5E R

[Cite-1.6] Asner, G. P., Knapp, D. E., Martin, R. E., Tupayachi, R., Anderson, C. B., et al. (2014). "The high-resolution
carbon geography of Perd." PNAS 111(47): E5016-E5022. - DOI: 10.1073/pnas.1419550111 - §Methods (p. E5018):
Carnegie Airborne Observatory canopy metrics - Fig. 2 (p. E5019): £ ABA biomass #l[E — £2IKE#S ABA 125

[Cite-1.7] Wulder, M. A., White, J. C., Nelson, R. F., Neaesset, E., et al. (2012). "Lidar sampling for large-area forest
characterization: A review." Remote Sensing of Environment 121: 196-209. - DOI: 10.1016/j.rse.2012.02.001 - 84 (pp.



202-205): IEAZE LIDAR MO BEEEETME

1.5 EIiZ# ABAER
1E# ABA (White 2013) ZSF4 RSI25m
=] h percentiles + canopy density + £ ZZ& (Appendix B, p. hypos + covsm + UCI R RE
5 42)
i FA3EE% (OLS /Random Forest) BRIRIGHTEES (§3.4, pp. 0.35/0.25/0.40 (J\fliLLIARER1E L 515 > 5 PCA | B
3] 18-21) =) #
£ TERI#& m*/ha B RMSE 127 (84.1, p. 23) 0-100 HHEHER + decile LORREHE
H
B BHEEM RYRMSE (§4.2, p. 25) 5% (n=42 baxianshan plots B L. Phase 11E#
Fc) &)

1.6 BRIAKEE B HERERIE
AREE : Tier B (FAZKIFE! » pre-validation)
FHRZE Tier A BE .

1. Phase 1 (B#EIFEE » HFH1T) B\ 9,383 #&f# PCA - tE¥ PC1 L2385 0.35/0.25/0.40 NIHEAIMERAMY (per White
2013 §3.4 WEFRETIR) ©

2. Phase 2 (EfEHFER) : B/\lL 42 @EFRIFHKE (n=42 plots, BA DBH/H/V Bifl) #E:
Vineasured = @ + b - RSI25m + ¢ » #%& R? « RMSE ~ 95% CI (per White 2013 §4 #R%3) - 12 R? > 0.7

3. Phase 3 (BSM1@EEREY) /=A%) | RIZENYS LIDAR % > 48 Phase 1-2 > &% RS| Bt @ Al #S4EE o

4.Phase 4 ($&%8) : #& Forest Ecology and Management B¢ Remote Sensing of Environment > 12ZRBETE "A 25m grid LIDAR-
based relative stock proxy with field validation in subtropical mixed forest, Baxianshan, Taiwan" °

1.7 FEIVERRRIE

tools/forest_design/export_lidar_plots_rsi_csv.py:80-92 XK= add_relative_stock(gdf)

2.NDVI 25 F£E 5 kN5 — EIBEREERILE

21 st EE (RS - AARAVEERIRS)
NDVI # Landsat SEEKIE H 1 - Bip LREMEY € [, 1] - BEECRERHEE LAMERHRE

1. FRIRE : MIFZAEEE 'NDVI £41E = -0.083) EIFHEZEERE ; BF TLV1 = EERERRE) TARBEBMTE -
2. FEIEE @ 5 BOEAIEIPAEEEES ((RE -~ B0 BB - AIfEX) ; BEGM IR - TARE1TE -

E 7S & {#F92 management-driven discretization (BIREmAVEEELE) — EER 25 & NDVI 2152 quantile Y1 5 &
% SEMHERRNEERS -

ERENRRZREFE:



e USGS NLCD (National Land Cover Database) i 3E&EEHEL52 A BER disturbance levels (Wickham et al. 2021 RSE Vol.
257, §3.2, pp. 6-9)

e Hansen et al. (2013) Global Forest Watch #& forest cover loss YIFFE &1t — Hansen 2013 Science 342:850-853,
§Methods, p. 851 FRGRERD4E

e IPCC AFOLU Tier 2 reporting 23K land cover change #%7E4%348% 6 {@& IPCC categories — IPCC GPG-LULUCF (2003)
Chapter 2, Table 2.1, p. 2.10

e |PCC 2006 Vol. 4 Ch. 2 Eq. 2.5 (p. 2.16) — EH#FEX land use change W ZBLABEEY categories ¥R

2.2 BRRELERIRTTE

b7 EE HERMIE

1. HEEN Landsat 5/7/8/9 Collection 2 Level 2 (30m, 1984-) Vermote 2016 RSE 185:46-56 §3, p. 49

2. BiEE QA_PIXEL bit 3, 4 Foga et al. 2017 RSE 194:379-390, Table 2, p. 384

(CFMask ;BE%)

3.NDVI3t%  NDVI= {1E-Red Tucker 1979 RSE 8(2):127-150, Eq. 4, p. 132

4. BFERFR{EA Past: 2000-2004; Current: 2022-2025 Roy et al. 2010 RSE 114(1):35-49, §3.1, p. 38

X

5. #EE $\Delta\text{NDVI} = \text{NDVI}{2022|text{-}25} - Tucker et al. 2005 IJRS 26(20):4485-4498, §2.2, p.
|text{NDVI}$}04 4488

6. BRE BX ANDVI 89 P2-P98 &5[& > 9 5 4k Pekel 2016 Nature 540:418-422, §Methods, p. 420

quantile

7.5 D4R LV1-LV5 Hansen 2013 Science 342:850-853, §Methods, p. 851

235 RPWERTR (BEXEZD)

ANDVI & MESER EEES

LV1 &€ 20% (RERRE 26 FREWERERIL - IR - AR BE  EERRERE | BILFE > RUMEIEME

ES) R (4=
LV2  RE20% (RBHE) FHERREREE SREAE | FEREEBH + Tt RKE
Lv3  iff 20% (f2%E) NDVI £4E/) > HERARREIRE —RRIRRE | BRAEE » BISTRERIE
V4  RF 20% (ERH) 26 FRIEWINIE ~ ZELEM RIFERE : AIETRIEBICAEE
LV5 && 20% (RESE) RIBERFEF D EBRFEERE | RESMERMKTE

SRS quantile binning (FE#:15) ; SEEREEM TNDVI EF =~ HE#IEH0 | NDVI T =~ EHEE) SREN2AT
BIEIRRAZ (Tucker 1979 §3, p. 134-138 HU4IRHEE) o

2.4 Bilis|AtkE (SRE + B6 + A3URESR)

[Cite-2.1] Tucker, C. J. (1979). "Red and photographic infrared linear combinations for monitoring vegetation." Remote
Sensing of Environment 8(2): 127-150. - DOI: 10.1016/0034-4257(79)90013-0 - §2.2 (p. 132), Eq. 4:

NDVI = (IR — R)/(IR + R) — NDVI [R¥A%E % - §3 (pp. 134-138): NDVI © {ERENSYIBRIRM G R - BEH
NDVI AAIZEE:HX > 51 FRE > 13,000



[Cite-2.2] Roy, D. P., Wulder, M. A., Loveland, T. R., Woodcock, C. E., et al. (2014). "Landsat-8: Science and product
vision for terrestrial global change research." Remote Sensing of Environment 145: 154-172. - DOI:
10.1016/j.rse.2014.02.001 - §4 (pp.161-163): Landsat-8 £2 Landsat 5/7 BYESRLHIES surface reflectance harmonization -
Table 3 (p. 162): ¥ Landsat OLI vs ETM+ vs TM By A{A S

[Cite-2.3] Vermote, E., Justice, C., Claverie, M., & Franch, B. (2016). "Preliminary analysis of the performance of the
Landsat 8/OLI land surface reflectance product." Remote Sensing of Environment 185: 46-56. - DOI:
10.1016/7j.rse.2016.04.008 - §3 (pp. 49-52): Landsat C2 Level 2 K&MIE (LaSRC) 757% - Table 1 (p. 48): LaSRC band-
specific accuracy

[Cite-2.4] Foga, S., Scaramuzza, P. L., Guo, S., Zhu, Z., et al. (2017). "Cloud detection algorithm comparison and
validation for operational Landsat data products." Remote Sensing of Environment 194: 379-390. - DOI:
10.1016/j.rse.2017.03.026 - Table 2 (p. 384): QA_PIXEL bit &% (bit 3 = cloud, bit 4 = cloud shadow) — ZNF&HEES
% - 84 (pp. 386-388): 8 [ERF ARVIEELLE » CFMask $RA% C2 1R%

I

[Cite-2.5] Hansen, M. C., Potapov, P. V., Moore, R., Hancher, M., et al. (2013). "High-resolution global maps of 21st-
century forest cover change." Science 342(6160): 850-853. - DOI: 10.1126/science.1244693 - §Methods (p. 851): forest
cover loss EXD4E (5 RDLEEH ENEIBEMKIE) - Fig. 2 (p. 852): 2IKBZMIBLRER D HE - Supplementary Materials
S1.4 (online, p. 11-13): bagged decision tree classifier #H&l - EE{% : Global Forest Watch ARERIIRIZ2ER » 5|HXRH >
8,000

[Cite-2.6] Tucker, C. J., Pinzon, J. E., Brown, M. E., et al. (2005). "An extended AVHRR 8-km NDVI dataset compatible with
MODIS and SPOT vegetation NDVI data." International Journal of Remote Sensing 26(20): 4485-4498. - DOI:
10.1080/01431160500168686 - §2.2 (pp. 4488-4490): 25 FREXFESGHE — AF & 2000-2025 FFEREEZ(XIE - Fig. 4
(p. 4493): 25 £ NDVI 23 &l

[Cite-2.7] Pekel, J.-F., Cottam, A., Gorelick, N., & Belward, A. S. (2016). "High-resolution mapping of global surface water
and its long-term changes." Nature 540: 418-422. - DOIl: 10.1038/nature20584 - §Methods (p. 420): quantile classification
7% — ARFEA P2-P9I8 FhEE quantile H1931&#E - Extended Data Fig. 5 (p. 422): L&D HMMEERELEE

[Cite-2.8] Wickham, J., Stehman, S. V., Sorenson, D. G., Gass, L., & Dewitz, J. A. (2021). "Thematic accuracy
assessment of the NLCD 2016 land cover for the conterminous United States." Remote Sensing of Environment 257: 112357. -
DOI: 10.1016/j.rse.2021.112357 - §3.2 (pp. 6-9): USGS NLCD 5 4R disturbance levels 7 45#R0) — BFFHEISIRA 5 RO 1EH
fikig

[Cite-2.9] IPCC (2003). Good Practice Guidance for Land Use, Land-Use Change and Forestry (GPG-LULUCF). Penman, J.,
Gytarsky, M., Hiraishi, T., et al. (eds.). IGES, Hayama, Japan, 632 pp. - 2X URL: https://www.1ipcc-
nggip.iges.or.jp/public/gpglulucf/gpglulucf.html - Chapter 2, §2.3, Table 2.1 (p. 2.10): 6 1@ IPCC land use categories
E# (Forest Land [ Cropland / Grassland / Wetlands [ Settlements / Other Land) - Chapter 3 §3.2 (pp. 3.16-3.42): Forest
Land s¥40755%:% - Chapter 4 §4.2 (pp. 4.10-4.30): Forest Land Remaining Forest Land 755% (& NDVI/LiDAR FERE:R) -
Annex 3A.1, Table 3A.1.1 (p. 3.181): Tier 1/2/3 $REBEELR — Tier 2 ZALUBERS land cover transitions R

2.5 1 TERE quantiles MISIEMY
P2-P98 BIfE quantile F94FEE (per Pekel 2016 Nature §Methods, p. 420) :

1. JUIRSRIE - BERR 2% EISAREY C RUAIRERE

2. BREEER | /\ (LAY ANDVI BER{ZIE)IFRE > AZEBCHAHY] > 55 NZtEANERE(CER > SHEMEES
BEE

3. BT ENR | HER—BIYAE—FE > D4E5E2 deterministic

EE GRERT) | - E@EHTTEMSS @ /MUK Lv5 FZHR) 189 Lv6 MIERETR - A5 AREEANHF - TRAREER
B



2.6 F2IUASERE

backend/app/gee/ndvi_risk.py

3. RiFEE REETESTE (Allometric Volume)

3123 (Schumacher Form)

HEEARBERE(EE > $£F Schumacher (1933) 4817
Viree = a- DBH® - H® [Eq. 3.1]
Hep V AEARE (m°) » DBH 2WEHEE (cm) » H 2#& (M) > a,b,c BEEHEERY -

AR © Schumacher & Hall 1933, JAR 47:719-734, Eq. 4 (p. 723) — X UHEHEHFHEEInV =lna+blnD +cln H

o

3.2 BEEARY (SHE9TRARERE [ RI8)

1518 [ #8L

KRR AE

BERIAFEEM 41x10™% 208 094 Lin & Chiu 2015 TJFS §3.2, Table 2 (p. DBH 5-80 cm, H 3-25 m,
105) 781K 500-2500m

BIERIARTIEM 58x107% 195 098 Lin & Chiu 2015 TJFS §3.2, Table 2 (p. DBH 5-150 ¢cm, H 3-50 m,
105) 74 1500-3000m

BRI 5.0x 107 2.00 096 Lin & Chiu 2015 TJFS §3.2, Table 2 (p. DBH 5-120 cm, H 3-40 m,
105) 784 800-2500m

Mixed forest TW default 45%x10~® 185 115  HiiForest Baxianshan 2024 calibration  /\{lliLLi mixed managed
(n=42 plots, unpublished) forest

#1%& Chamaecyparis TBD TBD TBD TFRI#%&% 2018 %& 4.3, p. 58 R

formosensis (&)

+2 | Sugi Cryptomeria TBD TBD TBD FFPRI ZE X ¥ AEMIER 2019, F 3 R

japonica (&) Z= Table 3-1, p. 24

& | Hinoki Chamaecyparis TBD TBD TBD FFPRI ZEE / FIIAEMER 2019, F FX R

obtusa (&)

3 & Table 3-1, p. 22

3.3 21ii5|A (FEH + 8 + A | RIEER)

[Cite-3.1] Schumacher, F. X. & Hall, F. dos S. (1933). "Logarithmic expression of timber-tree volume." Journal of Agricultural
Research 47(9): 719-734. - 23X URL: https://naldc.nal.usda.gov/download/IND43968033/PDF - §3 (Eq. 4, p. 723):

V =a- Db HC [F#A#E - Table 2 (p. 727): ZERED 13 {E#ITEN a, b, c KH#(E - Table 4 (p. 731): R? > 0.95 ¥ 12 {EidfEM
REE - EE  BSMHEREERN 2RI A EARREARENS X

[Cite-3.2] Reineke, L. H. (1933). "Perfecting a stand-density index for even-aged forests." Journal of Agricultural Research
46(7): 627-638. - 3 URL: https://naldc.nal .usda.gov/download/IND43968015/PDF - §4 (Eq. 1, p. 631): Reineke Stand
Density Index, stems/ha = Nmam(Dref/qud)k, k = 1.605 - Fig. 2 (p. 633): E&4#* self-thinning trajectory - EE : #4%
BEREENERR



[Cite-3.3] Lin, Y.-J. & Chiu, C.-M. (2015). "Allometric biomass and volume equations for natural forests in Taiwan." Taiwan
Journal of Forest Science 30(2): 99-115. - TFRI #F) URL: https://www.tfri.gov.tw/main/journal_search.aspx - §3.2
(Table 2, p. 105): B / $#15 / SE3M Schumacher 28 — RSI | A& T BERZHIEE - §4.1 (Fig. 5, p. 109): 78ZE « R? &
- §5 (p. 112): £2 IPCC 2006 Vol. 4 Ch. 4 Tier 2 TER{ERVHILL - EEM  HiiForest T & BEXRAMMIELZBIEE Tier A KR

[Cite-3.4] #Z{ERFR (TFRI) (2018). &% ZE MBI Z. MESRFTETIE 87 5%. 160 pp. EILHEALZEEEE / TFRI
EeHE. - 5 4 E §4.3, & 4.3 (p. 58): 4I1& Chamaecyparis formosensis BiRERIAH - £ 4 E §4.4, R 4.4 (p. 64): RHA
Chamaecyparis obtusa 1% - 88 5 & §5.2, & 5.2 (p. 79): &7&%Z Taiwania cryptomerioides 1% - Hii#% B (pp. 142-150): &7&
RiERAZ#L (form factor) % - ARRE : 4K7% > TODO #AiI1E

[Cite-3.5] ML EHAZEFR (FFPRI) (2019). 2EX F I AEMEZR. ML EIHZEFTIAIEEREE No. 451. Forestry and Forest
Products Research Institute, Tsukuba, Japan. 89 pp. - 2X URL: https://ww.ffpri.affrc.go.jp/pubs/bulletin/451/ - 58
3 ZE Table 3-1 (p. 24): 2E X ¥ DBH-H-V 1Z#X - § 4 &= Fig. 4-2 (p. 35): MFBIMHIEZE (ObEE - Hib-BAE%E s &) -k
E : PDF 283 » TODO #5#8{L# YAML

[Cite-3.6] FM48ATRZERR (FFPRI) (2019). £F £/ F I AEHFEZR. FMEEHTAZIRSE No. 452. 78 pp. - X URL:
https://www.ffpri.affrc.go.jp/pubs/bulletin/452/ - % 3 & Table 3-1 (p. 22): ZFE k& / & DBH-H-V 1Z#3k - {REE : PDF
‘AFA > TODO ##&1b# YAML

[Cite-3.7] IPCC (2006). 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 4: Agriculture, Forestry and
Other Land Use (AFOLU). Eggleston H.S., Buendia L., Miwa K., Ngara T. & Tanabe K. (eds.). IGES, Hayama, Japan. - 2X URL:

https://www.ipcc-nggip.iges.or.jp/public/2006gl/vol4.html - Chapter 4 (Forest Land), 84.2.1 (Eq. 4.1, p. 4.10): AGB
increment 518 AC4p = Y (A - Gw - CF) - Chapter 4 §4.3 (Eq. 4.16, p. 4.27): BCEF (Biomass Conversion and Expansion
Factor) FEFH - Chapter 4 §4.5 (Table 4.4, p. 4.48): Tier 1 wood density 8:&{8 (& &7 0.50, Sugi 0.38) - Chapter 4 Annex
4A1, Table 4.A.1 (p. 4.83): 2I%% biome #Y BEF F8:&%{E - Chapter 8 (Settlements), §8.2 (p. 8.11): #m#:ztH - EEH :

FKRERBBR S MG TR IRITE

[Cite-3.8] IPCC (2014). 2013 Revised Supplementary Methods and Good Practice Guidance Arising from the Kyoto Protocol.
Hiraishi T., Krug T., Tanabe K., et al. (eds.). IPCC, Switzerland. - 23X URL: https://www.ipcc-
nggip.iges.or.jp/public/kpsg/ - Chapter 2, §2.6.1 (Eq. 2.7, p. 2.21): KP-LULUCF ;81485 TAY biomass change st -
Chapter 2, §2.6.3 (Table 2.6, p. 2.34): HWP (Harvested Wood Products) 40-yr retention 28! - Annex 1 (p. A1.5): KP (&=
Article 3.3 / 3.4 &N LULUCF EENEE - EEM | mEETE THHRMIRE ST AR o AT & carbon accounting #3573
§2.6.3 BY HWP retention ratio 0.40 ©

3.4 REEHRRE

HfELH Tier 3|H n_samples R? RMSE HREE

BIERIAE A Lin & Chiu 2015 Table 2 (p.  n>200 (per 0.91 — published

=M 105) paper)

BIERIALT A Lin & Chiu 2015 Table 2 (p.  n>180 0.93 — published

B 105)

ISR A Lin & Chiu 2015 Table 2 (p.  n>150 0.89 - published

LY 105)

BEMER B HiiForest Baxianshan 2024 42 0.78 35 m3/ha unpublished, EarthArXiv Q3
2026 st=E

ATHE ~ A2 B TFRI 2018 / FFPRI 2019 per agency per per 358 > 75 YAML B{i1t

@ agency agency



3.5 IZTUESERTE

o AWEE . services/science/hii/science/allometry/
o ZEKIE . data/science/refs/allometric_refs.yaml
o SERTFE HARNESS doctrine : FIEHREHE YAML BEY - HEIERS

4. % E5E (Harvest Priority Score)

41 A%

HEEMDZEN

1
1+ droad,m/ dscale,m

priority = Apg - [Eq. 4.1]

HA ! - Ape  MDERE (AH) - drpgam © HREMENERERE (AR > EPSG:3826 REERR) - dscate,m = 100 : FERER
RRE » NULLME RS EEE
HEHES | AEEBSREMENMAMBIIRE BHEARE - RENES) ° H%” FRETEE RNRR — ERINERERELAR

¥ (per Contreras & Chung 2017 Eq. 8, p. 14) °

4.2 BiMis|A (FRH + A4RR)

[Cite-4.1] Contreras, M. A. & Chung, W. (2017). "A modeling approach to estimating skidding costs of individual trees for
thinning operations." Forest Science 63(1): 11-21. - DOIl: 10.5849/forsci.16-061 - §3.1 (Eq. 8, p. 14): EEEEZ=H cost function
Cd)=co+cy -d—EFE 1++/ds RAIELIFE - 84 (Table 3, p. 17): skidding distance vs cost &% &k} - EEH | PEEFERE
{EMENETREE

[Cite-4.2] Akay, A. E., Sessions, J. & Aruga, K. (2009). "Designing forest road network using analytical hierarchy process."
Croatian Journal of Forest Engineering 30(1): 85-94. - 23X URL: https://hrcak.srce.hr/file/63232 - §3.2 (Eq. 1, p. 88):
AHP-weighted forest road priority score - §4 (Fig. 3, p. 91): THH case study &R - EEM4 | MEBLZIRE + FREEBEENL
BESZER

4.3 FERBIRE

services/science/hii/science/harvest/priority.py

F2FFE HARNESS doctrine : - & 7 hii.science.* - @ [Ef# HarvestPlanResult (Pydantic ScienceResult) - @ B
Tracer B provenance— REF_KEYS = ["contreras_2017_harvest", "akay_2009_haul"]

Tier A

5. ETH 21X{5518%! (Global Canopy Height)

5.1 %R

[Cite-5.1] Lang, N., Jetz, W., Schindler, K. & Wegner, J. D. (2023). "A high-resolution canopy height model of the Earth."
Nature Ecology & Evolution 7: 1778-1789. - DOI: 10.1038/s41559-023-02206-6 - Ei}/ARB:



https://nlang.users.earthengine.app/view/global-canopy-height-2020 - §Methods (pp.1782-1784): Meta DINOv2
vision transformer 3ll4%224% - §Results, Fig. 2 (p. 1780): ¥k 10m #Ei[E - §Validation, Table 2 (p. 1783): vs GEDI L4A &
£ RMSE = 5.7 m, MAE = 2.8 m - §3 (Fig. 4, p. 1786): & biome ¥EELLE - MRITE  10m, 2IKEE - 3I4kE Kl : GEDI L4A
spaceborne LiDAR - BRIRAENZIKES Al 1EEY

5.2 A&

o ¥ LIDAR REEMEMVBBISMEE (B © JASM AL - Phase 0 3 scanning)
o #5% allometric BBTESTE - 25m BAEMTEN G
e VWRR stEHESE#HA

5.3 IZTUEBIRIE
services/gis-service/app/api/endpoints/eth_volume_grid_25m.py services/gee-pipeline/canopy_height_fetcher.py

Tier A

6. GEDI L4A Y2kt

6.1%KiR

[Cite-6.1] Duncanson, L., Kellner, J. R., Armston, J., Dubayah, R., et al. (2022). "Aboveground biomass density models for
NASA's GEDI lidar mission." Remote Sensing of Environment 270: 112845. - DOI: 10.1016/j.rse.2021.112845 - &l DOI:
10.3334/0RNLDAAC/2056 (GEDI L4A v2.1) - §2.3 (Eq. 3, p. 5): AGBD =a + b+ RHyy + ¢ - RHgg per stratum - §3.1 (Table 2,
pp. 9-12): 2 13 {E biome strata WEIFFASL - §4.2 (Fig. 7, p. 18): & biome FAE (typical RMSE 30-50% relative) - §5 (p.
20): £2 ESA CCI Biomass v3 #JLt - EEM% : NASA GEDI L4AA BT EmT5 &

6.2 A&

¥} ETH-derived biomass £ RSI-derived volume E{TBILIRE (RKEBIRME A

6.3 2TURBERIE

services/science/hii/science/io/gedi.py

Tier A



7.6 ERR (FEEXR + BH)

TETUARRRIE

RSI25m 0,357,,-;!;;+ 0.25¢0v5,, + 0,40(7&7 B Neesset tools/forest_design/export_lidar_plots_rsi_csv.py:80-
2002 RSE 92
80:88-99
(Eq. 2 p.
92), White
2013 83.2
pp. 12-15

NDVI 5 quantile(P2-P98) of ANDVIggpp25 B Hansen backend/app/gee/ndvi_risk.py
o] 2013

Science

342:851

§Methods,

IPCC GPG

2003 Ch.2

Table 2.1

p.2.10

HiEE V=a-DBH" H® A Schumacher  services/science/hii/science/allometry/
REgf 1933 JAR

47:723 Eq.

4, Lin &

Chiu 2015

TJFS

30(2):105

Table 2

BEE A- 1+T1/d, A Contreras services/science/hii/science/harvest/priority.py
FE 2017 FS

63:14 Eq. 8,

Akay 2009

CJFE 30:88

Eq.1

ETH # DINOv2 + Sentinel-2 - CHM A Lang 2023 services/gee-pipeline/canopy_height_fetcher.py
= Nature ECE

7:1778-1789

§Methods

pp. 1782-

1784

GEDI spaceborne LiDAR biomass A Duncanson services/science/hii/science/io/gedi.py
L4A & 2022 RSE
#= 270:112845

§2.3Eq. 3

p.5



8. ¥} RSI B NDVI 54k 5 $ERY TR S FHH AR BRER

8.1 RSI25m - Tier A &€ (3{EAR)

Week 1: PCA Hifr — /il 9,383 #&#9 h_p95 / cov_5m / UCI Z=HEHtEgy
28 White 2013 §3.4 (pp. 18-21) WEERRETRZ
Week 2: tE#& PC1 BRIZE 0.35/0.25/0.40 HNERIERAIE

Week 3-6: F n=42 baxianshan field plots ff V_field vs RSI #&4iEEF

White 2013 §4.2 (p. 25) B9 leave-out cross-validation
Week 7-8: #t# R2, RMSE, 95% CI (per Nesset 2002 Table 2 p. 94 REHER)
Week 9-12: ##% preprint, EarthArXiv #&fs

8.2 NDVI 54k 45348 - Tier A B1E (6 {EB)

Month 1: W&% GFW Forest Loss 2000-2025 (per Hansen 2013 Methods p. 851)
Month 2: tE¥f LV1 (severe decline) &iF vs GFW Forest Loss EEE
Month 3: LE¥ LV5 (excellent regrowth) BiE vs BHlEHCizEE

Month 4-5: & confusion matrix, kappa coefficient, producer/user accuracy
Wickham 2021 RSE 257:112357 §3.3 (p. 10) HIHEEFHLIRED
# iR, #% *Remote Sensing of Environment*

*International Journal of Applied Earth Observation and Geoinformation*
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10. BEs55EME — SEFBHENRRXXWMEHFEAN

FEEMLEH MFERER) - SERBENRRET » 5 HIEHISMRR



10.1 RSI25m % 81Eh 4

25 BE $E RIS

weight_h_p95 0.35  HiiForest Baxianshan 2024 TODO: PCA X% (per White 2013 §3.4 p. 18-21)
(heuristic, unpublished)

weight_cov_5m 025 [EE Elis

weight_uci 040 [ELt Eills

cov_threshold =5 5.0 Naesset 2002 §3.2 (p. 92) F&z% "the canopy density threshold of 5 m above ground for

m medium- to high-density classification"

uci_threshold = p75 Bouvier 2015 §2.3 Eqg. 5 (p. 326) "Upper canopy index defined as fraction of returns above the

hp75 75th percentile"

norm_quantile = 0.95 Pekel 2016 Nature §Methods (p. quantile-based normalization standard practice

0.95 420)

decile_n =10 10 Pekel 2016 Nature §Methods (p. deciles for management visualization
420)

10.2 NDVI 5 &3 817 21555

23088 B8 tHEE LA
past_period ="2000-2004" 5yr Tucker 2005 IJRS §2.2 (pp. 4488-4490) REEMRLD 4-5 FER
current_period ="2022- 4yr E [l
2025"
cloud_filter = QA_PIXEL bit  bits Foga 2017 RSE Table 2 (p. 384) C2 REERIES
3,4 34
percentile_low =2 2% Pekel 2016 Nature §Methods (p. 420) extreme-value clipping
percentile_high =98 98% FLE Ei
n_classes =5 5 Hansen 2013 Science §Methods (p. 851) + USGS NLCD EEE AR CIZE

(Wickham 2021 83.2 p. 7)

landsat_collection C21L2 Vermote 2016 RSE §3 (pp. 49-52) LaSRC atmospheric
correction

cloud_cover_filter <50% 50% Roy 2014 RSE &4 (p. 162) scene-level QC threshold



10.3 REE RIZ5E:E

23088 B8 thgE BRAUE

TW broadleaf a 4.1 x 107%  Lin & Chiu 2015 TJFS Table 2, p. 105

TW broadleaf b 2.08 Lin & Chiu 2015 Table 2, p. 105

TW broadleaf ¢ 0.94 Lin & Chiu 2015 Table 2, p. 105

TW conifer @ 5.8 x 107%  Lin & Chiu 2015 Table 2, p. 105

TW conifer b 1.95 Lin & Chiu 2015 Table 2, p. 105

TW conifer ¢ 0.98 Lin & Chiu 2015 Table 2, p. 105

TW mixed a 5.0 x 1075 Lin & Chiu 2015 Table 2, p. 105

TW mixed b 2.00 Lin & Chiu 2015 Table 2, p. 105

TW mixed ¢ 0.96 Lin & Chiu 2015 Table 2, p. 105

Mixed default a 4.5 x 10™®  HiiForest Baxianshan n=42 plots, R? = 0.78, RMSE = 35 m*/ha
2024 (unpublished)

Mixed default b 1.85 Sl FLE

Mixed default ¢ 1.15 Eils Eills

Reineke k 1.605 Reineke 1933 JAR Eq. 1, p. 631

Reineke Npqz/ha 1500 Lin & Chiu 2015 §3.4 p. 108 (Taiwan empirical)

A28 (form factor) 4118 0.46 TFRI 2018 #71#EZ#% $4ERAL3 p.58

Wood density TW mixed (t/m?) 0.50 IPCC 2006 Vol. 4 Ch. 4 Table 4.4, p. 4.48 (Tier 1 default)

Wood density Sugi (t/m?) 0.38 IPCC 2006 Vol. 4 Ch. 4 Table 4.4, p. 4.48 (Tier 1 Cryptomeria)

Carbon fraction 0.50 IPCC 2006 Vol. 4 Ch. 4 Eq. 4.7, p. 4.21 (T85%)

C > CO, &% 3.667 IUPAC 44/12 atomic mass ratio

Diesel emission factor (kg 2.68 IPCC 2006 Vol. 2 Ch. 3 Table 3.2.1 (Mobile Combustion)

CO./L)

HWP retention 40-yr 0.40 IPCC 2014 KP Ch. 2 82.6.3 Table 2.6, p. 2.34
Supplement

10.4 R BT E R

26 = HE TEREAIE
d_scale_m 100.0 HiiForest Baxianshan 2024 NULLMEALERZE (unpublished)
slope_penalty_alpha 0.0 reserved extension hook, disabled by default

EEREZEIR form 1/(1 + ) hyperbolic Contreras 2017 FS §3.1Eq. 8, p. 14 (RIBHIFE)



10.5 ETH BB R 80888

265 B HEE eI E
BRI E 10m Lang 2023 Nature ECE §Methods, p. 1782
RMSE 2k 57m Lang 2023 Table 2, p. 1783
MAE &Ik 2.8m Lang 2023 Table 2, p. 1783
AR GEDI L4A Duncanson 2022 RSE §2.3,p.5

1. 4535

FFEFEEEER IR PENSMRRNBFRERKE - ASERFHENIRERXNEERREAINRN © Tier A 5RIE
EANHIMNREEER due diligence ; Tier B 5IREFFERRITZEANARE - A RESAVFHARERIEBARTIE -

BEFISMEPER NEEISREEEREBMRIE 21 > KIREDN §10 BREEERAZERESE -

HEE ElfE (FHHEZIEE)

RSI 27 ZMEEM  =EHIHRE Neesset 2002 §3.1-3.2 (pp. 91-92) + Bouvier 2015 §2.3 Eq. 5 (p. 326) ; NS AR PCA &% (per
12 White 2013 §3.4 pp. 18-21) + 1735 R? ERsEFH4R

NDVI 5 S22 & management-driven discretization > &1& Hansen 2013 Science §Methods (p. 851) + USGS NLCD (Wickham

BEEOE? 2021 §3.2 pp. 6-9) + IPCC GPG-LULUCF Ch. 2 Table 2.1 (p. 2.10) B9 6-category }3&8
RS2 EE Schumacher 1933 JAR Eq. 4 (p. 723) + TW &% Lin & Chiu 2015 TJFS Table 2 (p. 105)
=

REBIEEE Contreras 2017 FS §3.1 Eq. 8 (p. 14) + Akay 2009 CJFE §3.2 Eq. 1 (p. 88)

E?

e | EYMER Lang 2023 Nature ECE §Methods (pp. 1782-1784) + Duncanson 2022 RSE §2.3 Eq. 3 (p. 5)
#£7?

REPEESE IPCC 2014 KP Supplement Ch. 2 §2.6.3 Table 2.6 (p. 2.34) — F&+%H HWP 40-yr retention = 0.40
RE?
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