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W 1972 FFEORAIOBRBEI (T2 T LY — /W) IZB7R A [T 5P — L FHT LTS,

ZOZHNT, FHTRFOERMELL TEERAICHE BB L O IA R AT T8
MOLREZRMET HT a2 BRYE L, B E N OFEIENICH DM HZ 1 Pl EFREL, §:46
FH ORI T Db I MBI OZ OEHEY) | FrIK S OREIRED 2D IS HREFIE D L
HAREHRBEITOVTHEL TV,

HARO I HIE AT 2008 45 10 A BIfE, 37 2 AT CAFHEREIT 131,027 ha THDH (% 3- 7,
3-4),




= 3-7 SLY—)LEMNEH (2008 &£ 10 ARAE")

No T [ELE
1 SIESER ploiE] 7,863ha
2 JOvFv0ih Pl el 1,607ha
3 DkTAH Pl 510ha
4 SBBMER Pzt 2504ha
5 EFH - EDFER Pl el 527 7ha
6 =853 Pl 41ha
7 WEBBER Pzt 624ha
8 DONVRE Pl el 2,560ha
9 B Pl 900ha
10 PI=iEp o e 1318ha
11 REH - sER Pl el 6,139ha
12 BEUXS - HIYE Pl 6,053ha
13 A8 BRE 222ha
14 P8R8 = 559ha
15 =B - B0KH = 423ha
16 @8 ZSHE 34ha
17 RlEM - Tt WEE 39ha
18 FidA il 24ha
19 &8 R 76ha
20 B# B8, HE. BE 8 711ha
21 HBRBMORR AR 260ha
22 BETS FEE 40ha
23 =73hiH BHE 1,110ha
24 RIS B8 10ha
25 B HER 65,984ha
26 BAITIS BRR 323ha
27 SBAXRoFEBE FORWE 574ha
28 i SHE, SRS 8,043ha
29 Rl SRE 7,652ha
30 MSEMTRKFR WoR 563ha
31 <UCiSHEAYIL « §TRER ADE 91ha
32 @EEmn BREE 60ha
33 EXA8XKBE BRER 10ha
34 BREESEE PHES 353ha
35 BErY/N TPHEE 157ha
36 KEDER Tt TPHEE 255ha
37 2 PHES 58ha
G5t 37 AR 131,027ha
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E & T — A7 (42 EEE)
http://archive.gsi.go.jp/airphoto/

G (7 —22 55 BB RE GRER)
http://w3land.mlit.go.jp/WebGIS/
http://w3land.mlit.go.jp/cgi-bin/WebGIS2/WF_AirTop.cgi?DT=n&IT=p
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http://www.gsi.go.jp/geoinfo/dmap/dem250m-index.html
http://fgd.gsi.go.jp/download/
http://www.biodic.go.jp/kiso/gisddl/gisddl_f.html
http://www.vegetation.jp/index.html
http://archive.gsi.go.jp/airphoto/
http://w3land.mlit.go.jp/WebGIS/
http://w3land.mlit.go.jp/cgi-bin/WebGIS2/WF_AirTop.cgi?DT=n&IT=p

c. T—HEE
Step.1 AV FDIER

A XA [F]— A XD AT 2 TRY)D (AT 2R A LIF AN R LG RES) , Ay
T aBYEITIEAY Y 2B T e Ay L 2D LR AT (RaFE AR FE IS ) M IS Tunvg,

Step.2 RIWEBT —2DEA
DAY a kA DT, IRANS T — 2 2045, Ay = @ M ST FIEE o0 58 2 AN
I5,

Step.3 Mz EHET—2DEAK
IS (R R Rl AL EAY v akk F A ERQAE LY, Ayva BB sRt7T —
B a5,

Step.4 HEET—2DEAE
AT — & (BEVE A ) LAy v akk TR ALY, Ay v o BT ASH T — 2%
éo

(5% EELERMEREH

FRA KIBUT B W TREE DB LRI B L, Z ORI E G A 73 2 OB EEZE R &2 F A 9 D4R P14 ik
LTHhD, Toe 21X WAL AT Do AEIE L G SHEBEEICH AL TOAEAEDEIG BRI >THWDHETh
XL Z O SEITRE O A ZERAYCH A (H2DVNTREE) L TWDEE R BILD, 20 B2 LR DI RIS
HTHY, A7 L7 @IRERESL (Ivlev  1955) %N Vb D, RO ES AT BT 247 L 7 BR MR
EIILLF OIS NCHHHDT,

i 2 5 A 7 Bl oD 3R MR S = (Ui — Pi), /(Ui + Pi)
ZZC Ui 3REAEZ A 7] L OFRAFRBF L - =) 23 RREFRIF B - ) (k9 2%14 . PHTEAES A 7T Eo
HREAS AR A R D DEI S Th D, BMEIT-1 GERTME) ~+ 1 (lE) 2 L5, ZZTIEAET —XIconT
OE R U, BREET — X TR0 ES D X577 —# (Tob 23 BHUR R DL &) 13, [FRRO N T
HTELIEAD,
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Step.5 MDREZERDT —HE(H

KR TN XV T BEORABE N @B ZDNDIRE - W EDIORERERICH
DY, FNENO I ) S RAEEBE T LIV AR
THD (13-4 220 A7 D\ M4t )| [3-T-1 B HEORS] | 422 0) , ZO85A . R0
BN TAL T —HELTHZBNIUR, KAV =2 (AR O T — & LRIERICAY > 2D b R
ZHD) D DO RREREA R | Ay 2 BEL L TINX DN TED,

NI RR

A~ =2 T VOV
ffi F§ OS:Windows Xp
VT 4L R4 cc:/work/
F =477 A4 hill.esv (dbf 7 741 /L K025 k)
T —=ET77ANDEMEL T A BT WA T IUTE VY, 22 TIIEA=—R4 (CODE),
FEVE 4 (PLANT), #55 (SFC) | BUARHEE (SLP) | &t J7 (07 (ASP) | FRFAME L (FREQ) . FREFHIAER
(LENGTH)# L UM B AR (x,y) & LTz, T — 2 7 7 A VO E K] 3- 35 17”7,

Eﬂlcrusuﬂ Excel - hill.csy =0
DEHS SRITVE &8R- )9- -l @ | 0K . i [ s R | =] = RS ROIE .. SHREROZELARAT (|

M PAed 10 - B 7 U SEE=M Ty o0 50 E Q'&'A'H -/jﬂ
E] Sr B REE &®TW #HFAD 2RO VLD FoROD kW) AT ERTEA LT -
Nek] - &
A B [ © [ D [ E [ F ] E H [ I

1 |#CODE B SFG sLP fap FREQ LENGTH % y

2 e HE £9350670000000 813080000000 8775660000000 0 000000000000 A457523.42099061700  4072278.69148437000
3 | HE £92.79630000000  9.95630000000 6854290000000 0 0.00000000000 A457523.43044935400  4072328.60134444000
4 |al WL £91.43620000000 853760000000 66.31110000000 0 0.00000000000 A457523.43090304600  4072378.69219454000
5 |al TEELEH £39.77470000000  5.32250000000  79.41420000000 0 0.00000000000 A457523.43136663700  4072428.60254466000
& | HE £30.65430000000  2.47430000000 172.05960000000 1 5370096581091 457523.43182530400  4072478.60289480000
7 e HE £92.54710000000  5.60640000000 228 86710000000 0 0.00000000000 A457523.43228386500  4072528.60324498000
B |e HE £91.46970000000  2.25010000000  226.37120000000 1 42.08021841233 | 457523.43274238400  4072578.60359513000
9 |a2 FEREHEM IO T G96.78340000000 G.47820000000  119.35920000000 2 19.06286731740  457523.43320086000 4072628.693945471000
10 |a2 FEREHEM IO T 701.27140000000 8.10920000000 G9.70070000000 1 4148854307883 457523.43365929100  4072678.69429566000
11 |b A/ HEE §78.71140000000 §.87220000000  193.01620000000 1] 0.00000000000  457573.42869666300 4072178.69067665000
12 |b A/ HEE G88.18730000000 7.07150000000 219.42760000000 1] 0.00000000000  457573.42027268700 4072228.69100174000
13 |e HE G87.82160000000 4.18600000000  311.564840000000 1] 0.00000000000  457573.42976727300 4072279.69134648000
14 |e HE G81.00930000000 4.35710000000 341.43350000000 1] 0.00000000000  457573.43022381600 4072328.69169501000
15 |e HE G78.64700000000 5.34630000000 22.49700000000 1] 0.00000000000  457573.43069031600 4072378.69204355000
16 |a1 FEELEE G75.565200000000 §.17480000000 81.79040000000 1] 0.00000000000  457573.43116677200 4072428.69239212000
17 |e HIEHY G82.60090000000 10.23500000000 149.20410000000 1 5436498622324 457573.43162318400 0 4072478.69274072000

3-35 T—ARI77LILINDEET—TIL

A~ =27 VTR Ay aR)T NIy = =77 7 AV IR TR HR | BRI
UTM Z Wz (i85 3- 18), Ayt aRlar DOy =—7 77 DI 5  HLikTF dbf 77 AV %
F =T = ADMEFENT VAT A (R) & AW TR IAA TR EATS (ZO%E . 747 T
maptool NNEL) . LT~ A7) T MET I BV EDOREE Y T 2T T dbf 77 AV
Fr, = EGOT 7 A (esv) ITEHL TRV (R~ =27 VO R CIIZnERA) %\%E%ﬁ%?
VAT A (RIZHOWVTIE, RO URL &I,

K= T )V CTHWZ R A=V g %
R version 2.8.1 (2008-12-22)

Copyright (C) 2008 the R Foundation for Statistical Computing
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ISBN 3-900051-07-0

d. T2

=T = ADKEEHENT S AT L (R) BN S 7 —F 7 7 A/ (hill.csv) ZFi A Le, ZD
%, 7T —HPIELSGRAAFEN CODNEMERL B AR, S O BRI T 5720 |
AT AT B AR BRI T A 2B 5 (X 3- 36~ 3- 37), R DA~ RIZLL F LY,

#T—BDEFAHIRAH

data <- read.csv("c:/work/hill.csv")

N T ERS DHERR
head (data)

#ER T 5 &<

pairs(data, panel=panel.smooth)

#FERR1TSIZEH

cor (data)

PLE, a AR T — X UUEE~d. T — XD E TR Uiz, K~==7 /L TlL 5 @O
ETVEZERIPE CAHBIENTA1T), LA T, O~OIIZ W TIEEH14), @2 DWW TEEEH22)
(R AP L T,

OEMEIFET V

@R7 Y EHET IV

@ZEMy B CAHR

@Z=[5r 8 2nl)#E5 L (Spatial autoregressive model : SAR)

G HIFINE[E]J7E 7 /L (Geographically Weighted Regression:GWR)
GO hat—fHF K ET /L (Maximum Entropy Model:maxent)



457300

453500

o
tECODE el
-
- ™
P
—
i1’ 2
-
B
g s
o
] _
w1
AN
=&
o
LTe
A1 E -
Es 2
g —
9 o
I:I 1=
B @
B
LERGTH 2
mii il
= =)
o
.
o
g
8 EE" x X
= g ®
= - =
o ~
- g
\\_‘_\_‘_\_ 3" |
g 8 R [=]
- o
=
T T LI
1 3 5 E50 730 0 150 350 4072000 40740007
kY | 4—
3- 36 FXMRITHIDHI
|[F R Gonsole =l
Al
= oor (data)
fECODE FEE SFC SLP ASP FREQ LENGTH ® v
HECODE 1 Hi HL HL HL HL HL HL HL
il A 1 A A A A i A A
SFC Wi MA 1.00000000 0.05144540 -0.012585583 0.110709716 0.09787655 0.6230407 0.050031167
SLF Wi MA 0.05144540 1.00000000 -0.033851101 -0.022053006 0.01749219 0.16075876 -0.059363176
L3P ML MA -0.01253558 -0.03355110 1.000000000 0O.158748949 0.16442156 -0.1475730 -0.0068736117
FREQ WL MA 0.11070972 -0.02205301 0O.158748945 1.000000000 0.92290013 -0.1604510 -0.001352689
LENGTH ML MA 0.09737655 0.01749219 0.164421561 0.922900127 1.00000000 -0.1580269 -0.019033072
® WL MA 0.52304063 0.18078758 -0.147573022 -0.160450975 -0.15302690 1.0000000 0.434413773
v WL MA 0.05003117 -0.05936315 -0.008736117 -0.0013526589 -0.01903307 0.43441353 1.000000000
Warning message:
In cor(data) SEFIZEIRCLD na HERENGLE
> |
-
A H oz

X 3- 37 #HEI1THIDHI



3—7 RERE
-7-1 REODOEY eeees HE-EE-in R E%

REL. SEOFEERPHDEHITRNLDERINTDIROIRFFNEIND, FE. A
BDOIHIL, KEIROMEIRD S, HIREMBIE DL DERITI D ENEF UL,

JEEEDELS]
RFEOSE . BEORMATIRFITET L BRERISIR> TBEIL TOLSHE B ALND, R
DOEHNE, AT EFATIZRDIORE 528 T AR E LS E ROV A TINS5 T

FLA5
— BER
—>  FRENER
o RAE
0 300 (m)

3-38 BEHYAMNMIBITHRMENBEREL 17D R
(ST HE FALZERS TRk 20 4R, JE~ 8 H B OFAFE L)

JE\HLD T Hh

[3-4 TEZ2Y 27 DEHITEAAE | 55Tk 7= L 380 | Y FERR-CW 2 13 SBE O TRAEFE 2 <720,
NERIZ IO T, BEEREA DV RENDZEMND, SEHIZERL Tk, KBRSl £S5 5
FEEBRS T2 ENEEND,

[3-6 52U A2 fEAT | TRAIT LT B 22 2T 7 L (ERE 11, IR E OB Th D05, 7R’
FBEEE B0, BEMERELID 7585 2505, A 3- 25 ZHWC, b A MED
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BT RERIFET VAR TRFTLIZBIEZ 3- 20 12777,

AIFAT DX REUT R AN CIL, R HES T b ieia 140~150mfI Ui fir@E L T
WD, BIUFET MK IUE, ZOHE TO SFER IS L WFHRE T D 0.6%FEEETRAL
T3,

FTo RIEHT IR EUTZ W ARDE | Wi I Eb T HL QD BV O W B0 D RERE L
BEE 30mTHD, ZO MR TO SR IWER LOBDOLE R 111 %BREETHAL T
W5,

& 3-20 REMEFBETIVICLDBRE (BIE. WE) DETH]

B fES
KREQFN e NN
=612 27x 10195 EERLE (1) /=01 48406454 BEREE (1)
BEPREERE (M)

im 6123 1.000 915 1.0000
10m 585 0.096 207 02263
20m 289 0047 132 0.1446
30m 191 0.031 102 01113
40m 142 0.023 85 0.0925
50m 113 0.019 7.3 0.0801
60m 94 0.015 6.5 00712
70m 8.1 0.013 59 0.0644
80m 70 0.011 54 0.0591
90m 6.2 0.010 50 0.0548

100m 56 0.009 47 00512
110m 51 0.008 44 0.0481
120m 4.6 0.008 42 0.0455
130m 43 0.007 40 0.0432
140m 40 0.006 38 00412
150m 37 0.006 36 0.0394
240m 23 0.00374 27 0.0291
250m 22 0.00359 26 0.0283
260m 21 0.00345 25 00276
270m 20 0.00332 25 0.0270
280m 20 0.0032 24 0.0263
290m 19 0.00309 24 0.0257
300m 18 0.00298 23 0.0252

* M A SR B R A S A TWATD | BB IIZEREO R BB S EN TVA,
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3-7-2 REJL—FO¥E e B - 7 - A (R 2] Bk

FEMBRINDHE. DOSDUHIIMRE (TL—F) ICBTﬁ/@’éﬁm@'a_c‘:'C\ BRED
IV ESRREMEUTRBED S <ZD., BRI XD DIERNIF TS D EN SR
FRCENEFEND.

Hodos(2002)D FEERIZ XY, BFEIZIZT— 3 A7 (motion smear) 334 L ., B+ 257 1L —
RZFRBFR LTSN EARIZI I TS (Hodos 1XFZBRIZT AV Fav 7Ry 15 EiRE o),
BR 5544 (2008a, 2009a, 20010a)D ME%5E% - SN FEBRIZL - T, %“%(7“’?37“1/~1\“) ISRE=NAN
FANEDE WG DD BFAN D DGRIER BV EB 2 BT, ZEITiEE ., A () | KA (2
R)EDZZON, TV—RIIHBRNRETHLNDL, TV —F— *ﬁ%f@%ﬂiéé—;f 352

VN BRI THDHEEZBND (X 3- 39 /£) , TAFEL N ThIREED R H N A B (X 3- 40),
3*&(@7V~F‘ﬁ§¥2éﬁf“b@&>m T REALLUTREAEDOHEZ T .ODDOERED =K Eb R

(22BN INZBY T T T s Rneang (RIA) . 7236, BREEE (2000)1%, FEIZHARRBLO
%ﬂm@r%% ZHI %L\%L%Dﬂ\@ eI o) [EEENEHOEF LML TNDZE | TH4
LA DINER O 5 AT REDSE D JEL O MEBCU T R BLE E LSRRI TlenZ e ) E 4R T
WHZ LMD, ENL EEARMNICB W TUIEENLETHD,

X 3-40 ZIZEVREAAE RS CHERSIN-ZERAEH(TL—F1 heEa)




BEICRB L QO R EIZOW TR AT IE T H G Bix 2 REE D ZEenE 2 bhD, 22
TITEA B ERFRS— R AT A 2 By 1k 58 GR35 C DR A f] (B B ) FEFERT) 12DV T
KR T2, I, R 20458 H 25~30 BIZHNT, 223355 1 BTk L CHEML 7= (K3~ 41),
EZEIL, BB EL T — AT AREBEERL (K 3- 42) | 7L —RESETO RS2 et
L. LEDY A4 Y AXDIRED T — V% 140 B, REFFL72 (32 3- 21 HEBHQEFER 9 nd | R E &AY
2kg)

Swe Swer Sue

090 | 1.20 2.63 2.37 237 236 237

R=1420m

3-41 ABRXERAOREERN (2 5#H) OFERAR

= 3-21 HBREEEREM

B8 HeE

FENN ey —IL) BEER (210 mmX297mm) 140 K, 200g./ni
YeEh (FEES RAREIDT—BAYT TV AEE

TFEBH 1 BEEE

3- 42 HBRAEXRERRR (ABKERNEER)

7B COBAIEELIZONTIE, TP E AW ENERICE S TRALENEDLI, &5
ICBRERT B O EEO 3 HICBOW T, BEORAFENERSIN TND, LT, Zhbizon
TR 5,

3-175



ENERIT, SR EEO B TS = 7 T TR EIE ) 36 L O 531 B
EIDFNETEMLT, ¥ =A0 7 LTtk IR ETORRRZ BFEAIICHREL ., T bEf A I
F T ZE TR HEELL TWATEIZ BRI L2E2 0 ), KEBROGEIZIE, TEHEO
[RIHRA TR CE TG RIS B E DO ZEN R BEE CTh D, FRBIEITRSITHZET, K
FROG TR EORIELE FERE AN 5T TODEA L T OGS T, BADITH
EROEDLIOCHL T EEFR T, R EIE, ST oD OBRSCMEEE X AL, KEHD
R ZED B/ NOFEFE &R B C AEBROS AL, MEORERRIC OV T, ED L)t (A,
DX, kL) 7eh, EOREOEEE TERRITHIENAEENORIEZET, RIEBRT
IXERICLOIRE LA B SOz e 3B R E V=, SRR RGO RO —Fl& X 3- 43 12”7,
Ak (session) ZARDILF DI, I 100%UT< D FRBIRAFH TS,

100 ERMGEW
90
20 ks
T0
60
50 - 30 £y E el
40 T leatE 40 20
i i i i i i i i i i d 0/( i i i i i i i i i i i
0 5 10 15 20 25 30 35 40 45 50 55 O 5 10 15 20 25 30 35 40 45 50 55

3-43 FEDFRIERDH (FRIEE 2008a)
ARG LT, ERS (=IEER) [TEOB LI, EIR A 1Z 30 BIFTHEOFIFET 100%I 2L,
B{A B 13 50 B L O SLE T 7=

FERCIE, BB R O RER LY T — 30« A3 7 (motion smear)3EL, 7L —R3 B KL
TWDEEE | ZALEDEL AT 2 M EDFREA T | EfFT DI DR EO[EHRE 2N
WEED, RDHE BN ORI EEZBIRSE 5, BBV OJR O [BIHH FE )38 HF2 BE D7
L&, WEOFHIXBDAAEEI 2D | IEE LB LRI T L7205, ZORER. WO R E
DOHED, —EDOHEDFEEZ LTI 58912705 (L FiEELS), ZOREN, I bAAELE
H O QELITHEEG DR s B o B E BRI M4 £/ F)E L 5) LERABND, 20X
7 B FIEERWT, B—ar s A7 (motion smear) )34 U4 [BIHA 5 B 2 5L 72,



a "I ANERR

Hﬁi)) RESIVTWDEREE T T, KUBRICE > TREO 53 8705, B2, EROGEIE,
HRIIH  BVFINOLEIT, BRITA KOG, TRIRITRD, ERX, 2hbot
%f@%ﬂﬁ%@ﬂma‘é_kéa AIEL7Z( 3- 44), Hiid, B (RELO~ ALY T hTA
Rt 95%) . A (5%) ., Hta(5%) D 3 %V 7= (Michelson contrast = ( (Lmax - Lmin) /
(Lmax + Lmin) ) X 100), Lmax . Lmin XUV N9 FUHHEEE)

=
A

=

[

N

a5 RARI5% AV ARS% a2 kS A R5%

X 3- 44 VRS RIEEREH
BRAaNpt, Fi, BAOYEOBIEORRSZ (X 3- 45), 8K A, fE{E B OfifE s
b, AT ARN D O RSB O E OBIEMLO FRAFIZ AR TEL > TS, flfk A T
T, TR THBERENRDON(F(2,25)=3.43, p=.05), FALHE (Holm-Sidak D J71£) D F.
@%% T O FRTHOWKHETHY, HERFE R0, BEB, FEHOM TITAE TIIAR
ol BIR B Tlid, AR Cldlan-7-(F(2,21)=1.649, p=.219),

{E{xA BB

2ED g ZE0 gm
240 fm
220 g

200 =

el
el

L%

White Elus Elack

HEE®

3-45 EER(CE->THON-AVISAMIT— 3 A7 HARE (RIES 2008a)
BRI B G fh, ML — S 3 AT NI AT D0 B (= NG 00 R B3 BE 0 R (R B A 7 4 i/
)
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7L —FEAER

JRHADF G — L TIDT L —RDIHLD 1 KU, BHDNTIROT—7 (K 5em,
i 5mm) ZBE O 72 S THIE L 72 (X 3- 46)

34T IZ ERRIEIC I GO BB D 2 — U RIBE DB 2773, b 3 PO T, #
A B2 A HIUEQ2,8)=4.296, p=.10), 7L —RZR AT HIEILo THREBMED M B9
HIENPRIBINT,

V

—
— — ]
e

3-46 EAEXRBRTHWW-EE/\F> (B5E4 2008a)

&k A @k B

20
180 |
}'
L | e e o Pt Black s
Mo Pattern Black Red
{&1& C Ety
250 |- -2 |
200 b ol
150 =
[ =
11 | woww s p
0 Sl 1 e e
Mo Pattern Black Red

Mo Patterm Elack Ried

3- 47 EERRICE->THEN=TL—FEBIDE—I 3V AIT7ERLERIE BREEA 2008a)
Bl TR A OB ZAT | Gl — 2 AT AN Bk
(= MBI 0> R 8036k 5 O B (8 B R85 4/ )



BECESVWRBEDOFTATYT DA

X 3- 48 |2, BNERR 205, BEARLOBEIZE— 3 A3 7 (motion smear) 234 U2 Bl
% 200dva/S, JROANTA T Z AL 6 OBEE 240dva/SEL T, AT DIEDD, £ D EH
DFFBYECOWTHA K 2R 7, BEOERIL 31m LU, [FHEETE VA (KE) % 23. 9rpm\
WG A (A7) % 35.5rpm &7z, XIH IRSFIRLO FEHRIT, Hodos(2003)3 Rt & RIAATZ %2
EEL TORL M FE(130dva/ )b E SN 7 [+ I TR CEA LB X HDHZEM || A n‘\% .
T A2 LS CORME(200dva/SIZ LD R FTRE /R 22 ] AT RO AT AT Z A LT 50
TORBME40dva/SHTH LSRR AT HEARZE M TH D, K H ., RENE OTRAZEMITE—Tar A
7 (motion smear){Z&-> TiEHEL T D ZE M (FERAR ATREZE/]) | & N OFREFNZE R]ITEW b
L TCWRWWERTH D (AR ATEEZE M) » BANE OREFAZERITEI LN AT TWDATREMEDBH D

ZEMCTHDH, NERRHIZHAT T DICHE- T, AT O REDREZAL —RIFHIL, 7L—R %
S 0D FEE ASAE SRR N2 | B KR HL D S i 4y %%%éb (BHE I3 24 70)
BRI 2 12 rﬁrbmﬁﬁjw“é [ i 73 BT TNDHZER A
FERFHNZ RS L NG EITIRL 2%, TV —R :#ﬁé%ﬁ@a‘éz ffﬁm_fﬁ%f; CIDPER T HIEN
REND,

O—42—E&: 31m

Rotor Velocity 23.9 rpm Rotor Velocity 35.5 rpm
0 5 10 15 20 25 30 0 5 10 15 20 25 30
LJ LJ LJ ‘l LJ LJ LJ ) 1 } 1 } ‘l L] L]
op ¥ Safe Area = ope ¥ SafeArea <

[
o

[N
(SRS

B
a o o

Distance From Hub-Center (m)

~
[l [l [l [l [l [l [l

o 5 10 15 20 25 30 TR T
Distance From Blade (m) Distance From Blade (m)

RE@ELORE—F(1RLE-VOBBHREFTAE))
No Pattern: 200dva/S  Black Stripe: 240dva/S
KMERRAAERL{E(Hodos, 2003) : 130dva/S

B 3- 48 AT HENOAT-REDRBIEICET HEXR

FNEH Rotor Velocity : JAVEE [R5 | Safe Area: fzi ik A HEZZS] . Distance From Hub—Center: B HLH (27 5

OHERRERE, ROHFNCHE B 325&, ERRIE. HodosO0) N R E RIAA T 2MEL CORLIZ M EE

(130dva/S)A bR SN 7= R P RE7e 22 M . mARITE 72 L CORME(200dva/ ) DHELE SN - R W REZe 22 [H
AT BADANTA T 2 A UT-BIE(240dva/ ) DR S/ R Al AE/2 22 ChH D, BEADANI AT HIRST

T HZ LIV TREZR ZE I IER T AT L DD,



ERARICETDEEOREBEDLE

R 19 4E 9 A~ Ak 21 4 8 AT T, BAICED OO M EERGET D720, 7€
FLRILO LA T o7, FHA M, a2 e U7 mUH 1 R 2 S xR 1 o b
Bt 4 MR E U7z, SRR 19 4 9 H OFFR BRI D IR 20 4F 8 A £ CAIER AWM. R4 8 A KIZ
JEH 1 BA AL, £ DO%FEE 9 DB L 21 4F)8 A £ TR AMM LUz, & AFIEIR.
3-4-2 CHLHA L7 Z2 MIREERFAA 2 IV SRS HBL U 7= A 1 o Uz, ARSI A 11E]
HifE 2 IR OFELL, FHUSIZEWT 30 0 OB EE MR T T2,

JRVEEL 500 C OB A A | TR AT HLRUA - FE TR AE I [ CR2 i) - BRI G e %) ITK 3L CL &
FHRIZOWT 3- 49, B FEBIEETH 7T DV TK 3- 50 12”7,

p AN *THREE(1)
o _] o _|
139 ) « \
| —
% Q ] | {ﬁ}n L‘H) ] :
ﬁ I ﬁ ® E -
& 2- N - :
WH}"\‘ EES ] ]
H - T H ®
n - \ 0 - g
\\ | a ™S . I~
o - 1 o _— -
[ [ [ [
¥ & ERik ¥ e ERik
*HREEQ2) pogiichiul =t
S Q
2 8 - B — — 1
Mé {g&(. | |
e — e
ﬁ S H : ﬁ S 'N .
n — n — L ;
\ N [
o — \—_ o -
[ [ [ [
¥ e PR ¥ e PR
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Figure 4. Awustic and visual data f ive time periods onthe five nights of the light
study. Paints connected by lines indi ate the avian calling rate per minute in eachtime period.
The numbers within the graphsindicte the maimum number of individual birds visually de-
tected ina 5+ minute period of observation within nonflaching light periods (see Methods).
{A) 1500W halogen light with red or green filter. All periods were 10 minutes in duration. (B)
1500W halogen light with red or blue fiter. Lights-on periods ranged from 10-15 minutes;
lights-off periods ranged from 4-5 minutes. {) Flashing and nonflashing periods of 1500W
halogenlight. All periods were 10 minutes in duration. [0} 1500W hal ogenlight or one or more
red aviation obstruction beacon lights. Lights-on periods ranged from 15-3 5 minutes. Lights-
off periods ranged from 5-12 minutes. 1-864is the 1260W redin@ndesent aviation obstruc-
tion beawn flashing 34 times per minute. L-810 & the 116W nanflashing red aviation ob-
struction beacon. (E} 1500W halogenwith red, blue, or no wlor filter. The first dark period was
44 minutes. The first red period was 19 minutes. All other periods were between 10-13 min-
utesin duration. All the light and dark periods during the alternating white sequence were 10
minutesin duration.
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BT SNDDIE, (GMh1) BTRSEIEL TODI L, (5:h2) Z DRI THED B3
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NTWA (1K 3-52),

IR FTREME R (cd/m2)
011 =
0.10 |
0.09 |
0.08 =
0.07 |
0.06 =
0.05 |
0.04 |

003 =
002 =

-

D= g

001 =

0.00 '] [ '] [ '] [ '] ']
000 0.1 0,02 0.03  0.04 005 006 007 0.08

Luminance of OFF-Window {cd!mz}
FEEMOREcd/m2)

X 3- 52 RHANXDIEEDEICELD (HEE) Y/ ILEIR) DOREB D RRIE (i)
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FERICOWTIL, 3-8-2 SEBGREE SRSV,

PRBBRERIC LD 1L, fnfinL — X oA & T R A O FREFRII A G dk - f T
LC, [ TEN A MR8 35, Desholm & Kahlert (2005)I%, ¥ LV R 77— AR AT DL
JEEED - 50mEANITIR AT DRERD — D% EFKL, TNOHEHNT S bW - HEEE e
oo BARAGIZIE, L — 21 Ko TRIADRAIIS 7 — 2 2L (K 3- 54) | GIS 7 —HIT%
T HZLIZ LS THE R L RO TBY, BEICTA N7 77— A ADHERIT 4.5%, JAH D 50m
LINIZADHERIT 12.3% CTHDHI=0, 225 1E 0.6% (=0.045X0.123) LRHHEINIZ, T72bb
99.4% (=1-—0.006) 23[EHEL 7= SHELL ST,
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3-54 FED4 RT7—LIZHEITBEEEH] (Desholm & Kahlert 2005)

FEM BRI ORAM AL D56 BRI W TRHE LB RIREE L BTN TO S
FEARAAE R A i 228, IR TR A HEE 45, —BIEL T, BREEE (2009b) RS DI
K& 3- 55 1R d, TAUIWTEEEREE (ZEX) SifgiBREE CH X)) THRI\BL TV or 4 R 77 —hk
B9 Lo IR ol © AR AL 2 SRR L . TRPHEBI A G L | ¥ SRR DO BRERER - IR FH
$M)F§(50m7‘%/:) THEERL 7, A R, L (R AR LY ) M (R ERIE) | H(Zh
LUENICK S L e, B, OFNEY 42 R 77— AN, X EN o IS O R R TH D,
U?)%ﬂﬂfﬁ CRITHARBIEEE L & M) SIS 5@ (G L && M) IOV T,
Heg e A D BT TR FERR S LI LT, VA R 77— LN TR 23/ h&<7e
DM, RSN TeZEN D [FR TEI A L > TWDb D EHELRE S, 72720 VAV R 77— 4
W Toh > THIEERTITIIIE I EHERAL T UK @8 mE H) ITEETRET
2.
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3-55 [EE{TENDEEMTEHI(BIEHE 2009b)

ER W EICBITAKE (EERD BLOHE X VRIS T A5EHE (5 EE ) OFRFRAERE , fRAT o G208 25+ E
BERINZ Ay S 2 RN B2 578D | Ay 2 B T- DO SEETRIAIII L LT, B IEEET 100m A BB 72, 7ed5, T
SRR BN 1T, Feolr bR E (R BR ) ~ DL BB (e REEHE) L L7728 2 TR TaRL7zizxtL | o
RHSINE T —FI D7D 1 iR CTHD,
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3-8-2 HEHAE 0 eeees E-RE- @i Re B

SHREFEOFTRISIAERMDSNCEN S, ﬁiﬁﬁ?ﬁﬁ%—mﬁﬁ%ﬁ\ SEREEZ=RMET D
UEN DD (& 3-28 D | FEBAEDIR). HROEREILEL., FEEEDRLIZITTEL,
HROBHEABICRMINDCETHRI AV ZEF UICANRESEOREDHRFT TS
2.

BR. 13-1 BEXASFICLDETEISER) 0 [3-2 BRI NTE2ER/SMIE] (TR
Tl3 FEHFEDBRICEDE. BRBOEEFEECITOCENEIND.

HEERMEFRRERBREMAEDENE. BEERIDEZR RDFHHETREESD,

AR L7230 | BRITR A & Tokk 2 70 N T 229575 (Erickson et al 2001) | [Fl#£9%
H (T —MICEo THIEbLS NS (N —RANTA ) X, A1 E IR EE 72 F RN - TX
o NFEAE DT FEEATIE, )\F"ﬁ@%ﬁzﬂﬁﬁ DB SL- B RBREE IS SN DT | 22
ToBEBEAS N BRI D ATREME IR, JEBEAN Y R0 X XX LD BB IR RSN S Al
REMED A< (?%T?ﬁODE%‘@ EARDEAFIZHE FLIG AT RE T HIELNEETH S (3 L
RO EENE) , SHITWTE O -<OvE AR BT I B HAYER %wam X FERZIT M T o
BT T 22E0B 25005 (T HFH R0 A i P o B 2 E)
ek, KETIXR A EFETE DR AL T AOBIC, Mgk F0 &AL, AR R
HEVOFEN R Th o7, LLRRD %*EHHEJME S IR B LN AR Y 7 IZ L5
A CIIRELLENELRDIENBREEIN TS (T2 2 1E, Smallwood & Thelander 2004 {Z
FHIUT, AT F U R RE YT IZI DR ARIIT A/ AY 18~26% ., A XU 24~41%ThHY, K
WELRP WD | IS SERRA B M T2 HERL T0D),
EV\T(“ T BREE LB X — T HE L) R E ik & B ARBR BRI BT 578
BIDESEEF KL BT AAREER = 2000128\ T, B R A2 EES
<?§E@Tﬁ%“ﬁ75>ﬂ‘§ﬂf@/ V5 (3 3-27), LInLAeDsh, fHE FEITFER Lo TUILDER DD
LENTHY, T TIIHEES N OIFEER R A FiEa K 3- 28 1T T 7228z, 236, 22T
RUTZDITHFEHEFITHY | BARAI 22 E i T IEXHFMREICE A RO L2 ELTRET DO EE
LUy,
&3-21 BREBICLLIBEERSZROBERR

B8 IE®
Ex 0.284 Bf&/ MW/
EXFtt 0112 Bf&/ MW/

HVEER 0.005 @&/ MW/

R EFHEERTS - HARNFEEHS (2007)DO—ER4HkFE, 2006 4F 3 A FTIOEIEZBIAAL TWOAESF
T 558 F& (T2IMW) | Y EN TEIET O BEORLE 67% &R HE LT, A HiEIT. B 1 BoEYeT
ZBY T INBARET SR OB 3 R E T, FEAM CRERENDD, MEIL. 1 [/ HoHME, 8% 3 AT
WHRTHEREL ., TR RSN 5E8E% 10 (1 » A=30 A/3 )L T\,
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& 3- 28 HESNDHEBAERTE(E)

B8 HeE
(R4 755 - =3 | RIE 1 F/E,
2 FENREE RAIE UTHESRDERE, REHKE, [KBRAKIESENDDHEIEZNSEST,
3BB[R OEDDREICDOE, 1OUE/BETD, TEETHNIE 2D/,
41 BEHITDDREFE FE¥EE, WENSTL—RARE (8B FTEIDAA,
S5A&RY 1 ZRIDEED BERHEMETDICHIED, AU+ XEBZRICEHEICDID
IFZREHE  CIBODBRE BEOFEY 1 XRICERERREZTD(E 4 ESBERR. LI Kitano
REfFE (2009). N—= R S5 DRELEREIEFORBR. Smallwood (2008)F2=H
N3,
T HEDFERR BHEOHEY+ ZRIICHEREREZTD (B 4 E3BERR . LI Kitano
(2009)0/N— R =5+ DRHIEREIEF DORBREZAL D,
S.EEMADEER BHICHEREFM L, BEUREHNEHEZLEET D,
O HEE &R [REICRITDHEEEZE

HIRE (1 8) OEEERAI, UTOBRERNZRNTHEET D.

(1 FREDOFRBENEB SN TNDCEDRIRTHD)
BEOEYA & 1 Y1 TICRDITD (Bl =A%, PR, A, FEHBEHED
55, BATEIIHEEREEX A &R, BHBEHEOBLEZ | ¥ TICKD
I =R, BR. i),

BEYAT | TRESNIZAY 1 X ORERHHA B/ 5 &2 ZRHI]1TKRI,
BEYA T ICRITDHT A Xi DEREE, ERE[ITHENT,
w1 i OEREE, BEREI]THS5DT,

DRRRICKDFMIEIFE
RBRWIEZT O IERBE ) (EROINTERT
FiRBE=RRHA R/ RRRINE])+ ERBIKER]/ERER(KER]
+REYONMi]/FERELK M)
Fi(opft]= ERH (R / FERE[D, &)+ ERY(DBER])/ RRE([PER]
+RFHPMit]/FERE[D, M)
F U= BRHUNRI)/FERED &)+ RRYUUNER]/RREINER]
+REHUNM]/FREDN ]

QREEFRICIDIMIE

HIESEREE(F ) ZiA T+ ZBICREEFERTHIET D)
FoURE=F, CRE]/ Rig& TR (AR
FolepB]=F, (2] /RigEFR[PE]
FoUNE=F, UNEY]/RiE&FRUE]

QBEXICKDMIE
Fo DA ZFERAIEER A THRL. HEEERHA(F)ESD
Fs(B/F) = F20KE]+ F2[pE]+ F2UNEY) /BER A

@MW BIZDFBHIZ D DEZRE
1MW B2 D OHEEFEZRE (BIF/MW/E, TNz FJ) IS REDERBEATIRI,
F, (BI&/MW/E) =F5 (&/5F) /EB LD MW)

[(S1ERER DIEREEZeE
MRETDIRMEEDLES, ARY A XEBRENRID, CORHEES
1 7BICHERRICLDHIEET), BFHEZRBREX CHIETD.

AN AR TFERIZLEEEZOND, KT 2@ C T, B2 2k (k) 9
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BHI28 | R EDOZEHID HOFE TIIE RO AR THZLIENETHD, Lo -> T, KKl
EMOEHERAEIINELE Z DD, 12720 HEFERIIMRER THY A HEEND &L Fid
T O KRB ARELERE T, VERAEZL THIENES T2 RINRWATRENMED
BH%,

FAS GV T, JRAIE L THiRR DR R E LT D, 7238, VA R 77— AIHIZE R ELT (FRB)
27— 5 (A B 20 — M5 325813, ZNO~OEELE 2 bNHZeNnh | gii
HRETRETHD,

PRI, 1 RORHEIZOE 1 LR/ A LT 5, FERITRAERMRN 2o, Y104
XFITHHRSIN TIHRLEL2D, 7285, W74 NV=T MATARTA 1% 2 [B]/ A ZHELEL T,

JEEE 1 70 OFHE LT, # ES T L — R (TH 5 S ToMNET 5 (K 3- 56),
22U SN MO E OFEE OREFE E TH T LODDONIEIE LD o TR, - flf
ZEZ Lo THRIERE T B OWTRBBETRA AT, Y BEN -G TR T52E8 B 26N
Do

(m)

A(m)

3-56 SERLEAEDEEFH
Hi E23 57 L —RAESR ECO RS A A A f(m) 5 GE#RSHD)

72| PRt b E R OB T E A e S TR ETZRY RS D[RR AR C L D 1
DRI ARG IR OBREHERF D RO BND T 0D, TG LA E 2 RER OB OHEEIEE
EATHOZENEEL, HEEIEZIL, 3 RSN A IR R A XN X5y L, 3 7 R (detection
rate ), F& A7 (remains rate), B A #(search area) D/ NTAXFEZ LT IET 2L HDH, R°Tp
EAF TG RASHETE DN TE Do T B 13, 5 A/ MW/ 4/ D IO RAHEH AR T 5
728 UTC, FEREE T B X CE DI TRTDHIENMEEND (3R 3-29),

* 3-29 REPAEHROITBH
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158 Epuill
RREUHCE DI @EETORNES F RO = (BIF/ MW/ F)

HERRM (ERERODHEIELULCES R =B/ MW/ F
HEEZRM (RRE, BAR BEEINTHLERD HEEZRM (BiS/ MW/ F

Y AZXRIDEA T 53T 1L FERIEHEE TDICH T, IKE%E B ZEEOX A3 TH2E
Thd, LB (Kitano 2009)i%, & 3- 30 IR T LBV SHARRITISU TR, R /O 3E
IZX LTz, —FH N —=RANGAVPIER FEZFEEBICB W T, FUANOEDOHLEL, £
NEORENEDZ TR | NSNS DE TN LT,

F 3- 30 ARHY A XBIME R (Kitano 2009 LV {ERL)

o= REGOVAN

RESH ZAy02y, SR, RE. AAETONEX
PEUSHE NAIN NYTEASR AIVAE, FI/NH
INEUSHE A DYNX, RZ Y0 PAI LD RY

SEREDFRATRIT . BFEDORY AR L > THRARD, BEARAREEL TE, KE T Tk~
TRAEBLTY S Bt A HFE L 7=(Morrison 2002)DFaFHMDIED> . Smallwood (2008) 24385, [EWN
Tl ARHEE & AT ILIZ SR R Bk (Kitano 2009)), BRBE4 (2008a, 2009a)l2331F DAL
THRFEBRIZLOHEEME D B D,

AL#f (Kitano 2009)id, BFAE FASERLA FIV N CHEBREAT o7, BRI (2008a, 2009b)i%, K&
(=URN, U7 eF3aB JONAXR) & W CRERH R R 2 FE i L 72,

ZNHZOOERFERELM 3- 57 1TRT, BSIERICLEA_RFEFLROERITIRNET HEEH
HHY (Smallwood 2007 1372) | [FIFROBAAVRIREND, —fikime L TO AT, FHEEZ VA
UL, (H R LD ST~ FE R ARSIV TND T E0 0 ) HE E i 2250 Tl RS s
s oLEbD, 72720 MEOSLHIBREEIZ > THEE ORH R b2 LN FHESNDD
B, ARITENENOFEFE M I CHRAROMELFEM T HIENEELN, 2oL HANT
B SR ME T D LT LW 20D FEETEMEI D2/ 2VEGG ThoTh | HEEHE %S
FITE AN K S D SIS E T2,

FRAF RO FRIIEC OV THAGF TENNZEEEL T, Smallwood (2008), H AEF D=
(2010). California Energy Commission & California Department of Fish and Game (2007)72E 73%
B,
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ABRFR(KRESE)

120

® =Ky
—O—- KEHS
— R/ (=THY)

HEE(%)

y = -16.369Ln(x) + 86.402

20 r R? = 0.9396
0
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B
b)EFR(PE 55E)
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B

3-57 BEEETFRAV-RERMEE
1, [ FLIEAEEF (Kitano 2009)D[EFHASIFHN - FHEE CTHY . B ALITEREE (2008a,20092) DBLHIE T2
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RERE

AT OEYFERUT/ N PRI LK SEPERA R EL T D, x HmL7zEED | FRFE
(R Ch D, SEFRA H B OMIRAE S d BETHUL, d BRGRLIZEEO REBERIERTE
RDIF, HFFRUCEST L B~d BETD y Oz dCHRUIERETHY, LN O TRED,

Ry =(2 7Y/ d (Tz7Z0, s 130 IVRUSHR . MO AL SHE, L I3 S4H)

Smallwood (2007)i%, 7 /L2 E L MTIIT DIERLERAE RENG | DR A X D BAEFRAT
FBRAER L (F 3- 31), FFRITE, NS, K E GEIE &) B OMEEHESEIC
DUVNVTO H B AFR M TR, A 1R (BELRTOIEREE AN D 30 H ORIE) O
Thiux, KIS (large raptor) DFRAFERIL 93(%) (=0.93) LFEAHULD,

% 3- 31 Smallwood (2007)I2 &2 BN RERER

% of carcasses remaining

Time since
last search (d)  Small nonraptor birds  Large nonraptor birds ~ Small raptors ~ Large raptors  Chickens and game hens  Rock doves

1 82 a7 93 103 85 97

2 77 83 91 102 75 9%
3 73 81 85 101 67 96
4 70 78 81 100 60 95

5 67 77 76 100 54 95
6 64 75 73 99 49 94

7 61 73 70 99 45 94

8 59 72 67 98 41 93

9 57 71 64 98 37 93
10 55 69 61 97 33 92
11 54 68 59 97 30 92
12 52 67 57 97 28 91
13 51 6 55 96 26 91
14 49 66 53 96 24 90
15 48 65 51 96 22 90
16 47 64 50 96 21 89
17 45 63 48 95 20 89
18 44 62 46 95 19 89
19 43 62 45 95 18 a8
20 42 61 4 95 17 88
2 41 60 42 95 16 87
22 40 60 41 94 15 87
23 39 59 40 94 14 86
24 38 59 38 94 14 86
25 38 58 37 94 13 85
26 37 58 36 94 13 85
27 36 57 35 93 12 84
28 35 57 34 93 12 84
29 34 56 33 Ju 11 83
30 34 36 32 %30, 11 83
31 33 55 31 %93 ,' 11 82
32 32 55 30 e 10 82
33 32 54 29 93 10 81
34 31 54 28 92 10 81
35 30 54 27 92 10 80
36 30 53 27 92 9 80
37 29 53 26 92 9 79
38 29 52 25 92 9 79
39 28 52 25 92 9 78

F7-. w8 3- 57 OEFRIY BEERGFREFELI-bDEFK 3- 32 [TRT,
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x3-32 BAEBELFE ZRVEERM O/ ON-RERER

KRERB(ZD ) REGS PRRB(DZS) PEBS BIRE(ZZX - £30) RS

1 844 104.6 232 103.1 424 889

2 787 1039 217 990 372 834

3 746 1032 207 958 334 789

4 714 1026 199 930 304 751

5 687 1019 193 9206 280 718

6 665 1013 188 885 259 690

7 645 1006 184 866 24.0 66.4

8 627 1000 180 849 224 64.0

9 61.1 293 177 834 210 619
10 597 087 174 819 196 599
11 584 08 1 174 806 184 58.1
12 57.1 975 169 793 17.3 56.4
13 56.0 968 166 782 16.2 548
14 549 962 164 771 1563 533
15 540 956 16.2 760 143 518
16 530 950 16.1 750 135 505
17 52.1 944 159 74.1 127 492
18 513 0938 157 732 120 480
19 505 933 156 723 114 468
20 498 927 154 715 108 457
21 490 921 153 707 103 446
22 483 915 152 700 098 436
23 477 910 15.1 69.3 94 426
24 470 204 150 686 920 416
25 464 899 148 679 86 407
26 458 893 14.7 672 83 398
27 453 888 146 666 80 389
28 447 882 145 660 77 381
29 442 877 145 654 74 37.3
30 437 872 14.4 64.8 72 365
31 432 866 14.3 64.3 70 357
32 427 86.1 14.2 637 67 350
33 422 856 14.1 632 65 34.3
34 418 85.1 14.0 627 63 336
35 413 846 14.0 622 62 329
36 409 84.1 139 617 60 322
37 405 836 138 612 58 316
38 400 83.1 138 60.8 57 309
39 396 826 137 603 55 303
40 393 82.1 136 599 54 2907
41 389 816 136 59.4 53 29.1
42 385 81.1 135 590 5.1 285
43 38.1 806 134 586 50 280
44 378 802 134 582 49 274
45 374 797 133 578 48 2638
46 37.1 792 133 574 47 263
47 368 788 132 570 46 258
48 364 783 132 56.7 45 253
49 36.1 778 13.1 563 44 248
50 358 774 131 559 43 24.3

* JLBF(Kitano 2009)DENFE. “EREA (2008a, 2009a)7)>HEHA - IR E S BRERGERAFE LT,
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FEREDFE AT, MR 1 D S (M, B ROR, AR5 SO DR A R K> TR D,
ZZ T, AEEF(Kitano 200912 kD SERETE WLAERIZBI T 2 EERRE KA % 3- 33 1RT, BRI
WCERMSNZHO T, B (BRI, FRE722 L) LSO A X (KA, Hl /) o 6 58D
FEBRITONI,

3 3- 33 BEFEIER D F R #F(Kitano 2009 10 5| )

W& (pasture) INELEHE(N=T75) hEREE(N=27) RES$E(N=20)
HE (harvested) 0.68 1.00 1.00
RB7% Ulunharvested) 041 065 1.00

AR R EIT, FRNCHEZEAER L B AT Redi P 2 A& Chrd 2 TRk bns, filk
L7 B0 AL, T# E2D7 L —RAEnmE (TH L) ETORIZ BRI ELTWD, Ll
M6, B F BRI 2 RIS L TRY, N T R TERAE TELLERL20, TS
X, B, W KD G- T WERICHRE DS AR AR A 5D L, **%fyv;“fv%;b
AU, REEORRE D DLW b 65, FRTTHEICE ST, B rTRE @i 2 E D TR L,

ZNZIE =50 BB, H—I2, GETY) FATAIREREFHZHHNU O ED A DI HE(L
MEND, AT, BEFRLOHOHIEREESONDZ L, IZ, 28 100mOFH4A [ ffE 31,400m
2(=100x100x3.14) L, 7 ATAE/2 &0 2Y 3,000m? FLE THDG A, AR 0.096(=3,000/31,4
00), #l IEFREI TS R D%k 10.5(=1/0.095) THD,

7RE . BRI\ LB ZE LT S A I NI B 70 e B COF T 2 L13RB720, AL EF(Kitan
0 2009)IF, ZNAEMIT B DI M % 40 OXENZ/HEIL, KX EICRBIT DB REE TR
ZHC . Lo OZ MR AR E LT, T720b:

JEEF (Kitano 2009)0 B H (DM IEF A EEA AR = X OO R, X B T,

T, AR =R g ST 2 X DS AR | P T R = B L H T 2 X D A IR SE R
/AR HIZ BT DA E A=A R #2351 5 X D SEREH/ 42 B2 31T 2 (X ) g D B A
3R/ T oy (RIS D X O SEREEL/ AR B3 5 X DS ), Thd,

HaAEOTNE (F) LL T, BREEE (2008a,2009a,20010a) THW A 24X 3- 58 (TR
LEHIT, AR R UG A O FIEZ R T, FIEEIIX, [EESEE =— L AR% TR
MR TRIRAT ) B LB EN TODBN, BA TN WD BEYIE) 27 N ASNAE AT, BE
PREAZEEOHONITHERR T HZENEELYY,

72 FEE R DO A HEE T 507 B OV TE, 2B EEQOICET WV — A% R
L7z,
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| AEEHRH F £0 H B
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HEEKZ
i I [ I8 (5ee [ 138k (—#% [ |Seax(akEl | MEEH [ 47 [ 20k

EiFECYDRYE

FESLRE DO EE
(AmLLT)

@ REME [ | BELGVER CEITSEEDENER CEIESE QELE
RM(EEAER. TRI7ILLE) FELLEOEVEM (EESEEDFLE K
bR HOENERE H DIEWNE S BIAR
EFECYDIIE HOBVWEREM :%QEL\"’E‘EH#

- /a0

& &

3- 58 FEELAEZE ()
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(SRR L 55D FIR]

TeRBNLE  SERR S ERR 2L I F RGP S 2 5E AT 5,

PR R 7R BRI ENRHIUETEA T D,

BEMRE  BEEE GEFARRRLP OV A XD B TEX AL TERELBIZELIA
te) | i (R I E DN EZ T LIAL) | RIEDRHLGEITPIZILT b D (5|
KOMM)

MRS NI FEREI T T R TR, RE T 5 (27120, BAV 7NV PO EYEY AT 13
BESNDL AT, GEIRZICEEDHONIC BRI T 228N EELV, ),
BARDENN : FERIMERR T~V L EB IR E =— 2V ERIZ BT 2, BINRFIZIE, F
WEMDZE,

= VRO N AE =— LT — TR TEOLGEHILI=0Ob | SEEMER T~V (4 H) &
WD RZDEZAIZALA TS, vV v/ T =— T — T R 5 H AT D,
JEEL-BEDOHMLU WSRO A [ Aay 7S T HET LG5 1375,

(SERZDIEHR A 75 5 U ARE]

L EEEBEABRRICEODEEREZHET S

l

b. HLE (BEORFRICEDICERNFTLOHFLEDEYE) LHBALLEGE., FOMICERERES
~NERT D, ENLUNDFLEWL Y X MEEREH)ICOWTIE, BEHREETI. TN
LANOFEDLEICONTIE, BEREZT .

l

c. BBE (ERFICHRAELLGVE) LHHALEBSEEFLS (B8R 35,
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3-8-3 IR RV ] s EE-EE BB [EE

FERZBEBR CRIRARRN S, &R XDEH(Risk Index) Z2RHDZEICL DT,
FRUOTNBZEIRBETDCENTED.

#1222 27 F5%5(Risk Index)
Az A7 fa50 %, AT > TS (H AFER OREHLEL T Smallwood 2008 7287 . ZOEE I
HEE B2 R LB L, R R (728 2 X HERAE B 58) (S B35,

JHE A DY AZFa4 (Risk Index) = &% A O LR, BHE A OFHE
ZIT. B AT R= B A OFERBIOHEEE LS ERE S MW) ... 2 (a)
BXE AR == B A OB W/ A

Smallwood (2008)1%, JE\HEL D[] %6 HE D AR B -1 58 5 B (kWh) 23007, EAS H )
(MW) DIEHOIZ VAT 2R L TUNVA,

S A BT R =B A OFROHEEE 8 P EE (kWh) ... (b)
SHEAFHR=REA OMBIEE KT

Wiz ORAE T 58, R@ITITFREN RSN NS, [F—OERKH ), [F—OHEEE 250
BoNTZ OO EE IR L& DL SO R F IR N T 7 NV ETRAERE L, $50&20
JEVHL AR [ 2l U CIE RSB T Th L RIS KU R — D22 AV HA R 2L &72D,
EZEHEHIL, Rl TS 7 L —RIZ BN EZE T HH G L ERIND, R(b)NLVFERITAIL T
WHEBONDD, SHICKREZET DHEFRMA =R TIIR<BEEE VD UENHHTZAD,

fEMTERIE LT, BRET4 (2008a, 2009a, 20010a) THHALTZ4Y A OFHA AV, UAZ$R
BT ()Z N2 LZAh | IR AZED R RIEL, IV HE 45.6 (Jiak N) Th-olz, ZAUIXL T
B/NTIATZED 0.07 (Jigk N) THY, BIE 13THBE T BREEE R (R VAV DI
45.59-+0.07=652.7) HIEFZEL LTV CTHHZ LD RIB I LTz, LRSI B IT EICKH
(CERERTEEhZ L, V7 VD EICKRNCIED S Wb IV TS, RIS 1L, BRI O RIS
Tedh, EICEMITIEE) 2RO 22 A7 HEEIT . il KFHI S TW D rTREMEL B 2 bind,
DIZDINH LY T I RN, %*’E@BU@@WJZNEQS&%E‘% 3- 34 LM 3- 59 IR,

FTo, ERIAVIEE D LD %D T | O M, THBDIE LS TODFENRHY | IV E,
XU, M JRY ATTET D 4 FEITH BT E 2L LTV VD AR,

72k FEEDVR LS T= Fﬁ%%@?é’]ﬁi&ﬁ/&ﬁfxb DRI Fe A 73 56 G 2 5 FE Jf [ X
DL T 2ODEHYE T H72OIIE, FFHET AV EH O TRT o b~y T a2 ERRT
HIEWH R ThHDH, ZOVEZETFIAEI iiéﬂ(%) IZRLTWD,

Y BEELLTART Y OEAELINA T2 CE FIRLRPA S Hd% A EBUT 4240,
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& 3- 34 EAREBMHERA - HEERDER) AVERRFIIERHIRE)

B4 a HE EEZH/ MW/ yr b RFNSEE /ha/hr BRI RVIEH (/D) HYAbE DR
*o 0.091 0.011 8.57 c 1228
TF7/RY 0.144 0.021 6.95 B 99.5
X35 % 0.666 0.101 6.57 A 94.0
FIayH R 0517 0.110 468 B 67.0
=AU 0.578 0.141 411 o] 58.8
AXIT 0.038 0.009 4.02 E 57.5
o 0.224 0.145 1.54 A 22.1
=]\ 0.796 0.595 1.34 o] 19.1
JR) 0.048 0.058 0.83 c 118
(N 0.299 0.458 0.65 A 9.3
it S 0.038 0.061 0.63 c 9.0
/R 0.110 0.345 0.32 B 46
kE 0.199 0.625 0.32 B 46
NOTEASR 0.309 1.789 0.17 B 25
ho5eD 0.152 1.384 0.11 D 1.6
HhI5ED 0.494 7.068 0.07 A 1.0

*URZ AT, fe/IME (BT 587 :0.07) AL L THEIH L,
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3- 59 EEYRAVIER(SLEER . RO REMRRA)

BEEESE. DXD . D5 TI/RY DX I35 F  HF 307 0RD . DENY 6)4XT DFT 8)ETRY, 9)/RY, 10)
FEADDIRA A/ RY ANNE DN TSR AHTFET 16)HTFET THD,
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3-9 ZTDMDEENEELIVEIE

3-9-1 BEF@oE)H)®|E e FrE-AE-fA- 52 5%

(BFHE (ODEUH ]

SPIRNSOEEID ., XEFA. BESMDBERIVRMHREEREL. FVITE
DEOEROEDRE. BERNRCS (305, REEMNEFE I DUEMZERITTTD
HENDD, BR. BVIDEVHADOEBRERMOEDRERL. RSOSNAFET DTN
DRESNTIBEE. FPIRDBEZZITDDOREETED. UEICMHUTREBEZED
CENEIND,

REELV YR T =47 v ZICRESI TODIEIRO B ZNDHLMFLIE 73 fl (HRiZ 1) DD
b5, 33 M7V THD (3 3- 35),

728, AV EVHOPFEFIEIT OV TIRITANL2006), B FEFHEI a7 TV
UV TCl, California Energy Commission & California Department of Fish and Game (2007), Kunz et
al  (2007). Rodrigues et al (2008). BWEC (The Bats and Wind Energy Cooperative). Bat
Conservation Trust (2008)%5 2385,
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& 3-35 RIBELYRT—RTvIICEHGIN-OOEYE

(i€ RDB 7> HEmE

FXFUAAaTEY s (EX) 20t Fd AR IF R g2

AHYUTT T TarEY ek (EX) 201t FL AR T FEER Y2

ZANTAAarEY Mgt IA%E (CR) VA AavEYO1HifE

TFT G AaEy st IA%E (CR) se v A=Y (Pteropus dasymallus) O i ff

AAYPUTHAaTEY HapfaiR 1A (CR)

IvaaxsvIavEl gt 1A% (CR) MR T AT Uaxs v FayE) (R p. pumilus) O'F i B EEEEAR

Yo VRA S A EY HadRsa i 1A%E (CR)

FVAaxsHTayE) Hepd fEARL 1BYXE (EN) a7 7avE) (Rhinolophus cornutus) D75 5 f O if

AR DS H Tl R 1B (EN) ?EP%%.%\ FEER I KK 2/ N DX 777 Fa =) O
(Rhinolophus /&) Th2%

Yrv~axsiivsavey et 1B (EN) FHEBIAERT 2N DX 2772y O (Rhinolophus &) TéH2d

P - ?%%@ﬁﬁ)B%ﬂ%ﬂ%’;d\’jﬁﬂ):\‘fﬁﬁ“/ﬁzﬁ‘w0){'43&5 (Rhinolophus &) Té

BT FATEY Hapse i IBJE (EN) B ARSI DHE— D7 Tay RO

JAVGA R 2y EY Hapd faR IBXE (EN) AAesavEY (Myotis mystacinus) DT 27 Tiff

= RA e TR Hapse i IBJE (EN) feAFRA S 7w Y (Myotis ikonnikovi) DAL B & 1LIRIZ o34 32 HFE

yakiesavyEy g AR 1BJE (EN)

BT T TAyEY Hapse i IBJE (EN)

revayEy g AR IBJE (EN) AINFED I3 A 2 E AR

Yarfayat FHavEy Hapse i IBJE (EN)

VarXaysrsavEy g AR 1BJE (EN)

FeFkayEy st 1B (EN)

VRt avEy A 11 (VU) foieA7RA s arE ) (Myotis ikonnikovi) O & B i 2 A4 B3 2 il

Rk /L rayEy apa R 11 E (VU) /v rayEY (Myotis nattereri) DT 27 Hifl

a¥vayEy HapE iR 11 E (VU)

TrrayEy Hapsfa i 11 (VU)

TVRARTavEY HERERSE L (NT) eARA S = EY (Myotis ikonnikowi) O HEES i fl

Y~avEy YRS (NT)

FEARASavEy A2 (DD) eARA S = EY (Myotis ikonnikovi) Dl

yaFr AT T TaEY A2 (DD) 477 ZavEY (Pipistrellus savi) OREHP S 7 3 L 0L A A< E TR

aAyIAFAT T TayE) A2 (DD) A AT 7 ZayE) (Pipistrellus savii) O I 5 35 & O 5 2

EALFaTEY i 2 (DD)

IF R T AT TH#A 2 (DD) ABEARD IR BNBHONDD I ThS

A AL avEY A2 (DD) IR TR A (1 235D TR (N TIEH2F B D0 72)

FFTayEy HSAE AT (LP) RN H5 KO [E 0> Hi s 8 AR

BREEA L~ R AR http://www.env.go.jp/press/file_view.php?serial=9941&hou_id=8648) LW {EA%,
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AAFREICKZOVEVE~DEE

MR I LK NGB 21T S T BV~ DR RN (Kunz et al 2007284
X, B R EICLDIVEVEO T ROMMIILL FO@YTHhD (3 3-36) , BN T 2009 4EF
TIZ 14 AET, K9 1,500 EEDIEFED HE Z41U TS (Bat Conservation Trust 2009)

% 3-36 Kunz (2007)ICkBANFEEIZESIVEIFEDIFRTEDHEIRE

KBICRNTIE, B, BEISEENEZ oERED. HHOTEZS ) VIRBEICE DN THESNE
IDEJEBORTCRIIERIDEHZDE/NHESNTLD,
KERITIE. EOREFEICO> THREIL TV DRDESBHER COIENERINTND, CN5D
BEEM T, KRG 153bats/ MW/year (B¥ Y FEBRYVILINZPDVY A V—XF—VANI
RILF—« BYF =) DS 41 1bats/MW/year NI 7O—WUBRAADIRILF— - EYH—T)
FTTHOIZ,
LHULEAS, BAORRENIAETEATNDMODIL)? X DT, BES' X IX0FETEC DL
TREEAEHBBL TN,
5 DOADERBEEMCRNT, IDEUDOREEN (BERREBEICLDIIOT—Y3Y) &
BERMBARASNTHRD., ZOBRETROELSDTHD, TIOT—YaVERTROBICIE. E
DRI (r=0.79) H'5RHESNDH, HIREHADEL, BEBREOFETHD (BRI I0T7—y3Y
[FRBE) FDREENERSNTUND,

xR, JDEVUEORCRETI IO —Y3 Y

SHE Ll I1305-y3y HEB
(@& 2/ ) (58 /detector/®) (R) #
Mountaineer, WV 380 382 33
Buffalo Mountain, TN 208 237 149
Top of lowa, IA 102 349 42
Buffalo Ridge, MN 22 21 216
Foote Creek Rim, WY 1.3 22 39

SRR, a7 OB EPMRNEZ S TIIE IS D7 EHEE S TV D(Ahlen 2003),

JREA~OEZEFHN L, a7 BRIV E T DI OIITNT TEL, EVET LR LS
% (Rodrigues et al. 2008) , ZAUZXL T, EVDOFHI TIIROIRISH|E D HY | Wi LbEl7- X
IREREIZ RSN TODH LV B HD (Ahlen 2003) , F7o, FLZ LIRS T BT
FRZEf, BREF YT | JRE O HIG T E T @ E O BEMEZ IR o #5525 (Barclay et al.
2007; Dirr and Bach 2004),

Baerwald et al (2008)i3, J\HLJE 1 THE L - ML ST 188 DA EYSEELA TR ~TZE 25, M
DFBROHNTZHDIT 46% I ITBE /o7, ZOH BT R 75 (EEREFH~7-L24, M
(internal haemorhage) 7% 92% TR HIVz, SHIZ 1T EREZTHATZEZA, T TOMEA (100%)
W2 DI7 ZE (Pulmonary lesions) 3RO HNTZZE0, A BT L — RO EERIZLEWEE 71234
TOWEIRDS, 27T OIFENZHE | Fish 0O MM AE 2 RS E D50 TIFAR )N, EWIHJEE
it (decompression hypothesis) Z 7~ L7z, 3EFCHWGIZ hoary bat (Lasiurus cinereus) &
silver—haired bat (Lasionycteris noctivagans) iZ. \ T IHIENZ 4 A5 Th D,

—J7 . ZOWENGER AR LTz Handwerk (2008)12duiE, (27U DR LG, Tl AarEY
NEELZFHE G I SN | 2 D& LD DT ENRE)THLHEL, Huso & Hayes (2009)i2d 411, £<
DI I IARH E IR RS CWAD SR ETHIEN D, [TEVORFAZEIZAE D Bk
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AU RE % B HZET, WRIVATEAR FSEHIENTESL | EREL TS, RIEROFHARE Rk
Erickson et al (2005)IZBWTHRIIT-,

ENIZI T D3 e ~D =7 EVHOM LR 1T, (BRI 2008a, 2009a, 2010a)0 [ 5]
CELE |2 DL A CHERR » G SN HH TTH D, ZiuUzLiuL, FEEHRAE (5 1
N67 FE XA 1 [BIFAE X2 B4E) T, 4 EIROa Y EVREAHERSNTND, MEREITOT N
77 ZayEY (Ppistrellus abramus) TéH-oT=, HARF|SIZIZZOT 7 7avE)aEH 45 36
OaTEVENAELL TBY, ZOHIEIRCK THE SV TW DL A TR, AR
FobobEEND BREEA 20100),

BE, BN TIEHMZEE P LICR BB BI 21 TOME, SRR OO E 18 JORERG TS O
WHREREIN-OOHD, ZOTDFEAREICB W THMFZICHMERVEL, FE2RSHLBE)
T DAFEN TR ENDINEIINEE R T HENEEND,

* IR AR R (m/s)
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