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Table S1 Current status of biodiversity strategy and action plans for achieving the Aichi targets. Note that these statuses are based on information for 2014. Lat, latitude (°); Lon, longitude (°); Plant SR, number of vascular plant species; Fern SR, number of fern species; Gym SR, number of gymnosperm species; Tree SR, number of angiosperm woody species; Herb SR, number of angiosperm herb species; PA, protected area. Dots represent the strategy plan or action plans implemented in the prefecture.

	Prefecture
	Lat
	Lon
	Plant SR
	Fern SR
	Gym SR
	Tree SR
	Herb SR
	Strategy plan
	Year
	Action plans for achieving the Aichi targets

	
	
	
	
	
	
	
	
	
	
	Data collection
	Establishment of PA
	Monitoring PA
	Adaptive management of PA

	Aichi
	35.2 
	136.9 
	2781
	327
	25
	626
	1803
	●
	2009
	●
	●
	●
	●

	Akita
	39.7 
	140.1 
	2201
	176
	18
	421
	1586
	●
	2000
	
	●
	
	

	Aomori
	40.8 
	140.7 
	1910
	138
	15
	343
	1414
	●
	2014
	●
	●
	●
	

	Chiba
	35.6 
	140.1 
	2175
	250
	16
	442
	1467
	●
	2008
	●
	●
	●
	●

	Ehime
	33.8 
	132.8 
	2733
	346
	21
	625
	1741
	●
	2011
	●
	●
	●
	●

	Fukui
	36.1 
	136.2 
	2525
	263
	25
	563
	1674
	
	
	
	
	
	

	Fukuoka
	33.6 
	130.4 
	2471
	332
	18
	559
	1562
	●
	2013
	●
	●
	●
	●

	Fukushima
	37.8 
	140.5 
	2660
	242
	24
	536
	1858
	●
	2014
	
	
	
	

	Gifu
	35.4 
	136.7 
	2955
	316
	29
	649
	1961
	●
	2011
	
	
	
	

	Gunma
	36.4 
	139.1 
	2663
	241
	25
	547
	1850
	
	
	
	
	
	

	Hiroshima
	34.4 
	132.5 
	2641
	314
	21
	620
	1686
	●
	2013
	●
	●
	●
	●

	Hokkaido
	43.1 
	141.3 
	1903
	132
	13
	308
	1450
	●
	2010
	●
	●
	●
	●

	Hyogo
	34.7 
	135.2 
	2725
	314
	21
	624
	1766
	●
	2009
	
	●
	
	

	Ibaraki
	36.3 
	140.4 
	2445
	245
	21
	510
	1669
	
	
	
	
	
	

	Ishikawa
	36.6 
	136.6 
	2350
	237
	24
	499
	1590
	●
	2011
	
	
	
	

	Iwate
	39.7 
	141.2 
	2232
	169
	18
	424
	1621
	
	
	
	
	
	

	Kagawa
	34.3 
	134.0 
	2401
	272
	20
	549
	1560
	
	
	
	
	
	

	Kagoshima
	31.6 
	130.6 
	2846
	456
	20
	667
	1704
	
	
	
	
	
	

	Kanagawa
	35.4 
	139.6 
	2738
	315
	27
	594
	1802
	
	
	
	
	
	

	Kochi
	33.6 
	133.5 
	2731
	366
	23
	619
	1723
	●
	2014
	●
	●
	●
	●

	Kumamoto
	32.8 
	130.7 
	2549
	361
	18
	564
	1606
	●
	2011
	●
	●
	●
	●

	Kyoto
	35.0 
	135.8 
	2646
	307
	20
	602
	1717
	
	
	
	
	
	

	Mie
	34.7 
	136.5 
	2845
	362
	23
	642
	1818
	●
	2012
	●
	
	
	

	Miyagi
	38.3 
	140.9 
	2362
	196
	18
	470
	1678
	
	
	
	
	
	

	Miyazaki
	31.9 
	131.4 
	2518
	365
	19
	561
	1573
	
	
	
	
	
	

	Nagano
	36.7 
	138.2 
	2900
	294
	27
	588
	1991
	●
	2012
	●
	●
	
	

	Nagasaki
	32.7 
	129.9 
	2203
	305
	17
	484
	1397
	●
	2009
	
	●
	●
	●

	Nara
	34.7 
	135.8 
	2707
	354
	24
	619
	1710
	●
	2013
	●
	●
	●
	●

	Niigata
	37.9 
	139.0 
	2553
	239
	24
	510
	1780
	
	
	
	
	
	

	Oita
	33.2 
	131.6 
	2583
	337
	18
	587
	1641
	●
	2011
	
	●
	
	

	Okayama
	34.7 
	133.9 
	2605
	291
	21
	599
	1694
	●
	2013
	●
	●
	
	

	Okinawa
	26.2 
	127.7 
	1611
	245
	5
	433
	928
	●
	2013
	●
	●
	
	●

	Osaka
	34.7 
	135.5 
	2472
	289
	20
	567
	1596
	
	
	
	
	
	

	Saga
	33.2 
	130.3 
	2193
	303
	18
	478
	1394
	●
	2011
	●
	●
	
	●

	Saitama
	35.9 
	139.6 
	2578
	264
	27
	551
	1736
	●
	2008
	●
	●
	
	

	Shiga
	35.0 
	135.9 
	2700
	307
	23
	611
	1759
	●
	2011
	●
	●
	●
	

	Shimane
	35.5 
	133.1 
	2507
	313
	20
	587
	1587
	
	
	
	
	
	

	Shizuoka
	35.0 
	138.4 
	3047
	358
	30
	660
	1999
	
	
	
	
	
	

	Tochigi
	36.6 
	139.9 
	2635
	254
	26
	549
	1806
	●
	2010
	
	●
	●
	●

	Tokushima
	34.1 
	134.6 
	2743
	360
	22
	618
	1743
	●
	2013
	●
	
	●
	●

	Tokyo
	35.7 
	139.7 
	3011
	383
	29
	690
	1909
	●
	2012
	
	●
	
	

	Tottori
	35.5 
	134.2 
	2379
	267
	20
	549
	1543
	
	
	
	
	
	

	Toyama
	36.7 
	137.2 
	2541
	248
	27
	530
	1736
	
	
	
	
	
	

	Wakayama
	34.2 
	135.2 
	2704
	355
	24
	615
	1710
	
	
	
	
	
	

	Yamagata
	38.2 
	140.4 
	2361
	197
	19
	466
	1679
	●
	2014
	●
	●
	●
	●

	Yamaguchi
	34.2 
	131.5 
	2535
	330
	18
	586
	1601
	
	
	
	
	
	

	Yamanashi
	35.7 
	138.6 
	2967
	342
	30
	632
	1963
	
	
	
	
	
	




Table S2 Japanese conservation areas classified by their strictness of legal regulation: a ‘high’ rank was given to areas where human activities are strictly forbidden; a ‘medium’ rank was assigned to areas where public permission is required to undertake economic activities; and a ‘low’ rank was given to other areas.
	Name
	Explanation
	Regulation
	Source

	High rank
	
	
	

	Wilderness conservation area
	Areas designated for maintaining intact (or nearly intact) conditions without human influence.
	Human activities are strictly forbidden, e.g. entry; construction of buildings; reclamation of land/water areas; mining and quarrying; altering water level or quantity of rivers and lakes; logging; collecting, damaging or introducing plants and animals; burning and making a bonfire; discarding waste; accumulating materials; using vehicles and power-driven vessels.
	Japanese Ministry of the Environment http://www.env.go.jp/nature/hozen/index.html

	Special protection zone in natural park
	Some areas within natural parks, specially designated to preserve outstanding landscapes 
	Human activities are strictly forbidden, e.g. entry (during off-limits periods); construction of buildings; reclamation of land/water areas; mining and quarrying; collecting, damaging, and introducing plants and animals; altering water level or quantity of rivers and lakes; exhausting polluted water into lakes, marshes, or channels; accumulating materials; using vehicles and power-driven vessels.
	Natural Parks Law http://law.e-gov.go.jp/htmldata/S32/S32HO161.html (Japanese)

	Forest ecosystem protection area
	Protected areas in national forests, institutionally preserved without human impacts, to maintain natural environments, plants and animals, and genetic resources, and to contribute to scientific research.
	Entry is forbidden except for particular research activities. Core areas in the protection areas are buffered by areas for recreational use.
	Ministry of Agriculture, Forestry and Fisheries http://www.maff.go.jp/e/index.html

	Natural monument
	Protected areas containing natural monuments that are designated by the Minister of Education, Culture, Sports, Science, and Technology in Japan, to conserve natural properties.
	Official permission from the Commissioner for Cultural Affair is required for any activities changing or potentially influencing the current status of the area.
	Law for the Protection of Cultural Properties http://law.e-gov.go.jp/htmldata/S25/S25HO214.html (Japanese)

	Medium rank
	
	
	

	Special zone class I in natural parks
	Some areas within natural parks, to protect outstanding landscapes and promote their use.
	Official permission is required for certain activities: e.g. entering (during off-limits periods); construction of buildings; reclamation of land/water areas; mining and quarrying; altering water level or quantity of rivers and lakes; exhausting polluted water into lakes, marshes or channels; accumulating materials; logging; collecting and damaging plants and animals; introducing plants and animals designated as key species for the ecosystem (including grazing of livestock); using vehicles and power-driven vessels.
	Natural Parks Law http://law.e-gov.go.jp/htmldata/S32/S32HO161.html (Japanese)

	Special zone class II in natural parks
	Some areas within natural parks, in which conservation efforts are required for human activities, especially agriculture, forestry, and fisheries, to protect landscapes and promote their use, as much as possible.
	Official permission is required for certain activities: e.g. entering (during off-limits period); construction of buildings; reclamation of land/water areas; mining and quarrying; altering water level or quantity of rivers and lakes; exhausting polluted water into lakes, marshes, or channels; accumulating materials; logging; collecting and damaging plants and animals; introducing plants and animals designated as key species to the ecosystem (including grazing of livestock); using vehicles and power-driven vessels.
	Natural Parks Law
http://law.e-gov.go.jp/htmldata/S32/S32HO161.html (Japanese)

	Special zone class III in natural parks
	Some areas within natural parks protect landscapes and promote their use, although the scenery of the landscape is less likely to be impaired by agriculture, forestry, or fishing.
	Official permission is required for certain activities: e.g. entering (during off-limits period); construction of buildings; reclamation of land/water areas; mining and quarrying; altering water level or quantity of rivers and lakes; exhausting polluted water into lakes, marshes, or channels; accumulating materials; logging; collecting and damaging plants and animals; introducing plants and animals designated as key species to the ecosystem (including grazing of livestock); using vehicles and power-driven vessels.
	Natural Parks Law http://law.e-gov.go.jp/htmldata/S32/S32HO161.html
(Japanese)

	Special protection zone in wildlife sanctuaries
	Some areas within wildlife sanctuaries where developmental activities are regulated to protect and manage wildlife and their habitats.
	Game hunting is forbidden. Permission is required for activities that potentially impact wildlife or their habitats (e.g. construction of buildings, logging, and land reclamation).
	Ministry of the Environment
https://www.env.go.jp/nature/choju/area/area1.html (Japanese)

	Special protection zone in nature conservation areas
	Areas designated for conservation of specific natural environments, e.g. alpine vegetation, unique topography, geography, and geology.
	Permission is required for developmental activities, e.g. construction of buildings and landscape alterations
	Japanese Ministry of the Environment http://www.env.go.jp/nature/hozen/index.html (Japanese)

	Low rank
	
	
	

	Natural park (ordinal zones)
	Natural parks established to protect landscapes and promote their use
	Notification is required for developmental activities, e.g. construction of buildings; influencing rivers or lakes located in the special zones of the natural park; reclaiming land or water areas; mining and quarrying.
	Natural Parks Law http://law.e-gov.go.jp/htmldata/S32/S32HO161.html (Japanese)

	Wildlife sanctuary
	Protected areas designated for conservation and management of wildlife habitats.
	Game hunting is forbidden.
	Ministry of the Environment https://www.env.go.jp/nature/choju/area/area1.html (Japanese)

	Forest reserve
	Areas in forests for the maintenance of certain public purposes, e.g. water conservation and disaster prevention
	Permission and/or notification are required for developmental activities, e.g. logging and changes to landscape. 
	Japanese Forestry agency
http://www.rinya.maff.go.jp/j/tisan/tisan/con_2.html (Japanese)

	Nature conservation area
	Areas designated for the maintenance of specific natural environments, e.g. alpine vegetation, unique topography, geography, and geology.
	Notification is required for human activities.
	Japanese Ministry of the Environment http://www.env.go.jp/nature/hozen/index.html

	Green conservation area
	Areas designated for the conservation of particular environments including forests, grasslands, riparian zones, or rock lands, with a focus on urban planning to secure green spaces in urban areas
	Notification is required for developmental activities, e.g. construction of buildings; land reclamation; reclaiming land or water areas; mining and quarrying; logging.
	Ministry of Land, Infrastructure and Transport
http://www.mlit.go.jp/crd/park/shisaku/ryokuchi/hozen/

	Undetermined area
	
	
	




Table S3 List of environmental variables used in species distribution modeling.
	Explanation
	Source

	Annual mean temperature (°C)*
	Mesh Climate Data 2000a + Worldclimb

	Mean diurnal range*
	Mesh Climate Data 2000a + Worldclimb

	Isothermality (mean diurnal range/temperature annual range) *
	Mesh Climate Data 2000a + Worldclimb

	Temperature seasonality (standard deviation) *
	Mesh Climate Data 2000a + Worldclimb

	Maximum temperature of warmest month (°C)*
	Mesh Climate Data 2000a + Worldclimb

	Minimum temperature of coldest month (°C)*
	Mesh Climate Data 2000a + Worldclimb

	Temperature annual range (max. temperature – min. temperature) *
	Mesh Climate Data 2000a + Worldclimb

	Mean temperature of wettest quarter (°C)*
	Mesh Climate Data 2000a + Worldclimb

	Mean temperature of driest quarter (°C)*
	Mesh Climate Data 2000a + Worldclimb

	Mean temperature of warmest quarter (°C)*
	Mesh Climate Data 2000a + Worldclimb

	Mean temperature of coldest quarter (°C)*
	Mesh Climate Data 2000a + Worldclimb

	Annual precipitation (mm)*
	Mesh Climate Data 2000a + Worldclimb

	Precipitation of wettest month (mm)*
	Mesh Climate Data 2000a + Worldclimb

	Precipitation of driest month (mm)*
	Mesh Climate Data 2000a + Worldclimb

	Precipitation seasonality (coefficient of variation) *
	Mesh Climate Data 2000a + Worldclimb

	Precipitation of wettest quarter (mm)*
	Mesh Climate Data 2000a + Worldclimb

	Precipitation of driest quarter (mm)*
	Mesh Climate Data 2000a + Worldclimb

	Precipitation of warmest quarter (mm)*
	Mesh Climate Data 2000a + Worldclimb

	Precipitation of coldest quarter (mm)*
	Mesh Climate Data 2000a + Worldclimb

	Maximum depth of snow (m)*
	Mesh Climate Data 2000a + Worldclimb

	Cation exchange capacity of surface soil (cmol+ kg−1)
	SoilGridc

	Soil organic carbon content (g kg−1)
	SoilGridc

	Soil pH
	SoilGridc

	Geological categories**
	Ministry of Land, Infrastructure, Transport and Tourismd

	Minimum distance from coast line (km)
	National Land Numerical Informatione

	Mean elevation (m)
	National Land Numerical Informatione

	Standard deviation of elevation
	National Land Numerical Informatione

	Index of topographical relief
	National Land Numerical Informatione

	Mean slope inclination (°)
	National Land Numerical Informatione

	Area of land surface (km2)
	National Land Numerical Informatione

	Area of water surface excluding sea (km2)
	National Land Numerical Informatione


*Data for Ogasawara islands were based on Worldclim. Data for other regions were based on Mesh Climate Data 2000
** 41 geological categories: andesitic rocks; andesite; volcanic ash/loam; granitic rocks; granite; granite (II); tuff rocks; tuff breccia; quartzite rocks; crystalline schist rocks; crystalline schists; basalt; diluvial sand gravel; sandy sediment; sandstone; sandstone/mudstone/conglomerate; sandstone/mudstone/conglomerate (including green tuff); turbidite; sandstone/shale/conglomerate; dune sand; sand gravel/clay; sand gravel sediment; serpentinite/peridotite; Neogene sandstone; Neogene mudstone; water table; limestone; calcareous sandstone/conglomerate; phyllite; muddy sediment; slate/sandstone/chert/schalstein; gabbro/diabase; gneiss; reclaimed land; ignimbrite; rhyolitic rocks; rhyolite; Ryukyu limestone; greenschist; clay sediments with gravel; clay sediments
ahttp://data.sokki.jmbsc.or.jp/cdrom/mesh_climatic_data/documents/kaisetsu_pdf/kaisetsu_.pdf
b http://www.worldclim.org/bioclim
c http://soilgrids.org/
d http://nrb-www.mlit.go.jp/kokjo/inspect/landclassification/download/index.html
e http://nlftp.mlit.go.jp/ksj/gml/datalist/KsjTmplt-G04-a.html
Fig. S1 Current conservation status at the prefectural level. Colors represent the conservation activities planned in the prefectural strategies (blue, seeking collection of biodiversity information; green, promoting establishment of new protected areas [PA]; yellow, monitoring of PA; red, seeking adaptive management of PA; gray, no activities). The presence/absence of the conservation plans showed no significant correlation with latitude (r = −0.04, df = 45, P = 0.84) or number of vascular plants (r = −0.07, df = 45, P = 0.64)
[image: ]

Fig. S2 Area under the receiver operating characteristic curve (AUC) for the species distribution modeling by Maxent software: (a) histogram of the original AUC corresponding to the training AUC in the default setting of Maxent for 5,565 plant species; (b) relationship between the original AUC and the averaged test AUC calculated using k-fold cross-validation (k = 5). The k-fold cross-validation procedure was applied to 100 randomly selected species. The size of the symbols represents the species' range size. The two types of AUC values show a strong correlation (r > 0.99).
[image: ]

Fig. S3 Geographical distribution of explanatory variables for protected areas and biodiversity patterns: (a) elevation (Elev); (b) distance from coastline (Dcoast); (c) human influence index (HII); (d) coverage areas of national forests (NF); (e) actual evapotranspiration (AET); (f) water balance (WB); (g) absolute minimum temperature (AMT); (h) mean snow depth (Snow); (i) global solar irradiance (Irr); (j) soil cation exchange capacity (CEC); (k) soil pH (SpH); (l) Quaternary changes in temperature (Qtc); (m) Quaternary changes in precipitation (Qpc); (n) coverage areas of pyroclastic flows (Pyro); (o) coverage areas of alluvial plains (Allu); (p) distance from the continent (Dcont).
[image: ][image: ]

Fig. S4 Nonmetric multidimensional scaling (NMDS) plot for multiple solutions (red; N = 300) and the same-sized cell-sets selected randomly (grey; N = 300). Each point represents a solution that is a vector with 377, 589 binary values, where the value is 1 if the cell was selected, and 0 otherwise; the two axes represent the dissimilarity of cell combination between the minimum sets. Most of the red circles (minimum set) overlapped and are not visible on the NMDS plot. The first and second axes chosen from the four dimensions are shown. Stress value is 0.10. High similarity between the multiple solutions indicates that a similar combination of cells was repeatedly selected as a solution.
[image: ]


Fig. S5 Correlations between explanatory variables and biodiversity features: longitude (Lon); latitude (Lat); elevation (Elev); distance from coastline (Dcoast); human influence index (HII); coverage areas of national forests (NF); actual evapotranspiration (AET); water balance (WB); absolute minimum temperature (AMT); mean snow depth (Snow); global solar irradiance (Irr); soil cation exchange capacity (CEC); soil pH (SpH); Quaternary changes in temperature (Qtc); Quaternary changes in precipitation (Qpc); coverage areas of alluvial plains (Allu); coverage areas of pyroclastic flows (Pyro); distance from the continent (Dcont); species richness (SR), endemic species richness (ESR) evolutionary distinctiveness (ED), and beta diversity (β) of ferns, gymnosperms (gym), angiosperm trees (ang.t), and angiosperm herbs (ang.h)
[image: ]


Fig. S6 Partial dependence for the geographic, socio-economic, climatic, and edaphic variables in the random forest model to explain the spatial patterns of existing protected areas at the 1 km × 1 km grid level: high-ranked (thick red line), high- and medium-ranked (solid black line), and high-, medium- and low-ranked (dashed line). The geographical factors were (a) longitude (Lon), (b) latitude (Lat), (c) elevation (Elev), and (d) distance from coast (Dcoast). The socio-economic factors were (e) human influence index (HII) and (f) national forest coverage areas (NF). The climatic factors were (g) absolute minimum temperature (AMT), (h) actual evapotranspiration (AET), (i) water balance (WB), (j) snow depth (Snow), and (k) global solar irradiance (Irr). The edaphic factors were (l) soil cation exchange capacity (CEC) and (m) soil pH (SpH). Note that the random forest model also included eco-evolutionary variables: partial dependence plots for those variables are provided in Fig. 5.
[image: ]
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