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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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SHIFHLY 3 3
T¥AH LY 8 8
TAAH LY 1 1
AIIFFH LY 7 7
EAFH LY 1) 2| 20 13 36
VYA LY 1 1
VI Y LY 2 2
EXynx4 L 4 92| 170 1 9| 2| 2| 4 131
Cychrus S hTH LY 1 1} 20 2 1 4 1 30
Apterodela e EAVEE) 5 16 21
Brachinus AARVIETILY 2 2
Chlaenius AROFAIILY 1 1
FrRYT7ATILY 6 6
LFEATMRYTATILY 1 1
Planetes ARV A NRTI LY 1 1
Anisodactylus |EAXTILY 1 2 3
Nipponoharpalus |/ \25 T EI L 12 12
Oxycentrus HEFHIAERILY 1 1
Trichotichnus ~— |EXYYTEH LS 3 3
FAoOYNYITEILY 1 1
Y ITEY LV Esp.3 2 2
Badister FARYAZENRTILY 1 1
Eucolpodes FEEUESAIILY 1 1 1 3
Limodromus YYhoOESATILY 1 1
Negreum RUbVEYVESATILY 5 5
Xestagonum YN EYESATILY 1 1
Myas FHARAATILY 1 1 6| 1 15 24
Pterostichus | TJRIWHZFHIILY 24 1 4 2/ 10 41
INHEFHAIILY 2| 17, 26{ 29| 31| 8} 38 2 3 156
FrRILFHIILY 5 4 9l 2| 2 14 1 37
Y/ FAHIILY 2 2
YURILGFHIILY 4| 11| 49 63 83| 56| 37/117| 21 441
JUREFATILY 2| 1 20 6| 4] 4 1 20
LFERFAISILY 1 1
hALFFHIILY 2 2
AHEIFHIILY 1 1
Sy FHISLY 9
rrOFHIILY 1] 11 12
yaRyYFH: 3 3
IHLSFHIILY 12 1] 1] 71 25 37
ZyanEAFHIILY 2 2 9 13
LFEREAFHIILY 2| 4 2 8
AHFAEAFHIILY 3 1 1 5
Rhagadus B [&sp.1 1 1
Pterostichus [&D—F& 1 1
Stomis FNFHIILY 1 1
Trigonotoma IWARFATILY 20 1 3
Pristosia RYESETILY 1 2 10
Parabroscus IEFEFESETSLY 1 10
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BEO ML B | #

Synuchus —yRYNEFETILY 15 15
INHEINESHTILY 8 3 1 12
EXyO0YyvES5I3LY 1 1
INEYRYNESETILY 15! 1 7 1 24
yaYvES433LY 2 1 2| 21 44] 13| 24| 4 1 1 1 114
2Y0YYESETILY 1 1 2| 9 1 3j117 134
AFUAYYESL4TILY 1 1 1 4 1 2) 1 1 4 1 17
BEOFYNESHAITILY 4 4
Synuchus & D —F& 4 1 5

T FHLLEO—E 1 1 2

ST LU Silphidae

Dendroxena AVRIESELT LY 1 1 2

Eusilpha AAEFRITLY 1/ 58 121| 65/ 24 57| 5 52 383

Silpha HRIESEVTLY 24 24
ESAVTLY 11) 34 23| 48] 32| 3133] 10 294

Nicrophorus EOAEEVITLY 2 2
RIEVITLY 2 2
EXEVIT LY 11 1 12
FYRVELSTLY 2 3 1 2 8

NFRHITF Staphylinidae /\FhYL R Staphylininae

Othius THINRYNRAIS 1 12 4

Anisolinus YN LIFES NTHIY 1 1 1 3

Philonthus FIFHIAALTNERNIY 7120 1 1 1 12
AALINTHIVED—FE 1 1

Agelosus TFHINNANEQAFF NPT 3 1 1 3 1 1 10
HJONFRNNEOFFNRHY 16 16
P2

Ontholestes HENRHIY 1 1

Platydracus FHINNHYAF ZNFDIY 2 1 1 1 2 1 1 6 1 16
AIARFVAFZNRHIY 21 8| 22| 22/ 1 21| 4 2 4 105
rH YA ZXNRHI Bsp.1 1 1

Protocypus Eg{ﬂ%‘z#—ﬂ*ﬁ?vﬁﬂ) 3 1 4

Staphylinus FEEEPIAS S 7 4 1

Algon LREANRNIY 7. 36 11 1 1 4 1 61

Rientis TINEYX LRNRNGY 1 1

t>FaH#% Geotrupidae

Phelotrupes | A A FAH T 3 1 4
[ e FaH % 18/ 36/ 102/ 76| 150 88| 50/ 93| 41| 32 48 8 5 1 2 750

&t 29|216/ 503: 390| 484| 320 118 555|122|112| 83350, 86| 76/289| 40; 15 11 31 2| 25| 2| 15| 48 25 0| 3963

* —ER R
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Phelotrupes & A VI A  Ain| A A A A|V|-|A A|-IV|-1-|-1=-|=-1=-]=-"Ins|=-1-]-+-
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HFRAEARIE B A RO/, R OVRARE A8 U T 20 [ERCL EESIN TOD A NBAY AR, BB D/ ERE O Z 7R T,
* 2019 LD E A IARE T D ARG €T WK DRRNT DOFE R,
A 2019 FEFE >2005~2018 4EEEDE (P< 0.05) , V:2019 4FE <2005~2018 4EEEDAE (P< 0.05) | ns: AR 2721 (P> 0.05),
#ARE AL T IRIEIIRIR ST T /T LD DRGSR,
A BEINE (P<0.05) VAT (P<0.05) | ns:HFI72L (P> 0.05)
— RARPER T AR 20 fE R,
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RI-4-10. FRERICE T2 O—XSBRHBROBEE (59T 70y FOFHEFERE)

HIEEERE TiEE
PRE SBRIEETE HEE LHBIEEEH
(%) k(B™ (%) k(B

FURE 76.2+22 0.016%+0.002 67.9+20 0.010%0.001
BEHRI 67.2+1.7 0.009%+0.001 54.6+55 0.007=+0.002

& IMERR AR 69.4+23 0.011%0.002 59.1%+50 0.007=0.001

= IMEZ R 40444 TE 69.5+3.1 0.012%+0.002 57.7+7.3  0.009+0.003
dbimiE | B /MR = RAA308FABE 68.4+52 0.012%+0.001 72.8+0.8 0.012%0.001
M R 208 #ABE 747+0.3 0.014%+0001 67.1+3.6 0.011=%0.002
EIMETHIVTYAIH 553+60 0.006+0.002 32.6+84 0.003+0.001
EINEASTY NI 715+20 0.015+0.004 545+6.5 0.007%0.002
BIMEARTY AT 69.8+15 0.011+0.002 65.6+3.5 0.009+0.001

kg | Kk 61.7%+2.4 0.009%+0.001 53451 0.008=+0.002
DWXTRRBE 73.1+0.7 0.013%+0.001 71.0+1.0 0.011=%0.001
FEWL 73.7+0.9 0.017#+0.002 68.4=+15 0.011=%0.001

M 58.2+4.9 0.008+0.002 45.1+88 0.006=+0.002
MRITF-AXTFHH#K 443+30 0004%+0.001 45.3+7.3 0.006+0.003
TP 514471 0.007+0.002 405+6.6 0.004%0.001

AW | AYDE 445+27 0.003+0.000 42.1+=55 0.003=0.001
H-DHRTFE 341+84 0.003+0.002 31.9+7.7 0.003=0.001
BHITRE 19.1+3.3 0.001+0.000 36.7%6.7 0.003+0.001
FEMLES 53.6+4.3 0.006%+0.001 50.0+4.3 0.005+0.001
LEX 27.7+56 0.003+0.001 21.1%+6.6 0.002+0.001
L 57.4+44 0008+0.002 541+53 0.007=+0.001

o & M/ X 36.8+9.0 0.005+0.003 53.3+7.7 0.009+0.003
@ 49.4+9.1 0.009+0.004 51.9+82 0.007=+0.003

M % 64.2+39 0.012+0.003 66.8+2.8 0.012+0.002
A8 — 4% 46.4+6.1 0.006+0.002 444=+71 0.005+0.002

EEE S 73.8+1.0 0.021+0.004 69.7%+1.1 0.014=%0.001
HE |5 76.3+0.6 0.030+0.003 78.7%+25 0.033%+0.004
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TR A FEhE L 7= R
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10 mEr a7 A O O
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12 [HEE a7 AR O O
13 2% ay AR O

14 HYDE a7 AR O

15 Bl-OHE = A O

16 Fuafkil a7 A O

17 /X =i A O O
31 A& a7 A O

32 BB = A O O
38 KR = A O *
45  JhZEE R =4 A O O
23 #E Yea 7 A O O
18  HfiR Yea 7 A O O
26 HENL a7y A O O
7 B*L Yea 7 S54RI 1 O O
34 =2 i 3=lye S5 1E O

47 BE Yea 7 S54RI 1 O O
49 HELE ey S54EIC 1 O O

E

* 2019 KO B BUCLDMRIERRTE CTT /B A TE A2 o72728,

54
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BEEREICOW T, A& A N CHERR S - FRE M O 5k 2 B ], A R
L. ENERICHBIR BELHE, XM A~ AZFE L,

ML, FEEHEIN B Okl Lz, Ky Y|, KB 7 IFEO L5 ICfE
TRIECTE RN TG ONTE, FIZIER CY A b TENEIRINST A7 707 4577
FORMF Y FENFER SN TV DAL, TR Y Y ) Oofdgkn b - THREICE
DRI, FEESNTWRWEAIT 1 HEE LT,

fEEEUL, FEEHN TR SN bDERNRLE Lz, A~EETORERTITo72 41
DOWED S H, FERICBT DT L DR KBRS ZRD, Tha A~E D5 HApaFHL
TEESY A MR A EEE S L,

HERIL, HOEOLER SNV A MoK A Muck+ 2848 L L, BEHEIX &
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IS T ATEFRSE OIS OFEO R E 2 i CHEE LT,

INSDEITOWT, BRI AERFT (FLR) BNCERZITV., A FETOkE A
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2) BEAHBEEER

a) BRRUNMAFTR

2018 FFEE DA INT, 19 DT CHEZITR 72, a7V A FOZNE TORREHD &,
B DEHPREVOR DD (FRI-5-2), FHHIO AN ZE L T LD L
N BT ZER LA TIEE L TWDA DT, 29 LEFRAFERTE o E oMt
WO RERR2ITH & & L bIT, HNTEAT LY 7 I, 7 VR EDIREDEL D &
WO TR L D EPRENEZERLOND, SHEANAL T ANRKRE ol AR, /h
JI, R, #ED DB, AT N TARE P TfELZRTIE, 7 N B2 ORZDRKETE

277,

FO-5-2. 2009-2018 FEHMEHD SHED RN

A BB HZH/ \1F < X (kg/10ha)

YA+4 2009 10 11 12 13 14 15 16 17 18 2009 10 11 12 13 14 15 16 17 18
55 8 12 8 8 19 8 8 11 13 12 28 67 06 10 54 24 03 12 25 21
Lot 20 22 16 15 17 15 214 295 243 160 264 120
=M 15 16 14 12 16 17 17 19 20 15 60 258 224 230 230 277 174 155 290 194
BEIWL 28 28 26 20 26 25 79.1 355 292 192 424 286
IMEE 24 21 22 20 25 18 27 25 25 24 120 141 189 105 381 89 232 109 107 117
MEBR 22 18 19 19 23 18 21 21 19 16 51 23 127 36 48 27 70 38 39 117
M 25 27 15 23 24 19 20 20 18 19 106 227 108 74 242 125 237 169 257 541
aEL 14 19 20 5.0 4.1 6.8
IR 23 27 25 11.1 28.2 21.4
KILR 14 16 15 12 11 12 15 16 15 17 38 24 44 32 12 23 20 21 30 91
3% 19 17 18 20 18 18 16 23 22 27 35 33 104 58 82 183 92 45 106 245
BEFER 15 15 19 6.4 47 10.0
Et 22 15.9
[Ex) 21 26 8.4 13.6
BRFE 14 12 11 12 12 13 16 12 13 12 90 108 125 72 82 91 104 39 91 18
tEE 19 22 16 21 20 19 19 15 14 15 238 156 331 234 247 302 228 211 181 231
EJ= NI 23 21 32.3 19.9
EnENI 17 9 14 13 17 12 12 15 (7) 75 10 60 18 86 30 53 845 (1.3
FH 14 1.7
25 18 22 115.4 395
/X 12 14 13 15 10 13 15 20 17 19 32 54 46 27 28 89 63 110 78 9.1
{EEWL 18 13 134 94
st EFERIL 14 9 6.3 9.5
HE 17 12 15.4 6.2
HEZE 21 19 15 12.4
#* 20 18 13 15 16 19 10 13 15 50 39 43 70 62 73 64 69 135
HE 18 21 16 19 21 17 17 16 17 16 126 136 56 97 84 158 81 94 243 165
BASRERMK 13 16 22,5 203
BABARXH 11 14 2.7 3.6
'BX 16 20 15 13 15 14 15 15 14 13 306 355 102 143 143 234 238 214 272 203
538 17 17 13 18 17 16 18 17 18 16 390 304 233 200 219 225 292 226 278 204
[iiE 15 13 18.1 218
INERAM 5 6 3.3 65 65

I 2017 4213 1 BILATHEEATRoTRELT, /NI FIREMED B D,
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b) EAL#E

HELER LB D EAIREIC DWW T, 2011 B DR 2R L7z (RI-5-3), BRI,
taA RV, Y~HT, aFT, vVavhT NTT NHTAR ELE G D OIEFIE &
bbhliahotz, EEEIX. 7 RN LALCR > TEONEHKIE 72, BIEOAL F~ADEZ
ATHIBARTZ2N, FELFDORENT U 2018 FHEIT Lol Z L2 BHRLTWD, Ll
MIea R, Y~HTF, vPavhT, =F0, AVaRn iz Ebb Ll fiFEs
ZFIERIC7E 572,

FI-5-3. 2011-2018 FEMERHADSHEOHREL L VBLHED LA 1078

20185 & 20175EE 20165 & 20155 E
HREE
1 N\YTMASR 1000 NOTRASR 100.0 ay's 81.0 a3 94.7
2 ¥IHS 94.7 =1 95.0 =1\ 76.2 YIHS 94.7
3 E3rY 89.5 YIHS 90.0 YIHS 76.2 NOTRASR 94.7
TahS 89.5 ays 85.0 0ahS 71.4 ¥aohS 89.5
5 TFH 84.2 oahI 80.0 NTMASR 61.9 E3ry 84.2
6 355 78.9 >0 65.0 AN 57.1 I+4 73.7
71 hH5 R 68.4 hr R 55.0 o0 57.1 o0 63.2
8 EHS 57.9 EAS 50.0 IFH 476 AN 57.9
9 TATS 52.6 AN 50.0 EHS 429 hir R 57.9
7 52.6 I+H 50.0 Ioa9h5 429 EHS 52.6
o0 52.6
BLE
1 7R 13.7+233 E3RY 13.6+09.1 =N 10.0+87 E3IFY 11.6+86
2 E3RY 11698 *>0O 114%125 A>0O 83+9.7 AnO 8.7+10.0
3 YIhHS 7.6+5.2 YIAhHS 8.3+58 TR 80+215 IFAH 7.5+9.1
4TFHH 7.4+6.4 EAS 6.6+84 IFH 75+105 YIHS 6.8+55
530a9h5 7.0+49 IFH 6.2+8.6 YIHS 6.0+5.1 TRy 6.7+17.0
6 A0 54+6.6 oTahS 5.7%55 ay'3 48+5.1 EAS 6.0+105
7353 46+5.6 a3 47+35 TahI 3.9+36 TahS 55%3.7
8 NUTMHSR  44+63 NVTMHSR  44%55 <ED 35+7.1 a7'5 44+41
9 fhIL 40499 E{=y] 36+146 NYTFHSR 34+49 NUTMISR 41£58
10 EAS 3.4+4.1 F7hY 2.8+8.1 TANnS 3143 OavhS 39+58
20145 E 20135 E 20125 & 2011 EE
TahS 90.0 YIHS 94.4 E3ry 94.4 YIHS 90.0
=]\ 80.0 ay3 88.9 YehHS 88.9 ays 85.0
YIHS 80.0 E3ky 83.3 ay'3 83.3 E3ky 85.0
55 70.0 oTavhS 83.3 hr R 72.2 TahS 85.0
IFH 70.0 Aono 61.1 oTa9hS 722 NOITMASR 80.0
NVTRASR 65.0 I+4H 61.1 A0 72.2 A0 70.0
o0 55.0 NVTRHSRA 61.1 IFH 61.1 EDZA 55.0
SONS 50.0 EHS 55.6 AN 61.1 TATS 55.0
EHS 50.0 7Y 44.4 NOTRHSR 55.6 AN 55.0
ITa9h5 50.0 vy 44.4 ITavhS 44.4 EHAS 55.0
=N 9.4+73 E3ry 121112  E3RY 9.9+6.8 IFH 8.3+15.7
IF+H 9.0+106 <ET 98+195 A>nO 9.8+95 E3kry 8.3+87
oTahS 75+45 TR 8.9+7.2 YIHAS 9.3+9.0 EHS 6.9+13.6
A0 6.3+84 A0 7.2+938 I+H 74+89 ThrU 6.1+156
YIhHS 5.3+4.7 YeHS 6.1+49 ay3 54+45 YIhHS 59+6.6
ays 51+54 oTavhS 48+40 oTavhS 52+55 A0 56+7.3
EHS 51+86 55 46+42 hr R 5.0+7.1 NYTRHSR  45+83
Tk 50+147 IFH 45+6.6 s b 36+75 TahS 42+53
NVTRHSR  48+54 EHS 41+6.1 FOA35 % 3.4+87 ay'3 39+46
a9 h5 40+7.3 wos 41+84 Ioa9h5 3.3+49 P 2.8+84
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MPREND, 9 LIEBEASEENORFER DY BT ORI L TWD00, %
EHTuENTOEEOEEREED LTEY, Zn—FmMOBLIRIZEN TN D DT
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3) HEHIRSRERK

a) BHEEUNMATR
2019 FEEDOBIEHN X, 27 A b TT —HF ZUNEE L7=, 2009-2019 4 DOEFE

AR

5 BHEOREE N O, A~ A &R LT (F1N-5-4), FEIIHFEIC L AE8LH 5 OO
HZELTEY ., X F<RINTT N T AROT AN M EXTO BRI RN Catsk

IND EDOREROA M)

TR ROREENPKRED ST AN E TR o7z,

I, BIEHIO BERIT e DIZV 2L 0BRSS, ENLDOEN—EDEETERT HDIC
®F LT, A0 BEITEHNTEBEIIT 2503202, BMOZEIZ L > TofNnKEE
IbTarZLICHELTWA LD EEZ NS,

FIO-5-4. 2009-2019 FEHEBEHD SHEDEHFIKR

YA Fi%K A%~ Z(kg/10ha)
2009 10 11 12 13 14 15 16 17 18 19 2009 10 11 12 13 14 15 16 17 18 19

e ET 27 33 30 30 34 28 28 28 31 32 32 53 57 55 7.7 7.9 137 6.4 10.6 6.0 121 9.4
FRHE 33 27 36 32 29 25 29 31 26 27 24 108 6.3 100 3.4 50 49 133 56 37 7.6 2.0
N 26 28 24 25 29 24 23 29 28 23 27 264 21.7 259 152 236 11.6 17.2 19.7 11.3 8.0 7.9
HFAwR 20 21 24 19 22 24 23 23 21 23 24 6.2 58 48 7.7 21 52 71 82 125 79 128
KA 25 32 27 31 27 32 25 28 29 27 27 8.2 10.1 11.8 134 135 125 83 118 98 7.6 6.2
ANER 30 33 28 27 32 29 29 31 35 26 30 9.9 17.2 17.0 105 159 6.7 122 9.8 10.7 9.8 10.1
vl 22 24 25 26 33 30 28 28 21 26 24 147 139 155 13.4 253 11.6 14.7 13.7 135 18.9 18.3
Bz = 30 36 32 32 28 31 27 32 32 30 26 6.4 11.7 7.9 11.1 7.6 103 6.1 9.0 9.0 9.0 7.4
KR 27 36 29 27 30 29 30 29 25 27 28 47 93 56 44 4.0 7.8 37 7.6 7.1 12 T4
R 33 38 28 29 31 31 28 31 29 25 29 84 85 58 32 40 69 35 3.0 27 47 1.1
Y DI 22 23 25 29 27 27 30 20 26 25 28 42 45 52 69 7.9 7.8 90 52 47 55 8.0
Bl=OHI 19 20 14 17 22 23 20 17 23 28 22 30 28 1.3 19 15 1.0 17 15 32 39 72
IR 23 19 22 18 22 22 19 26 23 21 18 88 81 136 9.7 89 79 83 6.5 121 3.5 83
FA 25 25 20 22 17 25 17 23 23 24 24 157 258 84 244 6.0 11.1 86 7.1 47 4.7 10.1
R 23 22 16 21 21 23 26 19 17 17 13 258 26.9 27.9 23.3 25.0 27.2 24.9 17.7 255 19.6 22.2
Akl 24 19 19 23 21 20 20 21 15 15 74 59 52 140 85 11.5 10.1 54 9.6 23.8
/X 20 21 18 22 23 19 18 22 22 15 21 56 7.7 58 78 84 52 50 87 99 40 113
i3 22 24 23 25 25 18 20 21 23 19 3.9 54 4.0 65 81 1.6 42 178 50 27
H 7 22 25 20 24 22 24 22 22 22 22 7.6 183 55 56 56 116 9.6 7.6 126 11.6
58 16 17 16 17 17 16 20 16 16 17 15 175 22.1 19.8 19.6 14.9 18.7 21.4 19.0 19.7 24.1 25.0
wE 19 18 16 17 16 18 17 17 16 15 24.1 225 215 14.2 20.6 19.1 22.7 22.7 26.6 17.4
RKE 32 34 1.8 4.4
P 31 31 23 27 28 10 18 27.4 3.3 20.7 27.8 283 158 12.5
KR 23 24 24 8.1 6.0 9.6
e 22 25 5.1 2.6
FHHEIL 26 24 24 25 27 23 24 20.0 33.4 41.3 357 21.1 46.9 23.0
BN 35 31 15.7 24.9
E L 27 34 33 5.7 4.8 10.7
HLE I 28 28 26 8.7 11.0 12.5
74 FHR 24 32 30 5.6 4.1 6.1
H 30 27 12.5 22.5
[2]::) 27 27 12.6 10.9
TR 22 23 3.8 3.3
REHRR 20 16 18 1.4 1.0 1.4
A/ 24 21 6.0 5.5
FEHI 25 24 16.4 23.3
PNIEE=S 23 31 10.8 12.5
L 15 21 2.8 15.3
FBARE L 23 26 16.1 8.8
T 21 23 16 27.4 23.6 27.6
Ve B L 16 18 13.0 26.7
SRR 14 21 6.6 6.3
H= 20 23 8.3 12.7

# 26 22 21 11.4 7.9 11.5
SUNCEE N 15 13 7.2 10.4
R FREERT AR 14 18 11.6 12.5
[ZE3 15 14 21.7 24.6
AN A 4 6 3.1 3.7

LI 2018 4R ICE OB FE N H 7=,
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6. HEEBRHAE

(1) AEFHE

A& BEOBR T, MmN RE2HREE B -0 1988) . F7o. MRNOEAEDHE
JEREDN T LT-ARIZ E (Hino 1985 72 L) BHOLERMEIIm< R Z LMo TWnd,
B ORIUL, FRGESCERGEER ETHET 2 2 LN TE 508, FEEMHEE £ THES
L2 LIFRNEETH D, £ T, BETHY . HEMICEELWREE T < & b Elii nTaE e ik
IR0 BN A 2 E e U7 GAEFIEOFEMIE, [IV if~==27 /1] 2%
B,

FMY A D ORAMEHEEORAETIZ, BEOARy M2 GElix, 1 2. B
A (1) AEHE 228 Z2ITo72AERTH 26mlUS OFEXZHRE L, MR
T ORE 25tk LTz, BEIEIE. AR (~ZEELT) ., BARE (A ROMBREE T, #EA
J& (1om BEET), mAE M), mmARE (GEHAR) O 5EITniTTe, KOy Ok
FEIX, 6 PRk (O =HEAE7RL, 1=1~10%, 2=10~25%, 3 =25~50%. 4 =50~75%.,
5=75%LL L) 125 CRedk L7,

EJEH A N ORAEBERTIE Tk, BEOAR Y b P 24T o -4 A TR 50m U5 O
T X A FE L, A OBREREE DR 2 B & LT, BEARIFNICL > T, O FOHE,
~NEFOR, HIRE, XL ED 4 X5y, FMOBERIZOWTITHHERM, BIA, #h,
KIED 4 X553 (BFF8X4)) 12t Te, BEEOHMOWEIL, 65k (0=fERL, 1
=1~10%., 2=10~25%, 3=25~50%. 4 =50~75%. 5 =T75%LL L) (243} CatskL
77

BT A MCBWTIE, WAEY A IO THLHE LT, FBOMAEZ Y, B %IEL
BERE, HERRIATERT, WRKESIIER. WIERIIERH, ¥ D7 XA Ty BEEENEVH O
51~ 7(DNERLZ DT 7=,

(2) 2019 FEHERER

AEFE L, a7 A b 19 0P, ¥ TV A~ 7T THED DRI LTV D B h A
a2 L7 (FRI-5-1),
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(3) &5t - i@t
BIRTIE, =R U ORBICIY TEWMAERZRLS 20, TEEsFR+Ts 74
A, any o aw RUEOHNED U, BT TGt 2 dfde T 1T 08 0 XA 03N
L2 &S Tnsd (Hino 2000, HEF 2004),

a7 YA b 10 FE ORABRAEORER 2R Le (RIO-6-1), AFHETIEL, MEAGE
Z B2 6 BERIZ/3 T CRigk LT D, HIITRR L TW D72, 7o & R FEEROREAIZAE
BN eh o722 LTH, HEBOHEATFMOFIZ L DXL DEN M TLE S 2 EMERE
iz, Lo, FEBEIZIE S A OVEEEITFIC L DX 2E D/ NEhoTclod, ZTOFET
REMAEDELZ LB 20D Z ENHIFFCE D,

AR 72 EDOBEPEE T D HIE LTIEI X~ RN D, MK AEARE & B I L,
BOLIXEEERCH D Z ERbnd, Fio, IETIE, SFE2BHRREE S Lz, K
RO I aFnEd LTk, ZOFEKIFDNS TRV, FELIZA J U DB R S
THE Y MR CEE TV D RAERIC L 2B ROEEDO RN L H Y A% OB, £ L TEN
WISIZH 2 DBIZ OV THEBERS ATV MERH S,

RI-6-1. a7YA MZETS 10 FHOEABRAEDHEK EERBORER

- HER EXRE

RS 2009 10 11 12 13 14 15 16 17 18 19 2009 10 11 12 13 14 15 16 17 18 19
BE 50 50 50 50 50 50 50 50 50 44 40 16 22 22 20 26 22 18 24 18 20 18
FIRE 50 50 50 50 50 50 48 50 50 50 50 16 16 16 20 18 18 28 26 26 26 24
ML 40 30 34 32 42 50 48 46 50 50 50 30 22 20 20 20 22 26 24 28 18 24
EESN 34 24 28 30 46 44 50 44 50 50 50 46 44 24 24 26 14 24 36 32 36 36
KikiE 50 44 44 40 48 46 46 46 44 46 46 36 40 46 40 42 42 42 44 38 48 46
IMER 34 28 36 34 42 38 38 38 36 36 30 34 28 32 30 40 36 36 32 30 30 24
B-DBRIE 24 24 24 24 24 24 24 24 42 40 48 24 24 24 24 24 24 24 24 20 26 34
Y DFE 50 50 50 46 48 48 50 48 50 50 50 18 24 26 22 20 26 18 24 14 16 24
A 50 48 46 50 46 48 50 50 50 50 28 24 24 24 26 22 22 32 22 26 26 20
M 24 26 26 34 34 36 40 42 38 36 36 28 26 26 28 32 38 36 32 38 32 30
KR 20 22 22 24 24 22 22 24 26 22 26 18 18 26 26 24 24 24 26 2.8
BmR 06 10 10 14 12 16 16 16 14 18 18 18 22 22 18 26 26 26 28 26 28 28
BHIRE 25 24 26 24 26 28 28 30 30 26 22 38 30 30 26 28 26 26 26 18 22 26
=3 16 16 16 10 16 16 20 20 24 12 12 14 08 14 14 14 14 14
EE% 30 30 30 24 28 2.8 0.8 24 24 24 22 22 2.4 1.6
EEAIN 10 10 10 10 12 14 14 14 16 16 20 20 22 16 22 22 24 22 24 22
M/ X 16 16 16 14 14 14 14 12 10 10 10 26 26 28 28 28 28 28 20 18 18 18
HEF 2.6 26 26 26 28 24 24 24 24 24 34 34 34 34 30 28 28 28 26 26
# 13 16 16 16 18 18 18 18 18 20 30 30 30 30 30 30 30 30 30 33
'/|X 3.6 18 22 24 22 24 14 24 20 22 36 26 24 32 32 34 20 28 24 34
53 32 32 28 32 30 42 42 40 40 42 40 36 36 32 28 22 32 34 30 40 40 38

HUEIIHEEE DB O 5 S D38 9~ (iR, O=HEE72 L, 1=1~10%. 2=10~25%. 3=25~50%,
4=50~75%, 5=T75%LL 1),
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51 RCHk

Hino, T. (1985) Relationships between bird community and habitat structure in
shelterbelts of Hokkaido, Japan. Oecologia 65: 442-448.

Hino, T. (2000) Bird community and vegetation structure in a forest with a high density
of Sika Deer. Japanese Journal of Ornithology 48: 197-204.

HEFEED] (2004) > I NEOTHNEELAT D, HROBHBEELE 101 Ot~ k. pp.
164-165. HAMIEL S, HaL
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Db, ZHY A FTIE, BRteda 5 MR TR BERA (BEE LK OBAY) KO
ARERRE (BIEH D7) &£ LT\ 5,

20194F FE AL, ARARV A RTAMFT, BRH A B 1725,

FFO17 T, 20194 kA 1]
IE. BRARY A RBTNET, B A M3 ET, FHT0ETICHRE Ak L7z (KIT-1-1), 2019
EIE OFEMAEAY A NI, BERE L IRIZF CKHET, EMSEEEREO D OE 10X 5y
LiEEEm AN TE WD (RI-1-1), BIHICHEZKE L2V A FD OB, 100FTT
X, MOEOBITIEDRPFHEZ DAL Y 2 — T L0 | 8 T % A FE DI Rk - 7=,
AW TIE, BRESHICLVREL kST A M BHo72,

MIm-1-1. 2019FFEICRELZEKBLI—BYAF @ FEMRYA b+, 0 EFEYA+
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RIM-1-1. 2019 EERAEKEY (4 ~ (BL 10 X550, ESHH)

* MBI R EOTOOE T 10 Ky
1o AEUmE R IR 2 AL P R 3 AR H A AR X ik
A AR AL B AHHAIKIE 50 bk (LRI 6« A A A SR ek
TR NIRELL K 8 AL B - U E UM R 9 AR 3 - BEERGH B K3
10 /NG JRE 1 X
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B+10ES 1 2 3 4 5 6 7 8 9 10 5
mig | HM| 6 4 9 14 8 6 8 17 2 0 74
547 HIR 1 2 1 4 3 2 4 17
&t 7 6 10 18 11 8 8 21 2 0 91
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2. BEHAE

(1) BAEHE

—Y A MCBT 2 BERARIIRR LR S FIC—ETV, HESEE, a7 YA b g
a7 HA MIHESTD GEIE, T =791 b - B3 7 Yo b SRR oL & O AR R
%Zgﬁg)o

(2) 2019 EREHRE

B DIE Y | FIHNZHOWTE, HEAEKE LA oS5 H, HA6T 23FT, HE 14
DT, B 8L 2T CIA A M LAEAT RTREZR T — Z MR D To BN W TR, Bk 45
2T, BUE 1L 20T, & 56 2 ET Cal A & S L 72 (RIM-2-1),

(3) &Et - T
1) &t - BTAE

ARG FETIT, 20194F BE BRI & 20184 FE A W D F A RS R &2 55T - it L7c, 22T
X, 2019 12ABIH L TICF = v 7 &8, fMTICECE D Lllr ST — 2 DA H
We, BN RN ATREZR ST — X DG DT A MR FRR6TH T, B4,
8L/ (FIM-2-1) TH Y, BN, M3, FLFI22F7, #5920 Th o712 (F
M-2-2), #RE TIZT —FZHER RS-V A b, BEREEIZLVRERRORERH -
7oA NI RN ORI LT, £7o, AR GAER) OMARHE %O N1 H
STz LTH, TORENEM Ch > Ha1E. T X CTOT —F ZfATic vz GEIE.
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1 FESF 88. 1 1 NOTIAFR 92.9
1 a9 h3 88. 1 3 VT4 R 85.7
4 NOTRAFR 86.6 3 FE 85.7
5 E3 kY 83.6 5 NORYAZR 18.6
6 a7 13.1 6 E3akry 1.4
7 YIHZ 70.2 7 hISED 64.3
8 FONEb 65.7 1 YIS A 64.3
9 YUY Ry 64.2 7 e/ 64.3
10 FTANE 62.7 1 RA oo 64.3
10 TAIL) 62.7 1 X 64.3
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10 a7 3.0 10 Ly kY 3.3
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4 =y 88. 4 4 YIHD 6.3
4 a0 h3 88. 4 5 a0 hI 6.1
6 IFA 16. 4 6 NOTIAFR 5.3
1 Aon 65. 1 1 EAZ 4.2
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9 TaNT 55.8 9 a73 3.6
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