FRIM Site (peninsular)

Negeri_sebilan site (peninsular)

Danum site (Borneo)

SAFE site part 1(Borneo)

SAFE site part 2(Borneo)

Site Stat Site Stat Site Stat Site Stat Site Stat
Area(km?) 12.9 Area(km?) 6.6 Area(km?) 755 Area(km?) 196.3 Area(km?) 200.3
ALS (Min, Max, Mean) 2 69.9 215 ALS (Min, Max, Mean) 2 69.7 245 ALS (Min, Max, Mean) 2 899 33 ALS (Min, Max, Mean) 2 89.9 14.6 ALS (Min, Max, Mean) 2 899 18.8
GEDI coverage: N. of shots before filtering 653 GEDI coverage: N. of shots before filtering 172 GEDI coverage: N. of shots before filtering 2796 GEDI coverage: N. of shots before filtering 10580 GEDI coverage: N. of shots before filtering 6617
GEDI coverage: N. of shots after filtering 405 GEDI coverage: N. of shots after filtering 73 GEDI coverage: N. of shots after filtering 1807 GEDI coverage: N. of shots after filtering 3620 GEDI coverage: N. of shots after filtering 5128
GEDI (Min, Max, Mean) For rh90 22 556 257 GEDI (Min, Max, Mean) For rh90 56 446 30 GEDI (Min, Max, Mean) For rh90 2 846 416 GEDI (Min, Max, Mean) For rh90 2 78.9 237 GEDI (Min, Max, Mean) For rh90 2 804 23
GEDI Spatial distribution per cell size GEDI Spatial distribution per cell size GEDI Spatial distribution per cell size GEDI Spatial distribution per cell size GEDI Spatial distribution per cell size
N. of 25m cell in the grid 19825 [ N. of 25m cell in the grid 10209 | N. of 25m cell in the grid 118471|N. of 25m cell in the grid 304922 |N. of 25m cell in the grid 312340
Av. shots N per cell 0.02|Av. shots N per cell 0.007 | Av. shots N per cell 0.015|Av. shots N per cell 0.011|Av. shots N per cell 0.016
N. of Covered cells 408 [N. of Covered cells 74|N. of Covered cells 1820 [N. of Covered cells 3652 |N. of Covered cells 5157
Av. shots N per covered cell 1|Av. shots N per covered cell 1| Av. shots N per covered cell 1|Av. shots N per covered cell 1|Av. shots N per covered cell 1
Max shot N per covered cell 1[Max shot N per covered cell 1[Max shot N per covered cell 1|{Max shot N per covered cell 1[Max shot N per covered cell 1
Min shots N per covered cell 1|Min shots N per covered cell 1|Min shots N per covered cell 1 |Min shots N per covered cell 1|Min shots N per covered cell 1
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Figure S1. GEDI-ALS comparison at 25m resolution.
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FRIM Site (peninsular)

Negeri_sebilan site (peninsular)

Danum site (Borneo)

SAFE site part 1(Borneo)

SAFE site part 2(Borneo)

Site Stat Site Stat Site Stat Site Stat Site Stat
Area(km?) 12.9 Area(km?) 6.6 Area(km?) 75.5 Area(km?) 196.3 Area(km?) 200.3
ALS (Min, Max, Mean) 2 69.9 215 ALS (Min, Max, Mean) 2 69.7 245 ALS (Min, Max, Mean) 2 89.9 33 ALS (Min, Max, Mean) 2 89.9 14.6 ALS (Min, Max, Mean) 2 899 18.8
GEDI coverage: N. of shots before filtering 653 GEDI coverage: N. of shots before filtering 172 GEDI coverage: N. of shots before filtering 2796 GEDI coverage: N. of shots before filtering 10580 GEDI coverage: N. of shots before filtering 6617
GEDI coverage: N. of shots after filtering 405 GEDI coverage: N. of shots after filtering 73 GEDI coverage: N. of shots after filtering 1807 GEDI coverage: N. of shots after filtering 3620 GEDI coverage: N. of shots after filtering 5128
GEDI (Min, Max, Mean) For rh90 22 556 257 GEDI (Min, Max, Mean) For rh90 56 446 30 GEDI (Min, Max, Mean) For rh90 2 846 416 GEDI (Min, Max, Mean) For rh90 2 78.9 23.7 GEDI (Min, Max, Mean) For rh90 2 804 23
GEDI Spatial distribution per cell size GEDI Spatial distribution per cell size GEDI Spatial distribution per cell size GEDI Spatial distribution per cell size GEDI Spatial distribution per cell size
N. of 30m cell in the grid 13803 |N. of 30m cell in the grid 7082 N. of 30m cell in the grid 82343 |N. of 30m cell in the grid 212405 [N. of 30m cell in the grid 217796
Av. shots N per cell 0.03 [Av. shots N per cell 0.01|Av. shots N per cell 0.021|Av. shots N per cell 0.016 |Av. shots N per cell 0.023
N. of Covered cells 406 |N. of Covered cells 73|N. of Covered cells 1797 |N. of Covered cells 3625 | N. of Covered cells 5109
Av. shots N per covered cell 1 |Av. shots N per covered cell 1| Av. shots N per covered cell 1.01 |Av. shots N per covered cell 1.006 | Av. shots N per covered cell 1.01
Max shot N per covered cell 2|Max shot N per covered cell 1| Max shot N per covered cell 2|Max shot N per covered cell 2|Max shot N per covered cell 2
Min shots N per covered cell 1|Min shots N per covered cell 1|Min shots N per covered cell 1|Min shots N per covered cell 1|Min shots N per covered cell 1
FRIM Site (peninsular) Negeri_sebilan site (peninsular) Danum site (Borneo) SAFE site part 1(Borneo) SAFE site part 2(Borneo)
GEDI Comparison : At footprint level GEDI Comparison : At footprint level GEDI Comparison : At footprint level GEDI Comparison : At footprint level GEDI Comparison : At footprint level
‘Gridded sample size To GEDI fp 396 | Gridded sample size To GEDI fp 74| Gridded sample size To GEDI fp 1794 | Gridded sample size To GEDI fp 3377 | Gridded sample size To GEDI fp 4870
ALS aggregation Resolution 30m ALS aggregation Resolution 30m ALS aggregation Resolution 30m ALS aggregation Resolution 30m ALS aggregation Resolution 30m
method GEDImetic 50 75 [JGONN 95 100 method GEDImetric 50 75 G0N 95 100 method GEDImetric 50 75 90 95 100 method GEDImetric 50 75 90 95 100 method GEDImetric 50 75 90 95 100
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GEDI Comparison: All same as at footpritn level

in 30 m resolution Aggregation
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Figure S2. GEDI-ALS comparison at 30m resolution.
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FRIM Site (peninsular)

Negeri_sebilan site (peninsular)

Danum site (Borneo)

SAFE site part 1(Borneo)

SAFE site part 2(Borneo)

Site Stat Site Stat Site Stat Site Stat Site Stat
Area(km?) 129 Area(km?) 6.6 Area(km?) 75.5 Area(km?) 196.3 Area(km?) 200.3
ALS (Min, Max, Mean) 2 69.9 215 ALS (Min, Max, Mean) 2 69.7 245 ALS (Min, Max, Mean) 2 89.9 33 ALS (Min, Max, Mean) 2 89.9 14.6 ALS (Min, Max, Mean) 2 899 18.8
GEDI coverage: N. of shots before filtering 653 GEDI coverage: N. of shots before filtering 172 GEDI coverage: N. of shots before filtering 2796 GEDI coverage: N. of shots before filtering 10580 GEDI coverage: N. of shots before filtering 6617
GEDI coverage: N. of shots after filtering 405 GEDI coverage: N. of shots after filtering 73 GEDI coverage: N. of shots after filtering 1807 GEDI coverage: N. of shots after filtering 3620 GEDI coverage: N. of shots after filtering 5128
GEDI (Min, Max, Mean) For rh90 22 55.6 257 GEDI (Min, Max, Mean) For rh90 56 446 30 GEDI (Min, Max, Mean) For rh90 2 84.6 416 GEDI (Min, Max, Mean) For rh90 2 78.9 237 GEDI (Min, Max, Mean) For rh90 2 804 23
GEDI Spatial distribution per cell size GEDI Spatial distribution per cell size GEDI Spatial distribution per cell size GEDI Spatial distribution per cell size GEDI Spatial distribution per cell size
N. of 90m cell in the grid 1541 |N. of 90m cell in the grid 784 |N. of 90m cell in the grid 9195 N. of 90m cell in the grid 23830 |N. of 90m cell in the grid 24645
Av. shots N per cell 0.243|Av. shots N per cell 0.085|Av. shots N per cell 0.19|Av. shots N per cell 0.15|Av. shots N per cell 0.2
N. of Covered cells 289 N. of Covered cells 50|N. of Covered cells 1265 |N. of Covered cells 2512|N. of Covered cells 3564
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Min shots N per covered cell 1[Min shots N per covered cell 1 [Min shots N per covered cell 1[Min shots N per covered cell 1 [Min shots N per covered cell 1
FRIM Site (peninsular) Negeri_sebilan site (peninsular) Danum site (Borneo) SAFE site part 1(Borneo) SAFE site part 2(Borneo)
GEDI Comparison: Mean Aggregation GEDI Comparison: Mean Aggregation GEDI Comparison: Mean Aggregation GEDI Comparison: Mean Aggregation GEDI Comparison: Mean Aggregation
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Figure S3-a.GEDI-ALS comparison at 90m resolution with GEDI aggregated for mean.




FRIM Site (peninsular)

Site Stat
Area(km?) 12.9
ALS (Min, Max, Mean) 2 69.9 215
GEDI coverage: N. of shots before filtering 653
GEDI coverage: N. of shots after filtering 405
GEDI (Min, Max, Mean) For rh90 22 55.6 257

GEDI Spatial distribution per cell size

Negeri_sebilan site (peninsular)

Site Stat
Area(km?) 6.6
ALS (Min, Max, Mean) 2 69.7 245
GEDI coverage: N. of shots before filtering 172
GEDI coverage: N. of shots after filtering 73
GEDI (Min, Max, Mean) For rh90 5.6 446 30

GEDI Spatial distribution per cell size

Danum site (Borneo)

Site Stat
Area(km?) 755
ALS (Min, Max, Mean) 2 899 33
GEDI coverage: N. of shots before filtering 2796
GEDI coverage: N. of shots after filtering 1807
GEDI (Min, Max, Mean) For rh90 2 84.6 416

GEDI Spatial distribution per cell size

SAFE site part 1(Borneo)

Site Stat
Area(km?) 196.3
ALS (Min, Max, Mean) 2 89.9 14.6
GEDI coverage: N. of shots before filtering 10580
GEDI coverage: N. of shots after filtering 3620
GEDI (Min, Max, Mean) For rh90 2 78.9 237

GEDI Spatial distribution per cell size

SAFE site part 2(Borneo)

Site Stat
Area(km?) 200.3
ALS (Min, Max, Mean) 2 899 18.8
GEDI coverage: N. of shots before filtering 6617
GEDI coverage: N. of shots after filtering 5128
GEDI (Min, Max, Mean) For rh90 2 804 23

GEDI Spatial distribution per cell size

N. of 90m cell in the grid 1541|N. of 90m cell in the grid 784|N. of 90m cell in the grid 9195|N. of 90m cell in the grid 23830 [N. of 90m cell in the grid 24645
Av. shots N per cell 0.243 | Av. shots N per cell 0.085|Av. shots N per cell 0.19|Av. shots N per cell 0.15|Av. shots N per cell 0.2
N. of Covered cells 289(N. of Covered cells 50| N. of Covered cells 1265 |N. of Covered cells 2512|N. of Covered cells 3564
Av. shots N per covered cell 1.41|Av. shots N per covered cell 1.48| Av. shots N per covered cell 1.44 | Av. shots N per covered cell 1.45 | Av. shots N per covered cell 1.45
Max shot N per covered cell 4|Max shot N per covered cell 3|Max shot N per covered cell 5|Max shot N per covered cell 4|Max shot N per covered cell 5
Min shots N per covered cell 1|Min shots N per covered cell 1|Min shots N per covered cell 1|Min shots N per covered cell 1 |Min shots N per covered cell 1
GEDI Comparison: Max Aggregation GEDI Comparison: Max Aggregation GEDI Comparison: Max Aggregation GEDI Comparison: Max Aggregation GEDI Comparison: Max Aggregation
FRIM Site (peninsular) Negeri_sebilan site (peninsular) Danum site (Borneo) SAFE site part 1(Borneo) SAFE site part 2(Borneo)
‘Gridded sample size 274 | Gridded sample size 50| Gridded sample size 1227 | Gridded sample size 2348 | Gridded sample size 3438
ALS aggregation Resolution 90m ALS aggregation Resolution 90m ALS aggregation Resolution 90m ALS aggregation Resolution 90m ALS aggregation Resolution 90m
method GEDI metric 50 75 - 95 100 method GEDI metric 50 75 - 95 100 method GEDI metric 50 75 90 95 100 method GEDI metric 50 75 90 95 100 method GEDImetric 50 75 90 95 100
mean R* 0.59 06 058 056 054 mean R* 071 | 075 074 073 073 mean R? 038 | 039 036 034 034 mean R? 064 072 | 074 074 072 mean R? 059 | 055 048 046 045
P 0.00E-02 0 4 4 4 P 0 0 0 4 4 P 0 0 4 4 0 P 0 0 0 0 4 P 0 0 0 0 0
RMSE 944 | 789 943 1062 1311 RMSE 904 | 523 63 758 963 RMSE 1473 | 125 1564 17.72 2107 RMSE 966 921 | 1186 1355 1666 RMSE 857 939 1343 1552 18.58
rRMSE 041 | 034 041 046 057 rRMSE 032 | 019 023 027 034 rRMSE 041 | 035 044 05 059 rRMSE 053 051 | 065 074 091 rRMSE | 047 o052 074 085 102
 — Deltamean 743 | 601 | 741 851 1083 | . Deltamean 781 | 399 483 63 861 |°— Deltamean 1204 987 1266 1457 17.75 |* — . Deltamean 741 747 | 94 1095 1398 F Deltamean 684 677 924 1087 1381
_ R 052 | 056 055 053 051 _ R? 057 064 068 069 0.7 _ R? 028 038 039 039 04 _ R? 0.58 0.69 0.73 0.73 0.72 90percentile R? 053 051 044 043 043
P 0 0 0 0 0 P 0 0 0 0 0 P 0 0 0 0 o | P 0 0 0 0 0 P )00E+0l 0O 0 0 0
RMSE 1917 | 1396 @ 1125 1045  9.89 RMSE 179 11.89 8 6.8 5.57 RMSE 2943 2036 157 1449 | 14.02 RMSE 1856 1357 1126 | 1095 1177 RMSE 1573 | 1271 13 1369 1506
rRMSE 056 | 041 | 033 03 0.29 rRMSE 048 032 021 018 | 015 rRMSE 056 039 03 028 | 027 rRMSE 066 048 04 039 042 rRMSE 059 | 048 049 051 057
Deltamean 1733 1162 869 793 774 Deltamean 1682 1041 614 477 | 359 Deltamean 268 1667 1192 108 105 % Deltamean 1483 1036 847 & 833 916 g Deltamean 1335 996 901 91 10
95percentile R? 049 | 054 052 051 0.48 95percentile R* 056 064 069  0.69 0.7 95percentile R? 026 036 037 037 | 038 95percentile R* 0.56 0.67 071 0.72 0.71 95percentile R? 049 047 041 04 04
4 0 0 0 0 0 P 0 0 0 0 0 P 0 0 0 0 0 P 0 0 0 0 0 P 0 0 0 0 0
RMSE 2175 | 1633 | 1326 1219 1098 RMSE 1975 1363 953 814 | 642 RMSE 3269 2328 17.98 1631 | 1497 RMSE 2121 159 1294 | 1216 | 121 RMSE 1891 1541 1469 1482 1536
rRMSE 059 | 044 | 036 033 03 rRMSE 05 034 024 021 016 rRMSE 058 042 032 029 | 027 rRMSE 069 052 042 04 0.39 rRMSE 064 052 05 05 052
Deltamean 2007 1413 | 1059 946 852 Deltamean 1874 1234 79 622 | 44 Deltamean 3021 1969 14.07 1238 1.1 Deltamean 172 1232 977 | 948 934 Deltamean {612 123 1068 1027 10.33
max R* 0.29 03 028 026 024 max R* 038 047 049 0.5 051 max R? 025 033 034 035 | 035 max R? 052 063 067 068 | 068 max R? 043 041 035 034 035
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GEDI Comparison: 90th percentile Aggregation

Same resuts as per max, slightly different RMSE in fractions
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GEDI Comparison: 90th percentile Aggregation

Same resuts as per max, slightly different RMSE in fractions

Figure S3-b.GEDI-ALS comparison at 90m resolution with GEDI aggregated for max.

GEDI Comparison: 90th percentile Aggregation

Same resuts as per max, slightly different RMSE in fractions




FRIM Site (peninsular)

Negeri_sebilan site (peninsular)

Danum site (Borneo)

SAFE site part 1(Borneo)

SAFE site part 2(Borneo)

Site Stat Site Stat Site Stat Site Stat Site Stat
Area(km?) 129 Area(km?) 6.6 Area(km?) 75.5 Area(km?) 196.3 Area(km?) 200.3
ALS (Min, Max, Mean) 2 69.9 215 ALS (Min, Max, Mean) 2 69.7 245 ALS (Min, Max, Mean) 2 89.9 33 ALS (Min, Max, Mean) 2 89.9 14.6 ALS (Min, Max, Mean) 2 899 18.8
GEDI coverage: N. of shots before filtering 653 GEDI coverage: N. of shots before filtering 172 GEDI coverage: N. of shots before filtering 2796 GEDI coverage: N. of shots before filtering 10580 GEDI coverage: N. of shots before filtering 6617
GEDI coverage: N. of shots after filtering 405 GEDI coverage: N. of shots after filtering 73 GEDI coverage: N. of shots after filtering 1807 GEDI coverage: N. of shots after filtering 3620 GEDI coverage: N. of shots after filtering 5128
GEDI (Min, Max, Mean) For rh90 2.2 55.6 25.7 GEDI (Min, Max, Mean) For rh90 5.6 44.6 30 GEDI (Min, Max, Mean) For rh90 2 84.6 416 GEDI (Min, Max, Mean) For rh90 2 78.9 237 GEDI (Min, Max, Mean) For rh90 2 804 23
GEDI Spatial distribution per cell size GEDI Spatial distribution per cell size GEDI Spatial distribution per cell size GEDI Spatial distribution per cell size GEDI Spatial distribution per cell size
N. of 250m cell in the grid 201|N. of 250m cell in the grid 104 |N. of 250m cell in the grid 1192|N. of 250m cell in the grid 3099 N. of 250m cell in the grid 3213
Av. shots N per cell 1.64 | Av. shots N per cell 0.58 | Av. shots N per cell 1.37 |Av. shots N per cell 1.09 | Av. shots N per cell 1.52
N. of Covered cells 118|N. of Covered cells 25|N. of Covered cells 512|N. of Covered cells 1022|N. of Covered cells 1456
Av. shots N per covered cell 3.46| Av. shots N per covered cell 2.96 |Av. shots N per covered cell 3.55|Av. shots N per covered cell 3.57 | Av. shots N per covered cell 3.54
Max shot N per covered cell 10| Max shot N per covered cell 6 [Max shot N per covered cell 11| Max shot N per covered cell 14 |Max shot N per covered cell 12
Min shots N per covered cell 1[Min shots N per covered cell 1[Min shots N per covered cell 1[Min shots N per covered cell 1[Min shots N per covered cell 1
FRIM Site (peninsular) Negeri_sebilan site (peninsular) Danum site (Borneo) SAFE site part 1(Borneo) SAFE site part 2(Borneo)
GEDI Comparison: Mean Aggregation GEDI Comparison: Mean Aggregation GEDI Comparison: Mean Aggregation GEDI Comparison: Mean Aggregation GEDI Comparison: Mean Aggregation
FRIM Site (peninsular) Negeri_sebilan site (peninsular) Danum site (Borneo) SAFE site part 1(Borneo) SAFE site part 2(Borneo)
‘Gridded sample size 99 | Gridded sample size 25|Gridded sample size 480 | Gridded sample size 953 | Gridded sample size 1409
ALS aggregation Resolution 250m ALS aggregation Resolution 250m ALS aggregation Resolution 250m ALS aggregation Resolution 250m ALS aggregation Resolution 250m
method GEDImetiic 50 75 - 95 100 method GEDImetric 50 75 -i 100 method GEDImetric 50 75 90 95 100 method GEDImetic 50 75 90 95 100 method GEDImetic 50 75 90 95 100
mean R? 053 | 051 049 048 046 mean R? 037 043 048 05 051 _ mean R? 04 | 043 04 039 038 __ mean R? 073 08 081 081 079 mean R? 064 | 058 05 048 047
P 0 0 0 0 0 P 0 0 0 0 0 P 0 0 0 0 0 P 0 0 0 0 0 P 0 0 0 0 0
RMSE 982 | 759 84 928 1146 RMSE 955 58 611 | 7.04 891 RMSE 148 | 916 1148 1345 1675 | RMSE 907 658 | 853 | 1012 132 RMSE 838 818 11.86 1377 16.59
a,‘ rRMSE 043 | 033 037 041 05 ¥ rRMSE 035 022 023 | 026 033 .’ rRMSE 041 | 026 032 038 047 £ rRMSE 05 036 047 055 072 rRMSE 046 045 065 075 091
o Delta mean = 816 5.2 6.48 75 9.5 e Deltamean g4 48 453 | 553 - Deltamean 1297 706 901 1093 142 o Deltamean 716 500 | 683 828 1124 F Deltamean | 693 567 766 9.6 11.95
_ R? 051 | 052 051 05 05 _ R? 018 024 031 032 R? 033 044 045 045 _ R? 064 074 077 | 078 077 90percentile R? 056 051 044 042 042
P 0 0 0 0 0 ’ P 0 0 0 0 0 P 0 0 0 0 0 P 0 0 0 0 0 | P 0 0 0 0 0
RMSE 2143 | 1609 1293 1176  10.16 RMSE 1861 1259 856 709 & 525 RMSE 3132 2143 1568 1383 1215 | ) RMSE 20 145 1113 | 1041 973 » RMSE 16.94 1332 1268 1289 13.57
rRMSE 06 | 045 036 033 028 ¥ rRMSE 049 033 023 019 | 014 rRMSE 059 04 03 026 | 023 !g rRMSE 0.69 05 039 | 035 @034 ! ] rRMSE 062 | 049 046 047 049
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95percentile R? 0.48 05 0.5 049 048 95percentile R? 008 015 024 026 | 029 95percentile R? 033 044 045 045 046 _95percentile R? 061 071 075 | 076 075 95percentile R? 052 047 041 04 039
P 0 0 0 0 0 P 0 0 0 0 0 P 0 0 0 0 0 P 0 0 0 0 0 P 0 0 0 0 0
I RMSE 2432 1883 1543 1411 1209 RMSE 2068 1461 1048 892 | 679 * RMSE 3494 2487 1873 1658 | 142 i P RMSE 2311 1748 1373 | 1235 11.06 RMSE 2024 1623 14.69 1436 14.17
# rRMSE 063 048 0.4 036 031 ¥ rRMSE 052 037 026 022 | 047 s rRMSE 061 044 033 029 | 025 !i rRMSE 072 055 043 | 039 035 rRMSE 066 | 053 048 047 046
- Deltamean 2328 17.33 1355 1206  9.81 Deltamean | 1979 1358 939 77 54 Deltamean 3371 2311 1629 13.92  11.07 - Deltamean 1953 144 1101 | 981 878 F ., Deltamean 1816 139 115 1064 975
max R? 011 | 012 009 008 007 max R? 029 | 032 020 029 029 max R? 029 | 036 035 034 034 max R? 052 062 066 067 | 067 R? 034 028 028 029 0
P 0 0 0 0 0 P 0 0 0 0 0 P 0 0 0 0 0 P 0 0 0.00E+00 0 0 P 0 0 0 0 0
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Figure S4-a.GEDI-ALS comparison at 250m

resolution with GEDI aggregated for mean.




FRIM Site (peninsular) Negeri_sebilan site (peninsular) Danum site (Borneo) SAFE site part 1(Borneo) SAFE site part 2(Borneo)
Site Stat Site Stat Site Stat Site Stat Site Stat
Area(km?) 12.9 Area(km?) 6.6 Area(km?) 75.5 Area(km?) 196.3 Area(km?) 200.3
ALS (Min, Max, Mean) 2 69.9 215 ALS (Min, Max, Mean) 2 69.7 245 ALS (Min, Max, Mean) 2 89.9 33 ALS (Min, Max, Mean) 2 89.9 14.6 ALS (Min, Max, Mean) 2 899 18.8
GEDI coverage: N. of shots before filtering 653 GEDI coverage: N. of shots before filtering 172 GEDI coverage: N. of shots before filtering 2796 GEDI coverage: N. of shots before filtering 10580 GEDI coverage: N. of shots before filtering 6617
GEDI coverage: N. of shots after filtering 405 GEDI coverage: N. of shots after filtering 73 GEDI coverage: N. of shots after filtering 1807 GEDI coverage: N. of shots after filtering 3620 GEDI coverage: N. of shots after filtering 5128
GEDI (Min, Max, Mean) For rh90 22 55.6 257 GEDI (Min, Max, Mean) For rh90 5.6 446 30 GEDI (Min, Max, Mean) For rh90 2 84.6 416 GEDI (Min, Max, Mean) For rh90 2 78.9 237 GEDI (Min, Max, Mean) For rh90 2 80.4 23
GEDI Spatial distribution per cell size GEDI Spatial distribution per cell size GEDI Spatial distribution per cell size GEDI Spatial distribution per cell size GEDI Spatial distribution per cell size
N. of 250m cell in the grid 201 |N. of 250m cell in the grid 104 [N. of 250m cell in the grid 1192|N. of 250m cell in the grid 3099 N. of 250m cell in the grid 3213
Av. shots N per cell 1.64 | Av. shots N per cell 0.58 | Av. shots N per cell 1.37|Av. shots N per cell 1.09| Av. shots N per cell 1.52
N. of Covered cells 118|N. of Covered cells 25|N. of Covered cells 512|N. of Covered cells 1022|N. of Covered cells 1456
Av. shots N per covered cell 3.46 | Av. shots N per covered cell 2.96 | Av. shots N per covered cell 3.55|Av. shots N per covered cell 3.57 | Av. shots N per covered cell 3.54
Max shot N per covered cell 10| Max shot N per covered cell 6| Max shot N per covered cell 11| Max shot N per covered cell 14| Max shot N per covered cell 12
Min shots N per covered cell 1|Min shots N per covered cell 1|Min shots N per covered cell 1|Min shots N per covered cell 1|Min shots N per covered cell 1
GEDI Comparison: Max Aggregation GEDI Comparison: Max Aggregation GEDI Comparison: Max Aggregation GEDI Comparison: Max Aggregation GEDI Comparison: Max Aggregation
FRIM Site (peninsular) Negeri_sebilan site (peninsular) Danum site (Borneo) SAFE site part 1(Borneo) SAFE site part 2(Borneo)
‘Gridded sample size 99| Gridded sample size 25| Gridded sample size 480 | Gridded sample size 955| Gridded sample size 1414
ALS aggregation Resolution 250m ALS aggregation Resolution 250m ALS aggregation Resolution 250m ALS aggregation Resolution 250m ALS aggregation Resolution 250m
method GEDImetric 50 75 - 95 100 method GEDImetric 50 75 - 95 100 method GEDImetric 50 75 90 95 100 method GEDImetric 50 75 90 95 100 method GEDImetric 50 75 90 95 100
mean R? 052 048 046 045 044 mean R? 032 033 038 038 |04 mean R? 042 | 043 | 038 036 0.36] mean R? 069 | 075 075 074 072 mean R? 058 051 043 041 04
P 0 0 0 0 0 ‘ P 0 0 0 0 0 ) P 0 0 0 0 0 P 0 0 0 0 0 P 0 0 0 0 0
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Figure S4-b. GEDI-ALS comparison at 250m resolution with GEDI aggregated for max.




FRIM Site (peninsular)

Negeri_sebilan site (peninsular)

Danum site (Borneo)

SAFE site part 1(Borneo)

SAFE site part 2(Borneo)

Site Stat Site Stat Site Stat Site Stat Site Stat
Area(km?) 12.9 Area(km?) 6.6 Area(km?) 75.5 Area(km?) 196.3 Area(km?) 200.3
ALS (Min, Max, Mean) 2 69.9 21.5 ALS (Min, Max, Mean) 2 69.7 245 ALS (Min, Max, Mean) 2 89.9 33 ALS (Min, Max, Mean) 2 89.9 14.6 ALS (Min, Max, Mean) 2 899 18.8
GEDI coverage: N. of shots before filtering 653 GEDI coverage: N. of shots before filtering 172 GEDI coverage: N. of shots before filtering 2796 GEDI coverage: N. of shots before filtering 10580 GEDI coverage: N. of shots before filtering 6617
GEDI coverage: N. of shots after filtering 405 GEDI coverage: N. of shots after filtering 73 GEDI coverage: N. of shots after filtering 1807 GEDI coverage: N. of shots after filtering 3620 GEDI coverage: N. of shots after filtering 5128
GEDI (Min, Max, Mean) For rh90 22 556 257 GEDI (Min, Max, Mean) For rh90 56 446 30 GEDI (Min, Max, Mean) For rh90 2 846 416 GEDI (Min, Max, Mean) For rh90 2 78.9 23.7 GEDI (Min, Max, Mean) For rh90 2 804 23
GEDI Spatial distribution per cell size GEDI Spatial distribution per cell size GEDI Spatial distribution per cell size GEDI Spatial distribution per cell size GEDI Spatial distribution per cell size
N. of 1000m cell in the grid 11|N. of 1000m cell in the grid 8|N. of 1000m cell in the grid 75|N. of 1000m cell in the grid 198|N. of 1000m cell in the grid 200
Av. shots N per cell 17 |Av. shots N per cell 6.12|Av. shots N per cell Av. shots N per cell 14.9| Av. shots N per cell 21.31
N. of Covered cells 19| N. of Covered cells 7|N. of Covered cells 81|N. of Covered cells 138|N. of Covered cells 189
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Max shot N per covered cell 51|Max shot N per covered cell 28|Max shot N per covered cell 81|Max shot N per covered cell 61| Max shot N per covered cell 89
Min shots N per covered cell 1|Min shots N per covered cell 2|Min shots N per covered cell 1|Min shots N per covered cell 1| Min shots N per covered cell 2
FRIM Site (peninsular) Negeri_sebilan site (peninsular) Danum site (Borneo) SAFE site part 1(Borneo) SAFE site part 2(Borneo)
GEDI Comparison: Mean Aggregation GEDI Comparison: Mean Aggregation GEDI Comparison: Mean Aggregation GEDI Comparison: Mean Aggregation GEDI Comparison: Mean Aggregation
FRIM Site (peninsular) Negeri_sebilan site (peninsular) Danum site (Borneo) SAFE site part 1(Borneo) SAFE site part 2(Borneo)
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Figure S5-a. GEDI-ALS comparison at 1000m resolution with GEDI aggregated for mean.




FRIM Site (peninsular)

Negeri_sebilan site (peninsular)

Danum site (Borneo)

SAFE site part 1(Borneo)

SAFE site part 2(Borneo)

Site Stat Site Stat Site Stat Site Stat Site Stat
Area(km?) 12.9 Area(km?) 6.6 Area(km?) 75.5 Area(km?) 196.3 Area(km?) 200.3
ALS (Min, Max, Mean) 2 69.9 21.5 ALS (Min, Max, Mean) 2 69.7 245 ALS (Min, Max, Mean) 2 89.9 33 ALS (Min, Max, Mean) 2 89.9 14.6 ALS (Min, Max, Mean) 2 899 18.8
GEDI coverage: N. of shots before filtering 653 GEDI coverage: N. of shots before filtering 172 GEDI coverage: N. of shots before filtering 2796 GEDI coverage: N. of shots before filtering 10580 GEDI coverage: N. of shots before filtering 6617
GEDI coverage: N. of shots after filtering 405 GEDI coverage: N. of shots after filtering 73 GEDI coverage: N. of shots after filtering 1807 GEDI coverage: N. of shots after filtering 3620 GEDI coverage: N. of shots after filtering 5128
GEDI (Min, Max, Mean) For rh90 22 556 257 GEDI (Min, Max, Mean) For rh90 56 446 30 GEDI (Min, Max, Mean) For rh90 2 846 416 GEDI (Min, Max, Mean) For rh90 2 78.9 23.7 GEDI (Min, Max, Mean) For rh90 2 804 23
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N. of 1000m cell in the grid 11|N. of 1000m cell in the grid 8|N. of 1000m cell in the grid 75|N. of 1000m cell in the grid 198|N. of 1000m cell in the grid 200
Av. shots N per cell 17 |Av. shots N per cell 6.12|Av. shots N per cell Av. shots N per cell 14.9| Av. shots N per cell 21.31
N. of Covered cells 19| N. of Covered cells 7|N. of Covered cells 81|N. of Covered cells 138|N. of Covered cells 189
Av. shots N per covered cell 21.5|Av. shots N per covered cell 10.6 | Av. shots N per covered cell 22.47 | Av. shots N per covered cell 26.46 | Av. shots N per covered cell 27.28
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Figure S5-b.GEDI-ALS comparison at 1000m resolution with GEDI aggregated for max.
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FRIM Site (peninsular)

Site Stat
Area(km?) 12.9
ALS (Min, Max, Mean) 2 69.9 215
GEDI coverage: N. of shots before filtering 653
GEDI coverage: N. of shots after filtering 405
GEDI (Min, Max, Mean) For rh90 22 55.6 257
GEDI Spatial distribution per cell size
N. of 1000m cell in the grid 11
Av. shots N per cell 17
N. of Covered cells 19
Av. shots N per covered cell 215

Max shot N per covered cell
Min shots N per covered cell

GEDI Comparison: 90th percentile Aggregation

FRIM Site (peninsular)

Negeri_sebilan site (peninsular)

Site Stat
Area(km?) 6.6
ALS (Min, Max, Mean) 2 69.7 245
GEDI coverage: N. of shots before filtering 172
GEDI coverage: N. of shots after filtering 73
GEDI (Min, Max, Mean) For rh90 5.6 446 30

GEDI Spatial distribution per cell size

N. of 1000m cell in the grid 8
Av. shots N per cell 6.12
N. of Covered cells 7
Av. shots N per covered cell 10.6

N
]

Max shot N per covered cell
Min shots N per covered cell

GEDI Comparison: 90th percentile Aggregation

Negeri_sebilan site (peninsular)

Danum site (Borneo)

Site Stat
Area(km?) 755
ALS (Min, Max, Mean) 2 89.9 33
GEDI coverage: N. of shots before filtering 2796
GEDI coverage: N. of shots after filtering 1807
GEDI (Min, Max, Mean) For rh90 2 84.6 416

GEDI Spatial distribution per cell size

N. of 1000m cell in the grid 75
Av. shots N per cell

N. of Covered cells 81
Av. shots N per covered cell 2247
Max shot N per covered cell 81
Min shots N per covered cell 1

GEDI Comparison: 90th percentile Aggregation

Danum site (Borneo)

SAFE site part 1(Borneo)

Site Stat
Area(km?) 196.3
ALS (Min, Max, Mean) 2 89.9 14.6
GEDI coverage: N. of shots before filtering 10580
GEDI coverage: N. of shots after filtering 3620
GEDI (Min, Max, Mean) For rh90 2 78.9 237

GEDI Spatial distribution per cell size

N. of 1000m cell in the grid
Av. shots N per cell

N. of Covered cells

Av. shots N per covered cell
Max shot N per covered cell
Min shots N per covered cell

198
14.9
138
26.46
61

1

GEDI Comparison: 90th percentile Aggregation

SAFE site part 1(Borneo)

SAFE site part 2(Borneo)

Site Stat

Area(km?) 200.3

ALS (Min, Max, Mean) 2 899 18.8

GEDI coverage: N. of shots before filtering 6617

GEDI coverage: N. of shots after filtering 5128

GEDI (Min, Max, Mean) For rh90 2 804 23

GEDI Spatial distribution per cell size

N. of 1000m cell in the grid 200
Av. shots N per cell 21.31
N. of Covered cells 189
Av. shots N per covered cell 27.28
Max shot N per covered cell 89
Min shots N per covered cell 2

GEDI Comparison: 90th percentile Aggregation

SAFE site part 2(Borneo)
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Deltamean 1445 798 496 384 Deltamean 1185 557 225 256 406 Deltamean | 2094 932 634 662 9.0§ Deltamean 128 752 | 581 606 799 Deltamean 1204 849 989 1092 1331
max R* 03 026 | 028 026 max R? 0.1 014 034 045 048 max R? 043 | 036 022 02 022 max R* 06 067 068 | 069 067 max R? 043 025 008 007 009
P 0 0 0 0 P 0 0 0 0 0 P 0 0 0 0o o P 0 0 0 0 0 P 0 ] 0 ).00E-0z O
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Figure S5-c. GEDI-ALS comparison at 1000m resolution with GEDI aggregated for 90th percentile.
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Figure S6. Maximum canopy height per P-PET gradients showing similar pattern for the
peninsula part and Borneo part:

a) Entire Malaysia (GLM 1st order: R?=0.06, GLM 4th order: R?=0.54),

b) Peninsula part (GLM 1st order: R?=0.02, GLM 4th order: R?=0.5),

c) Borneo part (GLM 1st order: R>=0, GLM 4th order R?=0.47).
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Figure S7. Maximum canopy height per elevation gradients showing similar pattern for the
peninsula part and Borneo part:

a) Entire Malaysia (GLM 1st order: R?=0.58, GLM 4th order: R*>=0.63),

b) Peninsula part (GLM 1st order: R?=0.44, GLM 4th order: R?=0.5),

c) Borneo part (GLM 1st order: R?=0.59, GLM 4th order R?=0.65).
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Figure S8. Maximum canopy height per elevation gradients across different elevation
intervals (zones) showing negative realtionship for higher elevation zones after the breaking
poiatevation < 500m (GLM 1st order: R?=0.00, GLM 4th order: R*=0.21),

b) 500 < Elevation < 1000 (GLM 1st order: R>=0.08, GLM 4th order: R?=0.09),

c) 1000 < Elevation < 1500 (GLM 1st order: R?=0.2, GLM 4th order R?=0.23),

d) 1500 < Elevation (GLM 1st order: R?=0.17, GLM 4th order R?=0.27).



