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[bookmark: _GoBack]Table S1. Changes in HSR area (in 10,000 km²) for different endangered species types across six continents (Africa, Asia, Europe, North America, Oceania, South America) at various time points (2020, 2050, 2070, 2100) under different development scenarios (taking SSP245 as an example)
	Species
	Scenario
	AS
	NA
	EU
	AF
	SA
	OC

	Amphibians
	Baseline-2020
	129.59 
	44.1 
	323.51 
	19.1
	63.87 
	37.78 

	
	SSP245-2050
	129.03 
	43.92 
	316.08 
	19.58 
	64.28 
	36.51 

	
	SSP245-2070
	127.71 
	43.41 
	306.70 
	19.88 
	64.58 
	36.20 

	
	SSP245-2100
	127.05 
	43.47 
	299.48 
	19.51 
	64.50 
	35.93 

	Plants
	Baseline-2020
	1183.29 
	504.58 
	428.03 
	1182.24 
	298.34 
	1236.84 

	
	SSP245-2050
	1185.78 
	493.70 
	411.86 
	1172.44 
	299.12 
	1224.88 

	
	SSP245-2070
	1169.80 
	483.61 
	408.45 
	1177.03 
	302.10 
	1205.89 

	
	SSP245-2100
	1144.04 
	470.33 
	394.17 
	1224.66 
	299.53 
	1186.48 

	Bird
	Baseline-2020
	7104.7 
	947.33 
	2308.53 
	7511.86 
	2652.77 
	39.14 

	
	SSP245-2050
	7076.18 
	924.35 
	2268.25 
	7563.15 
	2638.58 
	38.85 

	
	SSP245-2070
	7034.62 
	906.31 
	2237.78 
	7602.78 
	2633.83 
	38.52 

	
	SSP245-2100
	6980.14 
	886.65 
	2181.70 
	7599.17 
	2619.68 
	38.39 

	Mammals
	Baseline-2020
	8777.84 
	3047.01 
	640.22 
	9522.68 
	7944.53 
	702.3 

	
	SSP245-2050
	8738.34 
	3044.42 
	636.76 
	9556.75 
	7923.39 
	702.32 

	
	SSP245-2070
	8703.53 
	3022.45 
	635.89 
	9545.47 
	7927.69 
	702.93 

	
	SSP245-2100
	8658.32 
	3004.44 
	626.22 
	9483.62 
	7889.87 
	702.23 

	Reptiles
	Baseline-2020
	2534.65 
	189.14 
	10 
	1857.23 
	248.62 
	254.87 

	
	SSP245-2050
	2526.72 
	184.92 
	9.73 
	1895.02 
	257.50 
	253.29 

	
	SSP245-2070
	2503.80 
	181.36 
	9.63 
	1903.95 
	272.67 
	254.60 

	
	SSP245-2100
	2490.71 
	177.08 
	9.53 
	1903.35 
	277.27 
	255.31 



Table S2. Global-scale HSR change statistics (in 10,000 km²) for different endangered species types at various time points (2030, 2050, 2070, 2100) under different development scenarios (SSP126, SSP245, SSP370, SSP585).
	Scenario_Year_Species
	Unchanged area 
	Increase area
	Loss area

	SSP126_2030_AMPHIBIANS
	458.45 
	10.74 
	-14.89 

	SSP126_2030_BIRD
	7719.79 
	480.24 
	-427.14 

	SSP126_2030_MAMMALS
	10476.74 
	559.68 
	-516.83 

	SSP126_2030_REPTILES
	2742.18 
	159.25 
	-134.01 

	SSP126_2050_AMPHIBIANS
	443.19 
	16.62 
	-28.91 

	SSP126_2050_BIRD
	7473.62 
	706.00 
	-656.24 

	SSP126_2050_MAMMALS
	10237.71 
	857.38 
	-777.42 

	SSP126_2050_REPTILES
	2670.73 
	265.25 
	-179.06 

	SSP126_2070_AMPHIBIANS
	432.48 
	21.43 
	-38.41 

	SSP126_2070_BIRD
	7316.16 
	838.01 
	-848.63 

	SSP126_2070_MAMMALS
	10084.02 
	1014.43 
	-1028.10 

	SSP126_2070_REPTILES
	2615.67 
	333.25 
	-220.17 

	SSP126_2100_AMPHIBIANS
	420.36 
	25.23 
	-51.44 

	SSP126_2100_BIRD
	7156.44 
	973.03 
	-1045.71 

	SSP126_2100_MAMMALS
	9920.21 
	1152.38 
	-1301.27 

	SSP126_2100_REPTILES
	2556.98 
	413.21 
	-269.61 

	SSP245_2030_AMPHIBIANS
	460.02 
	9.59 
	-14.05 

	SSP245_2030_BIRD
	7814.16 
	344.79 
	-403.39 

	SSP245_2030_MAMMALS
	10588.21 
	398.09 
	-432.02 

	SSP245_2030_REPTILES
	2766.06 
	113.46 
	-129.05 

	SSP245_2050_AMPHIBIANS
	449.09 
	14.38 
	-23.02 

	SSP245_2050_BIRD
	7607.11 
	553.92 
	-609.74 

	SSP245_2050_MAMMALS
	10392.82 
	623.14 
	-661.87 

	SSP245_2050_REPTILES
	2693.89 
	216.90 
	-186.43 

	SSP245_2070_AMPHIBIANS
	433.76 
	18.35 
	-37.94 

	SSP245_2070_BIRD
	7412.20 
	696.16 
	-807.83 

	SSP245_2070_MAMMALS
	10209.79 
	805.66 
	-909.94 

	SSP245_2070_REPTILES
	2636.81 
	271.80 
	-242.73 

	SSP245_2100_AMPHIBIANS
	420.54 
	22.82 
	-51.00 

	SSP245_2100_BIRD
	7236.91 
	782.94 
	-1043.09 

	SSP245_2100_MAMMALS
	10025.41 
	920.72 
	-1200.11 

	SSP245_2100_REPTILES
	2569.00 
	324.33 
	-308.40 

	SSP370_2030_AMPHIBIANS
	459.56 
	11.04 
	-14.05 

	SSP370_2030_BIRD
	7761.84 
	416.36 
	-460.27 

	SSP370_2030_MAMMALS
	10542.68 
	459.72 
	-521.34 

	SSP370_2030_REPTILES
	2748.62 
	127.30 
	-156.89 

	SSP370_2050_AMPHIBIANS
	451.23 
	13.88 
	-21.75 

	SSP370_2050_BIRD
	7613.85 
	538.64 
	-613.52 

	SSP370_2050_MAMMALS
	10386.61 
	644.22 
	-683.02 

	SSP370_2050_REPTILES
	2696.89 
	184.24 
	-215.21 

	SSP370_2070_AMPHIBIANS
	443.06 
	17.23 
	-29.49 

	SSP370_2070_BIRD
	7475.57 
	650.29 
	-767.43 

	SSP370_2070_MAMMALS
	10222.48 
	783.13 
	-937.37 

	SSP370_2070_REPTILES
	2639.31 
	231.26 
	-276.03 

	SSP370_2100_AMPHIBIANS
	432.66 
	20.08 
	-40.99 

	SSP370_2100_BIRD
	7349.61 
	724.20 
	-912.55 

	SSP370_2100_MAMMALS
	10059.15 
	886.11 
	-1178.34 

	SSP370_2100_REPTILES
	2594.17 
	260.33 
	-330.46 

	SSP585_2030_AMPHIBIANS
	458.26 
	9.47 
	-15.92 

	SSP585_2030_BIRD
	7827.90 
	312.31 
	-404.10 

	SSP585_2030_MAMMALS
	10615.27 
	345.41 
	-412.95 

	SSP585_2030_REPTILES
	2784.64 
	82.91 
	-119.17 

	SSP585_2050_AMPHIBIANS
	436.67 
	12.83 
	-38.38 

	SSP585_2050_BIRD
	7635.81 
	405.27 
	-666.02 

	SSP585_2050_MAMMALS
	10431.11 
	489.20 
	-646.65 

	SSP585_2050_REPTILES
	2714.50 
	134.72 
	-177.67 

	SSP585_2070_AMPHIBIANS
	419.28 
	14.89 
	-56.50 

	SSP585_2070_BIRD
	7464.56 
	479.52 
	-931.34 

	SSP585_2070_MAMMALS
	10283.03 
	581.16 
	-859.23 

	SSP585_2070_REPTILES
	2655.15 
	168.60 
	-244.42 

	SSP585_2100_AMPHIBIANS
	400.66 
	16.53 
	-77.66 

	SSP585_2100_BIRD
	7253.41 
	571.99 
	-1284.35 

	SSP585_2100_MAMMALS
	10097.35 
	716.31 
	-1106.75 

	SSP585_2100_REPTILES
	2604.99 
	212.12 
	-303.30 



Table S3. Translation table for converting the LULC classification system from IUCN to our LULC dataset. Tables 1-6 correspond to cropland, forest, grassland, urban, barren, and water, respectively.
	IUCNLevel
	NewCode
	IUCNLevel
	NewCode

	1. Forest
	2
	9.6. Marine Neritic – Subtidal muddy
	/

	1.1. Forest – Boreal
	2
	9.7. Marine Neritic – Macroalgal/kelp
	/

	1.2. Forest - Subarctic
	2
	9.8. Marine Neritic – Coral Reef
	/

	1.3. Forest – Subantarctic
	2
	9.8.1. Outer reef channel
	/

	1.4. Forest – Temperate
	2
	9.8.2. Back slope
	/

	1.5. Forest – Subtropical/tropical dry
	2
	9.8.3. Foreslope (outer reef slope)
	/

	1.6. Forest – Subtropical/tropical moist lowland
	2
	9.8.4. Lagoon
	/

	1.7. Forest – Subtropical/tropical mangrove vegetation above high tide level
	2
	9.8.5. Inter-reef soft substrate
	/

	1.8. Forest – Subtropical/tropical swamp
	2
	9.8.6. Inter-reef rubble substrate
	/

	1.9. Forest – Subtropical/tropical moist montane
	2
	9.9 Seagrass (Submerged)
	/

	2. Savanna
	3
	9.10 Estuaries
	/

	2.1. Savanna - Dry
	3
	10 Marine Oceanic
	/

	2.2. Savanna - Moist
	3
	10.1 Epipelagic (0–200 m)
	/

	3. Shrubland
	3
	10.2 Mesopelagic (200–1,000 m)
	/

	3.1. Shrubland – Subarctic
	3
	10.3 Bathypelagic (1,000–4,000 m)
	/

	3.2. Shrubland – Subantarctic
	3
	10.4 Abyssopelagic (4,000–6,000 m)
	/

	3.3. Shrubland – Boreal
	3
	11 Marine Deep Ocean Floor (Benthic and Demersal)
	/

	3.4. Shrubland –Temperate
	3
	11.1 Continental Slope/Bathyl Zone (200–4,000 m)
	/

	3.5. Shrubland – Subtropical/tropical dry
	3
	11.1.1 Hard Substrate
	/

	3.6. Shrubland – Subtropical/tropical moist
	3
	11.1.2 Soft Substrate
	/

	3.7. Shrubland – Subtropical/tropical high altitude
	3
	11.2 Abyssal Plain (4,000–6,000 m)
	/

	3.8. Shrubland – Mediterranean-type shrubby vegetation
	3
	11.3 Abyssal Mountain/Hills (4,000–6,000 m)
	/

	4. Grassland
	3
	11.4 Hadal/Deep Sea Trench (>6,000 m)
	/

	4.1. Grassland – Tundra
	3
	11.5 Seamount
	/

	4.2. Grassland – Subarctic
	3
	11.6 Deep Sea Vents (Rifts/Seeps)
	/

	4.3. Grassland – Subantarctic
	3
	12 Marine Intertidal
	/

	4.4. Grassland – Temperate
	3
	12.1 Rocky Shoreline
	/

	4.5. Grassland – Subtropical/tropical dry
	3
	12.2 Sandy Shoreline and/or Beaches, Sand Bars, Spits, etc.
	/

	4.6. Grassland – Subtropical/tropical seasonally wet/flooded
	3
	12.3 Shingle and/or Pebble Shoreline and/or Beaches
	/

	4.7. Grassland – Subtropical/tropical high altitude
	3
	12.4 Mud Shoreline and Intertidal Mud Flats
	/

	5. Wetlands (inland)
	6
	12.5 Salt Marshes (Emergent Grasses)
	/

	5.1. Wetlands (inland) – Permanent rivers/streams/creeks (includes waterfalls)
	6
	12.6 Tidepools
	/

	5.2. Wetlands (inland) – Seasonal/intermittent/irregular rivers/streams/creeks
	6
	12.7 Mangrove Submerged Roots
	/

	5.3. Wetlands (inland) – Shrub dominated wetlands
	6
	13 Marine Coastal/Supratidal
	/

	5.4. Wetlands (inland) – Bogs, marshes, swamps, fens, peatlands
	6
	13.1 Sea Cliffs and Rocky Offshore Islands
	/

	5.5. Wetlands (inland) – Permanent freshwater lakes (over 8 ha)
	6
	13.2 Coastal Caves/Karst
	/

	5.6. Wetlands (inland) – Seasonal/intermittent freshwater lakes (over 8 ha)
	6
	13.3 Coastal Sand Dunes
	/

	5.7. Wetlands (inland) – Permanent freshwater marshes/pools (under 8 ha)
	6
	13.4 Coastal Brackish/Saline Lagoons/Marine Lakes
	/

	5.8. Wetlands (inland) – Seasonal/intermittent freshwater marshes/pools (under 8 ha)
	6
	13.5 Coastal Freshwater Lakes
	/

	5.9. Wetlands (inland) – Freshwater springs and oases
	6
	14 Artificial - Terrestrial
	4

	5.10. Wetlands (inland) – Tundra wetlands (inc. pools and temporary waters from snowmelt)
	6
	14.1 Arable Land
	1

	5.11. Wetlands (inland) – Alpine wetlands (inc. temporary waters from snowmelt)
	6
	14.2 Pastureland
	1

	5.12. Wetlands (inland) – Geothermal wetlands
	6
	14.3 Plantations
	1

	5.13. Wetlands (inland) – Permanent inland deltas
	6
	14.4 Rural Gardens
	1

	5.14. Wetlands (inland) – Permanent saline, brackish or alkaline lakes
	6
	14.5 Urban Areas
	4

	5.15. Wetlands (inland) – Seasonal/intermittent saline, brackish or alkaline lakes and flats
	6
	14.6 Subtropical/Tropical Heavily Degraded Former Forest
	2

	5.16. Wetlands (inland) – Permanent saline, brackish or alkaline marshes/pools
	6
	15 Artificial - Aquatic
	6

	5.17. Wetlands (inland) – Seasonal/intermittent saline, brackish or alkaline marshes/pools
	6
	15.1 Water Storage Areas [over 8 ha]
	6

	5.18. Wetlands (inland) – Karst and other subterranean hydrological systems (inland)
	6
	15.2 Ponds [below 8 ha]
	6

	6. Rocky Areas (e.g., inland cliffs, mountain peaks)
	5
	15.3 Aquaculture Ponds
	6

	7. Caves & Subterranean Habitats (non-aquatic)
	5
	15.4 Salt Exploitation Sites
	5

	7.1. Caves and Subterranean Habitats (non-aquatic) – Caves
	5
	15.5 Excavations (open)
	5

	7.2. Caves and Subterranean Habitats (non-aquatic) – Other subterranean habitats
	5
	15.6 Wastewater Treatment Areas
	5

	8. Desert
	5
	15.7 Irrigated Land [includes irrigation channels]
	1

	8.1. Desert – Hot
	5
	15.8 Seasonally Flooded Agricultural Land
	1

	8.2. Desert – Temperate
	5
	15.9 Canals and Drainage Channels, Ditches
	6

	8.3. Desert – Cold
	5
	15.10 Karst and Other Subterranean Hydrological Systems [human-made]
	/

	9. Marine Neritic
	/
	15.11 Marine Anthropogenic Structures
	/

	9.1. Marine Neritic – Pelagic
	/
	15.12 Mariculture Cages
	/

	9.2. Marine Neritic – Subtidal rock and rocky reefs
	/
	15.13 Mari/Brackish-culture Ponds
	/

	9.3. Marine Neritic – Subtidal loose rock/pebble/gravel
	/
	16 Introduced Vegetation
	3

	9.4. Marine Neritic – Subtidal sandy
	/
	17 Other
	/

	9.5. Marine Neritic – Subtidal sandy-mud
	/
	18 Unknown
	/



Table S4. Validation results of the first step of accuracy validation
	Categories
	Total
	Validable
	Better than random distribution
	Weaker than random distribution

	Amphibians
	2751
	69
	65 (94.20%)
	3 (5.8%)

	Mammals
	1280
	177
	169 (95.48%)
	8 (4.52%)

	Bird
	617
	222
	209 (94.14%)
	13 (5.86%)

	Reptiles
	1456
	133
	121 (90.98%)
	12 (9.02%)



Table S5. The detailed TSS values for each LULC class
	LULC
	Raster value
	TSS 

	cropland
	1
	0.8984

	forest
	2
	0.8925

	grassland
	3
	0.8050

	urban
	4
	0.7269

	barren
	5
	0.9240

	water
	6
	0.8766

	Average TSS
	—
	0.8539












To investigate this further, we extracted the occurrence points that did not fall within the AOH map and analyzed their spatial distribution relative to actual land-use data.  Specifically, we calculated the proportion of points that fell into various land-use categories, such as cropland, forest, grassland, urban, barren land, and water.  This analysis helped us better understand the underlying causes of the spatial mismatches and highlighted the potential limitations in the real-world observation data itself. Below is a summary table of the proportion of points that fell into each land-use category:
Table S6. Distribution of Real-World Occurrence Points in Different Land Use Categories (for species not falling within the AOH map)
	Land Use
	Reptiles
	Mammals
	Birds
	Amphibians

	Cropland
	185 (32.83%)
	640 (7.40%)
	3,929 (21.68%)
	113 (30.44%)

	Forest
	134 (23.74%)
	3,189 (36.89%)
	2,748 (15.16%)
	179 (48.21%)

	Grassland
	49 (8.68%)
	336 (3.88%)
	2,270 (12.53%)
	21 (5.66%)

	Urban
	96 (17.02%)
	4,081 (47.14%)
	5,697 (31.45%)
	45 (12.12%)

	Barren
	20 (3.54%)
	31 (0.36%)
	1,553 (8.58%)
	4 (1.08%)

	Water
	80 (14.21%)
	371 (4.29%)
	1,920 (10.61%)
	9 (2.42%)

	SUM
	564 (100%)
	8,648 (100%)
	18,117 (100%)
	371 (100%)
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Figure S1. Global elevation distribution1.
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Figure S2. LULC dataset example (2020 data)2
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Figure S3. Not fall into AOH data
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