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Vegetation Structure estimated with Figures of Vertical

Section, and breeding Bird Species Diversity
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Fig. 2 Vertical sections of four vegetation types: The volume of crowns were
estimated by countig closed meshes. Closed meshes were determined as
those more than a third of which were covered with crown shadowts).
The mesh scale is Im X1m,
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Fig. 3 Crown profiles of four vegetation types:
Proportion of closed mesh in each Im
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FEOBRED A EHRINICEL TWw 5,

% 8, MacArTHUR and MACARTHUR

IV XESHEINERDE

BEOBILXEEAY Y 20EEE b L, EELSHE (Foliage Height Diversity) % &t
7, SREEREE L TiE, MacArtuur and MacARTHUR (1961) i2 # U Shannon-Wiener
O HERVE, R,

H'=—2 p, - log:p:
T@D,:i?mm,i%@@%é@%uﬁwéﬁﬁxvv;@%é?béo$m%?ﬁ%®
BATET 20T AL, OBV ARTHEL TWb0T, AROEBSKRELZRER LD
708, BREME L CEMEEOBREETRE D LT AENREELZDT, ZOBELZAVLZ
LT B, ‘

BIEEHE, E18m 2 TOHET2MX2m D4 Xy vy 22 1IRKEE LT, 2OHZEE
NoBEAY Y 2282, MorisuiTa (1959) D I8 #eBAFHEL T LD, 4 Ay v ax 1K
L0k, KESLERmAECNLTEET, »2 0 BREERTE 2RNOBEMIE»S
ThHb, A,



272

I§=HZX1(X1'—1)/N(N—1) -
THY, ZZTn3eXE#, X3 i FEHOXEFOMEA v ¥ 2, NiZBHHEA v > 28

TH5,
V B0 3 KE

BOSHUERFET 2720, BHEAES 4 AL CEEL TORO28WER SR CIEEL, &
lRL7A Y 7T TZEDT Y7 DEEE> TEDOEHE (Bird Species Diversity) %
Rdiz, THREEBCE, PRV EEO 2BV, 22TPR, BEES A 7DT v 7 O
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i3, BB Z DML, BEROATRIBAPKELEOBBHOHBL L CEERUES LD
TVEHELED, RO LEBTEFRATE2ATVYNADE I BBRED R LTz, B85,
R1FZTEREPAOBERB I L VIR TH 5,

£—1 EBLEBHNTEET 2 B8 X LS A 7RIEHEI > 7 L, ZhiCh ETLBD
HIRE

Table 1 Breeding bird species, their breeding status in each vegetation type, and BSD
calculated with the status.

breeding status*
species V.T. A B C D

1. bE Milvus migrans 2

2. vs Accipiter gularis 1 1

3. FY Phasianus colchicus

4. FINNEb Streptopelia orientalis 2 2
5. 7A»} Sphenurus sieboldii 1

6. Avaw Cuculus canorus 1 1

7. KbFFR C. poliocephalus 1

8§. 3%A% Caprimulgus indicus 1

9. 77X 7 Picus awokera 3 3

10. 7452 Dendrocopos major 3 3

1. 2435 D . kizuki 3 3

12. VX4 Anthus hodgsoni 4 4

13. y>vavrg Pericrocotus divaricatus 2

14. =3apy Hypsipetes amaurotis 3 3
15. ¥ X Lanius tigrinus 1

16. X L. bucephalus 1

17. 7HEX L. cristatus 1

18. a2y Erithacus cyane 1

19. 3w Turdus sibiricus 1

20. FoVIE T. dauma 1
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21. 7uvr73 T. cardis 3
2. TAND T . chrysolaus 4 3
23. w4 R Cettia diphone 3
24. VI A4 Ly T4 Phylloscopus occipitalis 2
25. FEZF Ficedula narcissina 3
26. 4y AESY F Muscicapa sibirica 2 3
27. yvavFavw Terpsiphone atrocaudata 1
28. TH A Aegithalos caudatus 2 2
29. aXh> Parus montanus 3
30. X2 P. ater 3
3. ¥yYavhs P . major 3 3
32. Avu Zosterops japonica 3 2
33. ®F¥nm Emberiza cioides 3
M. 7TAY E. spodocephala 3
5. ATV T Carduelis sinica 2
36. £ AN Eophona personata 2
37. AXR Passer montanus 3
38. aLZFRY Sturnus philippensis 3 3
39. A7 K S. cineraceus 2
40. A7 A Garrulus glandarius 3 2
41, Ny T IH IR Corvus macrorhynchos 3
Bird Species Divesity 4.90 3.90 1.91 2.17

*¥72 71 2~38R1E, 1~220080¥HETsZL0hs%E,
772 BE, AEHNOZOEET I~ 2 D8 ERT 2/,
273 BE, AEMNOZOMEETI~8 2PN EHETIHE,
v 4 BE, REHNOZOEETI 2BV ENEIHET 2/,
status 1 1 or 2 pairs breed in the vegetation, not every year.
status 2 : 1 or 2 pairs, every year.
status 3 : 3 to 8 pairs, every year.
status 4 : More than 8 pairs, every year.

VI H4ENLREE L 0RDSHE DR

MEY 4 TA~DDBEDLHREER, FhEh4.90, 3.90, 1.91, 2.17:% o7 (F1),

M2OBEAYY22blil, I mOBEIDOBTHELLEBSRE L EDOSREOBGR:
RLIOBHATHS, 2Z TR, EBSRELROSKREOMICEREVLEREALNS,
L, AICHE4S 4 7BOiE#E L7 B (3.85) & B,(3.60) CIXEBEREDZENKAE L, B,OD
EIZAB.84) L EZ TR STz, THiF, Y FNIA4 > EOEEN B, Tld7:£7-£18m £ TH
D, ATiZ16m, B, TiZ1Tm £ TLdd» o722 itk 3, '

—%, K2 eM3»oHWiL T, EROMBEBORID itk >Twa tBbh 3, 0-2, 2-5,
5-10, 10-15, 15+m D 5 BTHE L - EBESRELROSHE L OBREA b &, HES AT
DR DER»SKE I TNE L5 caz22 (M5), AUHEES A 7BThH->TH, B,
(1.72) AT B,OEBHEE (1.49) 131E<, D(1.64) XV b ES 2R8> 2D B, TA
3L, EROI0M SO TRBADLICIATHWEDNbMRSE, 22T, ZOWMIERVE
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(19864 5 A31H %)

Summary

For the purpose of analysing vegetation structure from the view point of breeding bird
habitat, “Vertical Section of Vegetation” (VSV;Fig.2) was figured.

The vegetation in and around the Tokyo University Forest in Yamanakako was
classified into four types (VT A-D, Fig. 1). Breeding bird species diversity (BSD;
Tab. 1) was estimated in each VT. Two vegetation structure measurements, foliage
height diversity (FHD) and crown patchiness (CP) (Fig. 4-6), were estimated from
VSV. Indices of BSD and FHD were calculated with Shannon-Wiener’s H’ (H'=—Z2 p,
log, p) and CP with Morishita’s I6(I6=nZ X,(X,—1)/N(N—1)). With CP, "both
vertical and horizontal structure can be estimated at the same time.

The relationship between BSD and FHD, or BSD and CP was examined among the
four VT. FHD was found very sensitive to the hetelogeneity within a same VT habitat
(B, and B, in Fig .4 and 5). FHD of five-foliage-layer was decided available (Fig.5),
but FHD of every 1m deep layer (Fig.4) was not. Except VT D, which was remarkably
open vegetation (Fig. 2 and 3), BSD and FHD of five-foliage-layer correlated
significantly (r?=.92, p <.05, BSD=3.62:-FHD—1.89; Fig. 5). CP of VT D was much
larger than those of the others (Fig. 6). Then it was suggested that CP is available to
distinguish the qualitative and large differences among habitats, and that FHD, on the
other hand, among relative and similar ones.

The author discussed about the conbination anlysis of BSD and vegetation structure
with CP, FHD, plant species and so forth, using the figures of vertical section of
vegetation.



