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Summary

1. A tree census (species and girth of trunk at breast height), litter and seed trap survey
(amount of litter and seed fall), ground-dwelling beetle census (species and
abundance), and bird census with vegetation surveys were conducted at 20 core sites.
As for sub-core sites, Tree censuses were also conducted at 4 sites, Litter and seed
trap surveys were conducted at 2 sites, and ground-dwelling beetle censuses were
conducted at 3 sites. Bird censuses and vegetation surveys were conducted at 20 core
sites and 7 sub-core sites in breeding season, and 12 core site and 6 sub-core sites in

wintering season.

2. In 2019 bird censuses and vegetation surveys were conducted at 81 satellite sites (67
forests and 14 grasslands) in the breeding season, and 56 sites (45 forests and 11

grasslands) in the wintering season.

3. In the tree census at the core and sub-core site, the aboveground biomass of trees
increased from the start of the survey at almost all sites. Overall, the relative
production rates of above ground biomass in 2019, estimated from the previous
censuses, were higher than the average. Average temperatures over the past two
years (2018-2019) have been higher than usual, which may have led to higher growth
rates of trees. The recruitment and mortality rates in 2019 were within the normal

range.

4. In the litter- and seed-fall trap survey conducted at the core and sub-core sites, the
amount of annual leaf fall and that of annual litter fall in 2018 were within the
normal range at almost all sites. In the Yona plot, although the typhoon disturbance
occurred at 2012 significantly reduced litter falls in the following years (2013-2015),
litter falls increased and recovered to the pre-disturbance level by 2017. Castanopsis
spp. and Quercus crispula, which have been found to exhibit high synchrony in
inter-annual variability in seed production across distant regions, showed high seed

production in some survey plots in 2018.

5. In the ground-dwelling beetle census at the core and sub-core sites, 4,482 adult
beetles were captured, of which 95 species of major families (Carabidae, Silphidae,
Geotrupidae, Staphylininae), including 71 species of Carabidae, were identified.
Carabidae, Geotrupidae, Silphidae and Staphylinidae accounted for 51%, 17%, 17%,

and 12% of the total individuals, respectively. In approximately half of the monitoring



sites, the total catches of beetles in 2019 were significantly smaller than the averages
among previous years. Among the major beetle taxa, Carabus showed increasing and
decreasing trends in Hokkaido and Honshu, respectively, and Pterostichus, the
dominant taxa in cooler forests, showed decreasing trends in Hokkaido and Honshu
as in previous years. Since the catch of Synuchus, the dominant taxa in warmer
forests, were significantly smaller than the averages among previous years in most
sites, its nationwide increasing trend over the monitoring period became obscure. The
species number of ground-dwelling beetles showed decreasing trends in
approximately half of the monitoring sites mainly in Honshu. Carbon and nitrogen
contents in surface soil kept decreasing after the severe typhoon disturbance in 2012
in Yona, whereas forest floor vegetation cover and litter accumulation had recovered
close to the levels before disturbance. Cellulose decomposition activity in winter was
high in the sites in Ryukyu Islands, showing significant positive correlation with
temperature and precipitation in a nationwide analysis. In the region excluding
Ryukyu Islands, however, the results suggested that the variation in the
decomposition activity among the sites may be mainly determined by factors other

than temperature and precipitation.

6. We analyzed investigation results of bird censuses obtained in the 2018 wintering

season and the 2019 breeding season.

7. The avifauna populations in wintering seasons, at the core and sub-core sites, had
bigger fluctuations from year to year than during the breeding season, suggesting
that the fluctuation may be due to variations in the number of winter visitors that
migrate in flocks (e.g., Naumann’s Thrush and Brambling). In 2018, biomass trend
were same as usual. But at some sites (Nasu-kogen site, Ogawa site and Chichibu
site) biomass trend of were bigger than the average year. At these sites many
Brambling (Fringilla montifringilla) were observed and the dominant species. In 2019
breeding season, the numbers of birds and biomass were on average of recent years.
The change in vegetation on the forest floor, due to damage caused by the feeding of
Sika deer, affected not only birds breeding in the bushes but also brood parasites (e.g.,
Himalayan Cuckoo) who deposited eggs in their nests. It is necessary to follow
long-term trends in order to determine stability in habitats. It is absolutely necessary
to continue ongoing monitoring to clarify the relation of cause and effect between the

avifauna and the vegetation.

8. The survey sites have changed every year at the satellite locations; however, it is



known that the composition of the species occurrence at the forest site has little
annual variation, and it is possible to compare the avifauna occurrence data over the
years. Meanwhile, the grassland site has a large variation due to the small number of
survey sites in a single year, and it is difficult to compare the data over a period of
years. In the breeding season and wintering season, the trend of dominant species
and appearance ratio of forest sites were the same as in the past. Narcissus
Flycatcher (Ficedula narcissina) have been increasing in recent years, and had the
same rate of apeparance as Japanese Tit (Parus minor) and Japanese Bush Warbler
(Cettia diphone). Five alien species were recorded in total. The appearance of Hwamei
(Garrulax canorus) and Red-billed Leiothrix (Leiothrix lutea), distributed in various

sites, indicate the possibility that these species might have established populations.
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2019
1000
D m (ha)
200101 TM-DB1| DB 42.7]141.51 80 1.00 2004
200102 104 TM-DB2| DB 42.69141.5¢ 64 1.20 2004 - -
200103 208 TM-DB3| DB 42.67141.6] 33 0.81 2004 -
200104 508 TM-DB4| DB 42.7(141.51 85 0.45 2004 - -
200105 TM-AT1| AT 42.6§141.6] 43 0.20 2004 - -
200106 TM-AT2| AT 42.67141.5¢ 36 0.20 2004 - -
200107 TM-AT3| AT 42.71141.54 50 0.23 2004 - -
200201 KM-DB1| DB 39.171140.8¢ 435 1.00 2004
200202 KM-DB2| DB 39.17140.8§ 445 - 2004 - - -
200301 - OS-EC1| EC 38.21138.44 870 1.00 2004
200401 KS-DB1| DB 37.9§138.57 125 0.25 2004 -$ -$
200402 KS-DB2| DB 38.01138.44 350 0.25 2004 -$ - -
200501 - OG-DB1| DB 36.94140.5¢ 635 1.20 2004
200601 CC-DB1| DB 35.94138.8( 1200 1.00 2004 -\ \ \
200602 CC-DB2| DB 35.97138.87 1090 0.12 2004 - -
200603 18 CC-DB3| DB 35.97138.87 1090 0.10 2004 - - -
200604 CC-AT1| AT 3594 138.87 900 0.88 2004 - -
200701 -— FJ-AT1 AT 35.47138.81 1015 0'225 2004 - -
200801 - Al-BC1 BC 35.27137.1] 335 1.00 2004
200901 - AY-EB1| EB 32.0§131.1 490 1.00 2004
201001 TN-EB1| EB 31.8¢131.3( 175 1.00 2004
201002 TN-EB2| EB 31.3§131.2¢ 26 - 2004 - - -
201101 - YN-EB1| EB 26.74128.2] 250 1.00 2004
201201 - URBC1| BC 44.37142.24 335 1.05 2005
201301 AS-DB1| DB 43.37143.5] 360 1.00 2005
201302 AS-DB2| DB 43.2¢143.5] 340 1.00 2005 1 1 -
201303 AS-DB3| DB 43.24143.5( 380 0.6 2005 - - -
201401 - KY-DB1| DB 36.84138.5( 1495 1.00 2005
201501 - OT-EC1| EC 36.7(138.5( 1730 1.00 2005
201601 - WKEC1| EC 34.07135.5] 825 1.00 2005
201701 - IC-BC1 BC 33.1§132.97 560 0.95 2005
201801 - NP-DB1| DB 43.04141.5 42 1.04 2005 - - -
201901 - HY-EC1| EC 39.54141.5( 1215 1.00 2005 - - -
202001 - KK-DB1| DB 38.14139.84 543 1.00 2005 - - -
202101 - NG EC1| EC 35.94137.4¢ 1880 1.00 2005 - - -
202201 - KN-EB1| EB 35.1¢139.0] 600 1.00 2005 - - -
202301 - AM-EB1| EB 28.31129.4% 330 1.00 2005 -
202401 - OWEB1| EB 26.64142.1¢ 290 1.00 2005 - - -
202501 - NB-EC1| EC 40.0§140.29 190 1.00 2006 - - -
202601 - AO-BC1| BC 38.25140.8§ 120 1.00 2006 -
202701 - DI-DB1 DB 35.3¢133.59 1110 1.00 2006 - - -
202801 - KA-EB1| EB 34.6¢135.8¢ 310 1.00 2006 - - -
202901 - KJ-EB1 EB 33.64130.5§ 450 1.00 2006 - - -
203001 - YK-EB1 EB 30.37130.3§ 150 1.00 2006 - - -
203101 AU-EC1| EC 35.34135.74 750 1.00 2007
203102 AU-DB1| DB 35.34135.74 720 1.00 2007 - - -
203201 - KG-EC1| EC 35.07135.7] 140 0.64 2007




M-1-1 =" Owa N Cn O ) Y8
2019
1000
*

D m (ha)
203301 - HD-DB1 DB 34.7( 133.2| 110 1.00 2007 -
203401 - SN-EC1 EC 34.2€ 136.07 560 1.00 2007
203501 - TT-EB1 EB 34.1% 129.21 160 1.00 2007 -
203601 - SD-EB1 EB 32.74 133.0( 320 0.98 2007 -
203701 - YS EC1 EC 30.3] 130.57 1200 1.00 2007 -
203801 - OY-DB1 DB 35.9¢ 138.7¢ 1425 1.00 2008
203901 - TA-EC1 EC 43.6€ 143.1( 975 1.00 2008 -
204001 - OZ-DB1 DB 39.64 140.8 460 1.00 2008 -
204101 - TK-DB1 DB 36.8¢ 139.8( 925 1.00 2008 -
204201 - KI-EC1 EC 35.74 137.63 1175 1.00 2008 -
204301 - TZ-DB1 DB 35.47 138.94 1150 1.00 2008 -
204401 - GR DB1 DB 34.69 13219 1150 1.00 2008 -
204501 - NS DB1 DB 37.17 140.0] 900 0.30 2009
204601 - TB-DB1 DB 36.29 140.1( 780 1.00 2009 -
204701 - MY-EB1 EB 34.3( 132.37 100 1.00 2009
204801 - IR-EB1( ) |EB 24.34 123.9( 140 1.00 2009 -
204901 - |S|- DB1 DB 32.3¢ 131.1( 1190 1.00 2009

*DB EB BC EC AT
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O - O == ha
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- - 1.05 4 786 13
- 1 11 970 32
s 308 0.81 11 1087 31
s 1 9 590 28
s 1 10412 435 17
# v s # v 1 9 527 20
- - 1 10 728 20
" 0.25 10 670 23
s - 0.3 8 250 35
«n - 1.2 5 960 40
- - - 1 10 946 19
%Y — A «n - 1 10 550 8
- K 90 et K 52 1 11 2
s > b fi P 0.12 11 253 28
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kg 10ha
2009 10 11 12 13 14 15 16 17 18 2009 10 11 12 13 14 15 16 17 18
8 12 8 8 19 8 8 11 13 12 28 67 06 10 54 24 03 12 25 21
20 22 16 15 17 15 21.4 29.5 243 16.0 26.4 12.0
15 16 14 12 16 17 17 19 20 15 6.0 25.8 22.4 23.0 23.0 27.7 17.4 155 29.0 19.4
28 28 26 20 26 25 79.1 355 29.2 19.2 424 28.6
24 21 22 20 25 18 27 25 25 24 12.0 141 189 105 38.1 8.9 23.2 109 10.7 11.7
22 18 19 19 23 18 21 21 19 16 51 23 127 36 48 27 70 38 39 117
25 27 15 23 24 19 20 20 18 19 10.6 22.7 10.8 7.4 242 125 23.7 16.9 257 54.1
14 19 20 5.0 4.1 6.8
23 27 25 11.1 28.2 21.4
14 16 15 12 11 12 15 16 15 17 38 24 44 32 12 23 20 21 30 91
19 17 18 20 18 18 16 23 22 27 35 33 104 58 8.2 183 9.2 45 10.6 245
15 15 19 6.4 4.7 10.0
22 15.9
21 26 8.4 13.6
14 12 11 12 12 13 16 12 13 12 9.0 108 125 72 82 91 104 39 91 18
19 22 16 21 20 19 19 15 14 15 23.8 15.6 33.1 23.4 24.7 30.2 228 21.1 18.1 23.1
23 21 32.3 19.9
17 9 14 13 17 12 12 15 (7) 75 10 60 18 86 30 53 845 (1.3)
14 1.7
18 22 1154 39.5
12 14 13 15 10 13 15 20 17 19 32 54 46 27 28 89 63 110 78 91
18 13 13.4 9.4
14 9 6.3 9.5
17 12 15.4 6.2
21 19 7.5 12.4
20 18 13 15 16 19 10 13 15 50 39 43 70 62 73 64 6.9 135
18 21 16 19 21 17 17 16 17 16 126 136 56 9.7 84 158 81 94 243 165
13 16 22.5 20.3
11 14 2.7 3.6
16 20 15 13 15 14 15 15 14 13 30.6 355 10.2 14.3 143 234 238 214 27.2 20.3
17 17 13 18 17 16 18 17 18 16 39.0 30.4 23.3 20.0 21.9 225 29.2 22.6 27.8 204
15 13 18.1 21.8
5 6 3.3 6.5 6.5
2017 1
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2018 2017 2016 2015
1 100.0 100.0 81.0 94.7
2 94.7 95.0 76.2 94.7
3 89.5 90.0 76.2 94.7
89.5 85.0 71.4 89.5
5 84.2 80.0 61.9 84.2
6 78.9 65.0 57.1 73.7
7 68.4 55.0 57.1 63.2
8 57.9 50.0 47.6 57.9
9 52.6 50.0 42.9 57.9
52.6 50.0 42.9 52.6
52.6
1 137 233 136 9.1 100 87 116 86
2 116 98 114 125 83 97 8.7 100
3 76 52 83 58 80 215 75 91
4 74 64 66 84 75 105 68 55
5 70 49 6.2 86 60 51 6.7 170
6 54 6.6 57 55 48 51 6.0 105
7 46 56 47 35 39 36 55 37
8 44 63 44 55 35 71 44 41
9 40 99 36 146 34 49 41 58
10 34 41 28 81 31 43 39 58
2014 2013 2012 2011
90.0 94.4 94.4 90.0
80.0 88.9 88.9 85.0
80.0 83.3 83.3 85.0
70.0 83.3 72.2 85.0
70.0 61.1 72.2 80.0
65.0 61.1 72.2 70.0
55.0 61.1 61.1 55.0
50.0 55.6 61.1 55.0
50.0 44.4 55.6 55.0
50.0 44.4 44.4 55.0
94 73 121 112 99 68 83 157
9.0 106 9.8 195 98 95 83 87
75 45 89 72 93 90 69 136
63 84 72 98 74 89 6.1 156
53 47 61 49 54 45 59 66
51 54 48 40 52 55 56 73
51 86 46 42 50 71 45 83
50 147 45 6.6 36 75 42 53
48 54 41 61 34 87 39 46
40 7.3 41 84 33 49 28 84
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n-54 20092019 - -
kg/ 10ha
2009 10 11 12 13 14 15 16 17 18 19 2009 10 11 12 13 14 15 16 17 18 19
27 33 30 30 34 28 28 28 31 32 32 53 57 55 77 79 137 64 106 6.0 121 94
33 27 36 32 29 25 29 31 26 27 24 108 6.3 100 34 50 49 133 56 37 7.6 20
26 28 24 25 29 24 23 29 28 23 27 264 217 259 152 236 11.6 17.2 19.7 113 80 7.9
20 21 24 19 22 24 23 23 21 23 24 62 58 48 77 21 52 71 82 125 79 128
25 32 27 31 27 32 25 28 29 27 27 82 10.1 118 134 135 125 83 118 98 7.6 6.2
30 33 28 27 32 29 29 31 35 26 30 9.9 172 170 105 159 6.7 122 98 107 9.8 10.1
22 24 25 26 33 30 28 28 21 26 24 147 139 155 134 253 11.6 147 137 135 189 183
30 36 32 32 28 31 27 32 32 30 26 64 117 79 111 76 103 6.1 90 90 90 74
27 36 29 27 30 29 30 29 25 27 28 47 93 56 44 40 78 37 76 71 72 74
33 38 28 29 31 31 28 31 29 25 29 84 85 58 32 40 69 35 30 27 47 7.1
22 23 25 29 27 27 30 20 26 25 28 42 45 52 69 79 78 90 52 47 55 80
19 20 14 17 22 23 20 17 23 28 22 30 28 13 19 15 10 17 15 32 39 72
23 19 22 18 22 22 19 26 23 21 18 88 81 136 97 89 79 83 65 121 35 83
25 25 20 22 17 25 17 23 23 24 24 157 258 84 244 60 111 86 7.1 47 47 101
23 22 16 21 21 23 26 19 17 17 13 258 26.9 279 23.3 25.0 27.2 249 17.7 255 19.6 22.2
24 19 19 23 21 20 20 21 15 15 74 59 52 140 85 115 101 54 9.6 238
20 21 18 22 23 19 18 22 22 15 21 56 77 58 78 84 52 50 87 99 40 113
22 24 23 25 25 18 20 21 23 19 3.9 54 40 65 81 16 42 78 50 27
22 25 20 24 22 24 22 22 22 22 7.6 183 55 56 56 116 96 7.6 126 116
16 17 16 17 17 16 20 16 16 17 15 175 221 19.8 19.6 149 18.7 21.4 19.0 19.7 24.1 25.0
19 18 16 17 16 18 17 17 16 15 24.1 225 215 142 206 19.1 227 227 266 17.4
32 34 18 4.4
31 31 23 27 28 10 18 27.4 3.3 20.7 278 283 158 125
23 24 24 8.1 6.0 9.6
22 25 51 2.6
26 24 24 25 27 23 24 20.0 33.4 413 357 21.1 469 230
35 31 15.7 24.9
27 34 33 5.7 4.8 10.7
28 28 26 8.7 11.0 125
24 32 30 5.6 4.1 6.1
30 27 125 225
27 27 12.6 10.9
22 23 3.8 3.3
20 16 18 14 1.0 14
24 21 6.0 55
25 24 16.4 23.3
23 31 10.8 125
15 21 2.8 153
23 26 16.1 8.8
21 23 16 274 23.6 27.6
16 18 13.0 26.7
14 21 6.6 6.3
20 23 8.3 12.7
26 22 21 114 7.9 115
15 13 7.2 104
14 18 11.6 125
15 14 21.7 24.6
4 6 3.1 3.7
2018
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2019 2018
1 92.6 93.3 100 93.1
2 88.9 83.3 92.6 89.7
3 85.2 83.3 88.9 86.2
4 81.5 83.3 85.2 82.8
81.5 80.0 81.5 82.8
6 77.8 76.7 74.1 79.3
7 74.1 73.3 74.1 79.3
74.1 73.3 74.1 75.9
9 70.4 73.3 70.4 72.4
10 66.7 73.3 70.4 69.0
1
2
3
4
5
6
7
8
9
10
2015 2014 2013 2012
92.6 100 88.9 92.0
88.9 96.3 85.2 92.0
88.9 85.2 77.8 88.0
85.2 81.5 74.1 84.0
815 77.8 74.1 84.0
77.8 77.8 70.4 84.0
77.8 77.8 66.7 72.0
77.8 74.1 63.0 72.0
77.8 74.1 55.6 64.0
74.1 3 70.4 51.9 64.0
79 59 75 72 76 63 90 71
70 39 60 36 6.7 63 75 66
6.6 57 59 55 66 6.6 70 44
66 6.0 57 43 64 33 6.2 99
60 42 55 73 58 47 53 59
41 38 39 68 35 61 53 40
33 29 36 46 34 39 50 61
33 54 33 33 33 37 45 43
26 28 30 28 32 27 45 32
26 45 30 51 31 44 25 46
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2009 10 11 12 13 14 15 16 17 18 19 2009 10 11 12 13 14 15 16 17 18 19
50 5.0 5.0 5.0 5.0 5.0 5.0 5.0 50 44 40 16 22 22 20 26 22 18 24 18 20 18
50 5.0 50 50 50 50 48 50505050 16 16 16 20 1.8 1.8 2.8 2.6 2.6 2.6 2.4
40 3.0 34 3.2 42 50 48 46 50 5050 30 2220202022 26 24 28 18 24
34 24 28 3.0 46 44 50 44 50 50 50 46 44 24 24 26 14 24 36 3.2 3.6 3.6
50 44 44 40 48 46 46 46 44 46 46 3.6 4.0 46 40 42 42 42 44 38 48 46
34 28 3.6 34 42 38 3.8 38 36 36 3.0 34 28 3.2 3.0 40 3.6 3.6 3.2 3.0 3.0 24
24 24 24 24 24 24 24 24 42 40 48 24 24 24 24 24 24 24 24 20 26 34
50 5.0 5.0 46 48 48 50 48 50 50 50 18 24 26 22 20 26 18 24 14 16 24
50 4.8 46 50 46 48 50 5.0 50 50 28 24 24 24 26 22 22 32 22 26 26 20
24 26 26 34 34 36 40 42 38 36 36 28 26 26 28 3.2 3.8 3.6 3.2 3.8 3.2 3.0
20 22 22 24 24 22 22 24 26 22 26 1818 26 26 24 24 24 26 2.8
06 1010141216 16 16 14 18 18 18 22 22 18 26 2.6 2.6 2.8 2.6 2.8 2.8
25 24 26 24 26 28 28 3.0 3.0 26 22 3.8 3.0 3.0 26 2.8 26 26 26 1.8 2.2 2.6
16 16 16 10 1.6 16 20 20 24 12 12 1408 14 14 14 14 14
3.0 3.0 3.0 24 28 2.8 0.8 24 24 24 22 22 2.4 1.6

10 10 10 10 12 14 14 14 16 16 20 20 22 16 22 22 24 22 24 22
16 16 16 14 14 141412101010 26 26 28 28 28 28 28 20 18 1.8 1.8

2.6 26 26 26 28 24 24 24 24 24 34 34 34 34 30 28 28 28 26 26
1.3 16 16 16 1.8 1.8 1.8 1.8 1.8 20 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.3
3.6 18 22 24 22 24 14 24 20 22 36 26 24 32 32 34 20 28 24 34
32 32 28 32 3042 42 40 4042 40 36 36 32 28 22 32 34 3.0 40 40 38
10 10 25 25 50
50 75 75
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23 19 11 8 7 4 1 1 74
10 2 3 1 1 17
33 19 13 11 7 5 2 1 91
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10006 6 250 140.4| 36.5
100061 6 750 140.1] 36.2
100099 5 250 136.8| 37.2
100119 6 100Q 137.3| 35.8
100120 4 1000 136.9] 36.0
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100139 5 750[ 134.0| 35.4
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100199 6 250 136.2] 35.1
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100245 8 250 130.8] 31.5
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100474 9 500 129.3] 28.3
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h-22 %
100481 1 250 144.3] 43.1
100494 8 500 131.6| 32.6
100499 2 250 141.9]| 42.6
100531 8 250 133.5| 33.6
100536 8 750 130.6] 32.1
100545 3 1500 138.0] 35.1
100555 1 250 143.7] 43.0
100561 1 250 145.5| 43.3
100566 2 500 141.1) 42.5
100567 3 500 140.5| 37.4
100564 4 500 140.2| 37.5
100574 7 500 134.5]| 34.9
100574 5 250( 132.4| 35.1
100584 7 1009 134.7] 35.1
100595 5 250 139.2] 37.9
100599 8 250 131.4] 34.0
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