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Go FUJITA, Emi SHIBATA, Yukihiro KOMINAMI, Kaoru FUJITA : Changes in avifauna diversity for

over 21 years at the Yokohama Nature Sanctuary, central Japan
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Fig.1 Course for line transect survey at Yokohama Nature Sanctuary
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Table1 Monthly number of line transect surveys at Yokohama Nature Sanctuary.
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Table2 Recorded bird species during line transect surveys at Yokohama Nature Sanctuary
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Table3 Seasonal and yearly changes in observation records of Japanese Green Woodpeckers recorded by line transect surveys at
Yokohama Nature Sanctuary.Black dot (observed that month), no dot (not observed that month), dash (no data of all birds that month).
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Table4 Seasonal and yearly changes in observation records of Blue-and-white Flycatchers recorded by line census at Yokohama Nature
Sanctuary. Black dot (observed that month), no dot (not observed that month), dash (no data of all birds that month).
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Fig.2 Seasonal changes in average recorded numbers of each month during line transect surveys at Yokohama
Nature Sanctuary. The average is obtained by using the average monthly numbers of each year and applying
it to to the total monthly average of all the years. The monthly total according to the number of years is
represented by N below. The standard deviation is shown above and below the monthly averages.
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A). BELEAEI-ROKEAR (REEDHANKE =0, F2AANKE =1) NEETH Y. BHRERL. FLEDOHEREE
R KEIAHEBOHEBRERICH >, DF V. RBHRERIE. EHNREDICONTEML., KEHFEHNRE F2I5aICTHD LT
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Table 5.Results of average number of recorded species from response variable using generalized linear mixed models. a. Breeding season
(April-June). b. Wintering season (January-February). The year and course direction are important (0 = course goes in an uphill direction, 1=
course goes in a downhill direction). The number of recorded species was positively correlated by year and negatively correlated by course
direction. In other words, it is assumed that the number of recorded species increased as the year progressed and decreased as the course
went in a downhill direction. The smaller the AAIC, the better the model can be explained. The fixed results with no explanatory variables
are null models. When AAICis smaller than 2 in comparison with the null model, it can be concluded that it is a significant model (explained
by a variable number of species). These are the best models in this analysis. Course directions are included in the best models. It is possible
that the course directions have a larger effect on the number of recorded species than that of the year. In the winter season the estimated
coefficient and estimated measurement error (SE) was smaller than 2, which means that each year the increase tendency was weak.
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Fig3a Yearly changes of average species numbers during the Fig.3b Yearly changes of average wintering species numbers during
breeding season recorded during line transect surveys at Yokohama the breeding season recorded during line census’ at Yokohama
Nature Sanctuary. Observed values and predicted model values. Nature Sanctuary. Observed values and predicted model values.
This showed an increase in the number of species. From April This showed an increase in the number of species. From April
1986 to March 1996 the uphill course was taken followed by the 1986 to March 1996 the uphill course was taken followed by the
downhill course. The uphill course showed a larger number of downhill course. The uphill course showed a larger number of
recorded species. recorded species.
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SUMMARY

From 1986-2006 data from line transect surveys was
analyzed as a way of determining the effects of habitat
management of the breeding and wintering avifauna at
the Yokohama Nature Sanctuary (YNS, area: 45ha) which
has typical secondary forests of central Japan. We used
data collected from yearly changes in avifauna species
and numbers during the breeding season (April-June) and
wintering season (Jan-Feb). Generalized linear mixed
models were used for the analysis. A total of 95 species,
including 7 species listed in the Kanazawa Prefecture Red
Data book as EN, VU or NT and 7 species that primarily
breed in large-sized forests were observed. When divided

into seasonal movements, there were 27 residential, 7

16

summer visitor and 28 winter visitors recorded. Analysis
results showed that over 20 years species richness increased,
especially in breeding birds. Also the number of recorded
species greatly increased as the course went uphill. From
these results, we have come to 2 conclusions 1) It is
possible to maintain avifauna diversity of YNS, especially
for breeding birds. 2) Survey methods, especially survey
course direction, has a strong influence on the number of
recorded species. If differences in transect methods are
ignored, the yearly changes in species numbers at YNS may

be misunderstood.
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M|AEFIY 12.0 12.5 16.5 6.5 4.5 25 11.0
INET 1925 122.0 162.0 129.0 130.5 91.0 181.5
KENY G258 1.0 0.5 2.0
<8R 0.5 1.0
&t 193.5 122.0 162.0 130.0 133.5 91.0 181.5
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x2. RARBHEHIEERQ015F4H ~20165FE38)
g HERE (%) FERHBEED
No B i 48 158 leA (78 [8A [9A [10A [11A l1i2B 1A [2A [38 HEELDE
| 1] AEY 74| 83 4.2 37| -10.03
| 2| THE 42 -1.24
| 3|hE HVAE 34.6] 250 240 3.7 83| 74| -083
| 4 aAE 3.7 4.2 -0.68
5 RO 20.8 1.74 %
L6\~ E AN 654| 821 840 630| 69.2| 577 926| 833| 750| 833 792| 593 579 %
7 FZ 3k 38 36 3.7 115 37| 125] 208/ 42 3.36 %
8| Hh7 231 179 40| 37 38| 11.1] 375 42| 250 417 185 6.10 %
| 9 =t 3.8 -0.95
| 10| J49¥ 3.8 -0.34
RN ES Vit e 154 71| 160 115 115 74| 83| 42| 42| 42[ 37 1.95 %
| _12] FAHFE 42| 37 0.66 %
13 a¥x 40 3.7 0.31 %
L] PG Ja94F 3.6 0.30 %
15 REEFR 60.7] 100.0| 63.0] 269 115 1.76 %
| 16| N)ATIYINA 38 0.01 %
| 17| 7=V A TRYINA 4.0 7.7] 185 -0.71
18 EAT YA 26.9| 250 240 222| 308/ 38 125 167] 42 2.35 %
L 19l . i 4.2 -0.36
20~ 7% 3.6 0.30 %
21| HEA 5 OnEA 7.1 0.64 %
22[3H53 = 3.8 192| 296| 83| 42| 42| 292] 111 2.95 %
| 23] NFHIR 38 37 -0.65
|24 rE 846| 929 640 704| 96.2| 73.1| 96.3| 87.5| 87.5| 95.8| 100.0] 74.1 0.62 %
| 25 D 77] 36 37| 115] 308 333 8.3 3.09 %
| _26|%H NAEH 1.7 11.1] 50.0] 250] 292[ 292| 296 414 %
|27 AA%h 3.8 74 38| 192 259| 167 83] 83| 250/ 74 3.24 %
| 28| HN 38| 71| 40[ 37 231 308[ 37 -2.40
29 JRY) 115 71| 00| 37/ 38| 23.1| 407[ 417 167] 333| 625/ 259| -255
30/720% J907 36 120 38| 115 74| 83 42| 83 -0.69
31 hT+E= Hh2+s 115 179| 200 148 115 38| 74| 83| 83| 292 250 259 -18.69
32[ Ty Ty 4.0 -0.28
| 33 a5'5 96.2| 893 920 74.1] 73.1| 615 926| 750/ 833| 958/ 958 926| -352
| 34|FYyv+x ThTS 1.1 38 42 -8.09
35 755 92.3| 1000[ 920| 593| 846| 654/ 889| 458| 458| 542 750| 77.8] -12.02
|_36] Favsoh 74 38| 148| 42 83| 37| -039
| 37[/\v T4 FANYTH 7.7] 114 0.33 %
38 NIy 3.8 15.4 14.8 42 -0.77
9| Yiano4 (Hriavid 3.8 -1.25
AO[hYYFELE | a9Fay 10.7| 24.0 7.1 3.23 %
41[EX X 3.8 34.6] 1000 70.8| 41.7] 542| 542 222 -1.80
| 42| Hh7r R 26.9 38/ 185| 83 37| -832
L4315 =2 F3H 38| 36 0.00
|44 NIRYHSR 57.7] 929 800| 37.0 115 185| 83| 125 125| 333] 741 -0.42
45 NTRHSR 96.2| 96.4| 96.0| 92.6| 1000 92.3| 926] 91.7] 91.7] 95.8| 100.0] 852| -3.84
46|, .. - YIHS 1000| 964 840 556| 73.1| 69.2[ 77.8| 79.2| 708| 833[ 917 926 5.94 %
7Yl ki PG 100.0] 100.0] 100.0] 889 84.6| 80.8] 96.3[ 91.7] 958 958 100.0[ 1000 -2.95
| 48] DEWINIIAY. 36 -0.01
L4915 x WINA 61.5| 786 920/ 77.8] 885| 30.8] 14.8 142 %
| 50 AT HYINA 3.6 37| 308] 77 37 0.27 %
51 AT YINA 77 71| 40 -0.92
52|E3RY =1 100.0] 1000[ 96.0/ 926| 73.1] 65.4| 100.0] 100.0] 958 100.0[ 100.0] 100.0] -0.61
L 531002 T4 100.0| 100.0[ 100.0| 100.0] 500| 46.2] 889 875 958/ 875 958| 100.0 430 %
54 X IHA 69.2| 679/ 760/ 296/ o00f 00/ 00/ 00/ 00 00/ 00 00 3.00 %
55| T4 H IFH 80.8| 750/ 96.0| 259| 19.2| 423 852 583| 833 917 958 926 0.23 %
L 561, by TVLYA 7.1 -0.65
57 2 EALIIA 769 929| 720| 48.1 38| 37 8.95 %
58[A20 A0 96.2| 100.0[ 100.0| 96.3| 84.6] 80.8] 96.3] 958| 1000| 958/ 958 96.3 2.90 %
59|L > Sxy EL Sxd 500 143 -1.61
60[SVHHA SYHHA 125 42| 42 1.74 %
L 61] ) ppery LYEY 23.1] 143[ 80 38| 74| 208[ 42 420 111 264 %
62 LYY 77 36 0.94 %
|_63] SV 42| 42| 375| 250[ 37 6.21 %
|64 IEFYIFA 38| 148| 125 1.65 %
|65 SONT 346| 36 7.4] 417] 750/ 917| 958| 815 122 %
| 66 FHINS 57.7] 107 42| 125 83| 11.1 -4.26
| 67| vz 53.8 37| 667 583 70.8| 542| 74.1 951 %
| 68| JLIESRY 38 12.5| 750 250 11.1 -3.01
| 69|E4+ TagEsx 3.8 148 292| 83| 83| 167 37| -1.31
|70 AYEIRY 11.5 0.65 %
| 71] IVEAR+® 30.8| 48.1 2.68 %
| 72| HAERE 148 0.62 %
| 73] O AEEE 38| 74 0.01 %
|74 *EA% 38.5| 821 25.9 269 815 258 %
75 AAILY 69.2| 857| 960| 259 77| 115 9.78 %
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No. P L HERE (%) FEMHBRED
48 [sB [68 |78 [8B |98 [108 |11A |128 1A |28 |38 MEEEDE
16| R XA AR A 57.7] 92.9] 1000] 96.3] 88.5| 76.9] 926 833| 875| 750] 625 77.8] 1024 %
77| FtFLA 4.0 38| 11.1 16.7] 83 -0.60
|_78|FL A NgeELA 423 714 320( 111] 38| 154] 556] 16.7] 500[ 750 708[ 370 181 %
79 EVRA 8.3 0.04 %
|80 7kY 37| 42| 83 -0.22
| 81] HI5ED 69.2| 893 920/ 296 192 7.7] 296| 625| 583| 708 792| 852 6.97
| 82| ED 8.3 42| 83| 37| -687
|_83|7kY N=-via 4.2 4.2 0.37 %
|84 Y 19.2 750 375 625 958 630[ -1.74
| 85 A 769 179 296 750 79.2] 1000 958 889 4.88 %
86 1)L 77| 36 292 125 542| 16| 3.7 8.64 %
|87 wATO 42.3| 643| 520( 481| 346| 7.7| 630 458 167 167 583 815 2.67 %
| 88l ¥on Hi S5 H 4.2 125 4.2 -0.54
|89 pit % 80.8| 143 25.9| 100.0] 100.0] 100.0f 100.0] 100.0] -0.08
90 =D 538 36 74| 333| 375| 50.0| 29.2| 222] -11.22
91 [*x¥ aVak A4 96.2| 96.4| 100.0| 852| 808| 615/ 889| 79.2| 750 91.7| 100.0] 92.6] -4.92
92[*/\k HI53E/3R) 38 36| 40| 11.1] 308| 23.1] 259 208 83| 125 4.2 6.42 %
93|*A>0 A Lo a0 S e e O 7.1 0.64 %
94| = ey HEFIw 96.2| 100.0] 100.0] 96.3| 100.0| 80.8] 100.0] 958/ 91.7| 100.0] 100.0] 100.0 1.38 %
95 YL Faw 3.8 0.32 %
. AAIZXFFRY? 36 0.30
| AA%h? 42 0.35
L NEHE 3.8 4.2 0.67
| |EasrmEETcE[/RY? 37 0.31
|| fabhvorfziEtk (ZhT3572 3.7 0.31
| ARV S4B 143 37| 42| 167 42 74 4.20
L FrY? 37 0.31
FAES? 37 0.31
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RITHIIEE LY SEBATRRE-ER

B 1 BASAREZ | BAMRRESUR | NI Tk | NUIRY | RZXA L APA L ETIRY [AVakbA | DIAR | $Da9h5 | ¥RAS | IFH HEFID

20150402  7:10 9°C @) Q Os Q Q Os (@) Os Q Os
0403| 7:05 14°C o Os (@) Os (@) Os Os
0404|  7:10 14°C @) Os Q Q Os Os Os
0405|  8:00 10°C (@) Os o (@) Os Os Os Os
0406| 7:10 12°C (@) (@) Os (@) O Os Os Os (@) Os
0407| 7:15 10°C o (@) (@) Os (@) ©) Os Os Os (@) Os
0409| 7:15 5°C (@) Q Os Q Q Os Os Qs Qs
0410| 7:15 7°C (@) (@) Os (@) O Os Os Os Os
0412|  7:00 10°C (@) (@) Os (@) (@) Os Os Os (@) Os
0413|  7:05 10°C o Os (@) (©) Os Os (@) (@) Os
0415|  6:40 14°C (@) (@) Os (@) (@) Os Os Os Os
0416  6:25 9°C (@) (@) Os (@) (@) Os Os Os (@) Os
0417] 7:10 16°C O (@) Os O (@) Os Os Os (@) Os
0418| 7:20 11°C O (@) Os O O Os Os Os Os
0419|  6:50 12°C (@) Os (0] (@) Os Os Os Q Os
0420| 7:00 16°C (@) (@) Os (@) @] Os Os Os o Os
0422|  6:55 14°C (@) (@) Os (0] (@) Os Os Os Os
0423 6:55 13°C o (@) (@) Os o @) Os Os Os @) Os
0424| 6:45 16°C (0] (@) (@) Os (0] (@) Os Os Os Os
0425| 7:15 17°C o Os O (@) Os Os Os (@) Os
0426| 7:15 15°C (e} Os Q Q Os Qs Qs Os
0427 6:50 15°C o (@) (@) Os o (@) Os Os Os @) Os
0428| 6:45 17°C Q Qs Q Q Qs Qs Q Os
0429| 6:45 17°C O Os o (@) Os Os Os Os
0430|  6:35 15°C (0] Os Q Q Qs Qs Os Q Os
0501 7:10 17°C O Os O Os Os Os Os
0502| 7:00 16°C (@] Q Q Os Qo Q Qs Qs Os Q Os
0503|  6:40 17°C O o o Os o (@) Os Os Os (@) Os
0504|  6:50 18°C Q Q Q Os Q Q Qs Qs Os Q Os
0505|  6:50 18°C o) o o Os o @) Os Os Os Os
0506 _7:05 15°C Q Q Os Q Qs Qs Qs Os
0507| 7:55 20°C (@) O Os o (@) Os Os Os o Os
0508|  6:40 17°C Q Q Os Q Qs Qs Os Os
0509|  6:40 17°C O o O Os o (@) Os Os Os Os
0510| _ 6:50 16°C (0] o o Os (@] Q Qs Qs Os Os
0511 7:00 14°C o O Os O (@) Os Os Os Os
0512|  6:30 17°C Q o (@) Os (@] Q Os Qs Os Os
0513|  6:45 17°C O O o Os O o Os Os Os Os
0514|  6:40 20°C (@) (@) (@) Os (@) Q Qs Os QOs# Os
0515  6:55 20°C (o) o Os @) o Os (@) Os Os
0517| _ 6:50 19°C (@] (@) Os Q Os Qs (@] Os
0518|  6:55 19°C (@] (6] Os o o Os Os o#H Os
0520[  6:55 19°C Qo (@) (@) Os Q Q Os Os (O}7)] % Os
0521 7:20 15°C @) O Os @) o Os Os# Os
0522|  6:45 17°C @) % Os (@) Q Os Os Os# o% Os
0523|  6:50 18°C @) (@) o#H Os o o Os Os o#H Os
0524( 7:10 18°C @) % Os Qo Q Os Os Os
0527 6:55 20°C @) o Os (@) o Os Os#% o Os
0528[ 7:.05 20°C @) (@) (O] Os (@) Q Os Os#%h Os# Os
0529|  6:55 21°C @) (©) o% Os o (@) Os Os Os Os
0530[  6:35 20°C (@) (@) (O}7)] Os (@) Q Os Os Os Os
0531| _ 6:40 22°C @) ©) o% Os @) (@) Os Os# Os Os
0601  6:50 21°C @) @) o#H Os (@) (@] Os Os#h Q Os
0602|  6:55 21°C @) o o% (@] O (@) Os Os Os
0604|  6:50 18°C @) (@) o% Os (6] Os Os Os
0605|  7:00 18°C @) o o% (@] O (@) Os Os Os
0606|  7:20 15°C @) o% Os @) (6] Os oH Os# QOs#
0607|  6:55 18°C (@) (@) [0} Os (@) (@) Os Os# Os o% Os
0608| 7:55 20°C @) Q (@37 Os (@) (@] Os Qs (@) Q Os
0610|  6:35 20°C (@) (@) O% | Os#H (@) (@) Os (@3 Os#%
0611 7:05 21°C (@) (@) Os (@) Os Os Os
0613|  6:50 21°C (@) (@) [©F7)] Os (@) (©) Os @] Os
0614 8:20 21°C @) (@) Os (@) @) Os Q Os
0615|  7:10 22°C (@) Oo% Os (@) (©) Os oH Os (O} Os
0616|  8:00 21°C (@) o% Os @) Q Os Os# O% Os#
0617|  6:55 21°C (@) (@) [OF7)] Os (@) (@) Os oH [OF7)] (@) Os
0618|  7.05 21°C (@) Q Q Os (@) Q Os (@37 (@) Os
0619| 8:15 19°C (@) o (O} (@) (@) Os Os [OF7)] Os
0620  6:55 19°C @) Q o Os (@) Q Os Os# o o Os
0621|  6:30 19°C (@) o [OF7)] (@) (@) (@) Os [@F%) (O3] [OF7)] Os
0622| 6:35 18°C (@) Q Q Os (@) Q Os Os o (@] Os
0623|  6:45 21°C O (@) Os (@) (@) Os Os [OF)] Os
0624|  6:40 20°C (@) Q Q Os (@) Q Os Os# Os
0625|  7:05 23°C (@) (@) (@) Os @] (@) Os Os (@3] @) Os
0626|  6:55 22°C (@) Os (@] Q Os Os# Os
0627| 7:05 21°C (@) [OF7)] Os (@] (@) Os Os# @) Os
0628|  6:45 22°C (@) Q Q Os# Q Q Os Os o% o% Os
0629|  7:30 18°C (@) @) @) Os (e} (@) Os Os#% Os
0630  6:50 21°C (@) Q Os (@] Q Os Os# (@] Os
0707|  7:00 20°C o (@) (@) (@) (@) Os Os O% Os
0708|  7:45 22°C o O% Os o Q Os Q (@37 Os
0710|  8:00 22°C @] (@) (@) Os (@] (@) Os Os Os
0711]  6:20 22°C e} o Os o (@) Os Os Os
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B4 BASAREZ | BEMARE SR | NS Tk | NSIRY | RXA L A0A L EIRY [aAVab A | 9HAR | SPahS5 | YRAS | IHH (HEFIY
0712| _6:40 24°C Q (@) Q Os Q Q Os QOs# Os
0713|  6:45 26°C o Q Os o Q Os o% o Os
0714| _ 6:50 27°C Q (@37 Q (@) Q Os Qs# o4 QOs
0715| _ 7:00 25°C o Q Os (@) Q Os o o% Os
0717 7:15 26°C Q (@) Qs (@) o Qs Qs Os
0718|  6:55 25°C @) Q Os Q Os Os Os
0719  6:55 25°C @) @) Os Q (@] Os Os# (@37 Os
0720] _7:25 26°C o Q Os o Q Os (©) Os
0721| 7:00 26°C o (@F7)] Os @) (@] Os Os Os
0722| 6:55 26°C o (@) Os O Q Os O4is Os
0724| 7:15 26°C o (@) Os (@) o Os Os Os
0725| _7:30 27°C o Q Os o Q Os [@F%) Os
0726| 7:00 27°C @) Q Os Q Q Os Os Os
0727| _ 6:55 26°C o (@) Os O o O#is Os# o# Os
0729| 7:55 28°C @) Q Os Os Os
0730| _ 6:50 26°C Qo o (@) o Os Os# (O}7)] Os
0731| _7:10 27°C Q Os o Q Os o (@37 Os
0801| _7:10 27°C (@37 @) Os (@) (@) Os Os# Os
0802| 7:15 28°C o Q Q o Q QOs# Q Q Os
0803| 7:00 28°C (@37 @) Os Qo (@) Os o% Os
0804| 6:55 27°C Q. Q Qs# Q Qs (@37 (OF7)] Os
0805| _ 6:50 27°C o (@] (@37 (@] Os (@37 (@] Os
0806| _7:10 27°C Q Q Q Q Q Qs Q Qc
0807| 7:00 27°C @) @) Os @) (e} Os (@) Os
0809| _7:20 26°C Q. Q Qs Q. Q Qs Qs
0810| 7:10 27°C @) o Os @) Q Os o% o Os
0811| _ 6:55 27°C Q. Q Qs Q. Q Qs Q Os
0812|  7:00 27°C @) (@] Q o (@] o% Os
0814| 7:55 27°C Q. Qs Q. Q Q Qs
0815| 7:30 25°C o (@] Os Q Q oH (@]
0816| _7:15 26°C Q. (©) Qs Q. (@) (@) Os
0818| 7:10 26°C @) Q Q (@] o o o Os
0819| 7:55 27°C Q (©) Qs Q (@) Os
0821| 7:15 25°C @) @) o (@) (@) Os
0822|  7:45 28°C Q Q Q (@) Q o% QOs
0823|  6:50 26°C Qo @) Q Q Q Os
0824| 8:25 24°C @) Q (@) Q
0825|  7:20 21°C @) Os Q Q Q Os
0827| 7:00 22°C @) Q Q Q
0828|  8:25 21°C @) Q Q Q Os
0830| _ 6:55 21°C @) @) Q Q QOs
0831| 7:05 21°C @) Qo (6] Q O Q Os
0903|  6:55 24°C @) @) (@] @) Q o Q
0905|  6:05 o (@) Q Q QO Q Os
0906|  6:10 @) Q Q Q Q Os
0911| 5:55 O (@) Q (@) o Qc (@) (@) (@) Os
0912|  6:45 22°C @) @) Q Q Q Q Q Os
0913|  6:35 24°C @) Q (e} (@) (@) (@)
0914|  6:25 21°C @) Q Q QOc Q
0915| _ 6:40 19°C @) @) (@) (@) Os
0916| _ 7:00 20°C @) @) Q Q Q Q Os
0919 6:45 21°C @) Q (@) Qo Qc Os (@) (@) Os
0920|  6:35 19°C Q Q Q Q Qc¢ Q Q QOs
0921|  6:40 19°C @) (6] @) o @) (@) Os
0922| 6:25 19°C Q Q. Q Q Q Q Q
0923|  6:25 18°C @) (6] (6] Os @)
0924|  8:.05 21°C Q Q. Q Q Qc Q Os
0926] 6:25 17°C @) @) (6] o Qc e} Os
0927| _6:30 20°C Q Q Q Q Q Q Q Qs
0928|  6:50 20°C @) (e} (@) (@) Osc (e} Os
0929|  6:50 20°C Q Q Q Q Qc Q Os
0930|  6:35 17°C @) (@) (e} Q (@) Osc (@) Os

MERZAM| 145
HEXTEEIE AN 143 51 111 142 124 136 120 126 91 45 140
98.6% 35.2% 76.6%  97.9%  855% 93.8% 82.8% 86.9% 62.8%  31.0% 96.6%
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0208| 6:55 o°c Qo Q Q (@) o
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