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Summary
Aim of the study

Since birds have collided with wind turbines in Japan, measures urgently need to be taken
to reduce the risk of bird collision with wind turbines to promote wind enegery use.
The Ministry of the Environment has laid down “guidelines for the proper use of land when
developingwind energy farms in terms of birds and other wildlife (2011 Jan.)”.
Since our knowledge ofbird collision with turbines is still limited, however, more detailed data
need to be collected to examine locations for wind farms. Mortality due to a collision with wind
turbines represents the greatest proportion in White—tailed Eagles listed by the Ministry of the
Environment as a vulnerable status. It is important, therefore, to collect detailed information
on sea—eagles to conserve rare species. In this context we have started to determine the
conditions and causes of a bird collision with turbines to examine effective measures to prevent
the collision from 2010 to 2012.

This project is aimed at reviewing plans to prevent sea eagles from colliding with wind
turbines for three years from 2013 to 2015 and collecting further data contributing to
improving the guidelines to formulate measures to prevent sea eagle collision with wind

turbines.

(1) Examination ofthe bird strike preventive measures
(1.1) Examination ofthe visibility (coloration) and audibility (sound) .
This work is to inspect the effect of bird strike preventive measures such as painting the blades,

plotting land markers, generating well audible or repellent sounds. The study was conducted at




Tomamae Town and Setana Town, Hokkaido. We measured the flight height of sea eagles by
vision and theodolite measurements following last year’s examination before the start of the
preventive measures. In Tomamae, we found painting blade contributed to the improvement of
visibility in snowstorm. However, regarding White-tailed eagle and Steller’s sea eagle, there
were no significant differences in the fright distance from wind turbine between before and after
painting blade. We consider that visibility is improved by painting blade during low visibility,
and it is difficult to detect of the effect in the short—term survey. We consider it is necessary
to monitor changes in the number of accidents in long-term survey. Regarding Setana’s
survey, in the north of the observation point of the wind turbine, White—tailed eagle was flying
significantly away to the sea side in this survey. However flying across near the wind turbine
which attached a surface marker was also observed twice. We considered that the cause of that
is due to changing the White-tailed eagle’s rest place to island lying off the coast and
embankment or stopping the wind turbine during this survey rather than the effect of the
marker.

The study of generating well audible or repellent sounds was conducted at Nemuro Town,
Hokkaido. We used the starter pistol and the whistle and measured the reaction of the eagles. We
found that in most cases the eages flapped and slow down the flying speed, and saw direction of the
sound when we used the starter pistol. We consider sounds cannot ward off the eagles but may be

able to notice the wind turbine.

(1.2) Food resource investigation

This project controlled the abundance of food along the shore to comprehend the traveling
behavior of sea eagles. We conducted this studyin and around the Nemuro Peninsula.

Flight time between the White tailed eagle and the Steller’s sea eagle to face to the downward
became long under the condition that a food was arranged. It was also observed to receive
intervention by other individual’s eagles and crows. We're thinking these behavior makes a

possibility of the bird strike increase.

(1.3) Developement and examination of collision censors.

This project aims at developing and examining the censor to detect collision against wind blades.
Weload a collision sensing sensor on a blade in awind turibine and have begun test practical use in
Tomamae on August 4, 2014. A collision dead body of a White tailed eagle was found near the
windmill on October 31. However, a sensing sensor wasn’t recording this collision. Practical use of

a sensor was suspended by fuse cloth of ROGA and flat battery of the radio unit from same year




December 2. We're thinking improvement of a sensing sensor is necessary.

(1.4) Development and examination of monitoring system.

This project is to develop and examine optical system to detect the approaching sea eagles to a
wind turbine. We have an algorithm to distinguish birds developed by the Research Center for
Advanced Science and Technology of University of Tokyo. We have developed the function in
which a track of an animation is detected to make the function which identify species name of a
bird. Also, we have developed the function which detects a track in an animation using the
algorithm and the particle filter which identify species. As a result, we could detect a track below 2
pixels of error. We enabled to detect the flight pattem of the sea eagle kinds using the detection

functionalsoacquire supervised learning data.

(2) Monitoring the condision of collisions.

We have set up two video cameras to record images of birds colliding with the wind turbines
in order to examine the condision leading to bird strikes. This recording was conducted for
three months during a season with high bird strike risk of sea eagles. A collision didn’t occur in
the observation period. A bird researcher pointed out that the interaction with the other
individuals was important from a collision picture in the past. Therefore the picture record on
January 2, 2015 was confirmned. As a result, during 59 cases, the bird beyond 2 individuals was

taken a picture of by 6 cases.

(3) Investigation into the collision condition by post-mortem of the collided individual and the
probable cause of the collision suggested by the flying behavior.

We have examined by the Institute for Raptor Biomedicine Japan Co. Ltd a body of the
White-tailed Eagle assumed to have collided with a wind turbine and stored at the Kushiro
Marsh Wild Fauna and Flora Protection Center. This work is aimed at making post—mortem
and determine the cause by such additional information as location ofthe wind farm, weather of

the time of collision. We have obtained results on four individuals.

(4) Collecting new information as to updating the guideline.

This is aproject to collect and arrange newer information useful in updating the guideline that
outlined various know—how, literature and preventive measures to decrease the impact of wind
farms on flying animals since planning stage. We have collected and arranged new information
along the index of the guideline. We participated in Conference on Wind energy and Wildlife

impacts (cww2015), March 10-12, 2015 in Berlin and collected information to renew a




guideline. Also, we made a revise of a renewal (collision risk analysis ofa guideline).

(5) Setup and managing the panel meeting of experts.

We have established and managed a panel meeting including bird and wind farm experts. This
meeting is aimed at reviewing and gaining opinions on the results of the above works (1) to (4).
The meetings were held on Dec. 7 and Mar. 13, 2013 respectively. The panel was shown the

results oflast year and study plan of this wintering season and discussed about them.
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YA R IA4 MNRER R DA T2T L— REBRIED I ART DRk 2

AR L7z & 360 . BRIV TR, Rk 20 4L, 23 4R, 25 AR5 LUV (26 4F
FE) 1Z®A4 KT A4 MFREMMTOILTE Y, FE 100 545 28 2 5 Wh S itdk S vz,

FREBT 24T D WITFBEL AR 14 T DA, 7 b— R L B 95 2 WGy 2 FiE4
ST D720, A HUEEE O TR A R T2,

i¢\7v~%@&%ﬁotﬂiwrﬁ%>_ﬁﬁb RPN DU CY 3R I e b 12
T U 7o PREfE (BEEIEERE AoReO7z, IR MBI S V72 REZ) 20> 6 T ORI T A 2 A
DRGHESR (10 40H) & LT, WEAUE, KR, B, EHRGE, Bn, BEARES XK OH
PR R HHE L7z, 72720, B4 RT A MBENETE 57200 itek TR O EH L& 5D T,
P2 BRI DO CUE, 1 SR D 4R 500m ANE X5 & L7z,

BEUTHRBEOBIRIE, 7 L— RBREOMRIT TlEiel . BHFFOKREEMc b EAS R
5, DFEV ., HELEERY, 7 L— FBREOZR BN OREERIKAF T2 LIRET I
X, FEFET L @n < 1m) ICK DETIABED/ T A ZHETEIC L - T, R LR EHE
DREZERFTE D, 72720, AFHI DWW TR T T UVBEICE 8, A
DO RE. AICIZ L5 T /WEIRE TIHfT- TRy,

FRMTOFITIZH N BT - ROBSE It OFR OT I (A¥m U v AU Y) %K 3-1-
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FoaUrOtAd RTA4 MIRIRRZIS T 5 R - BB KO0 & & O X
3-1- 34 |Z~d, BIERT « ISR D BEAD T 0 T S OEAT IFEOFEHE T /L D/8F R
X EHEEEIL. LT o@mY Tho,

#3111 {HET AV EAT)TAVWVEEE &

press_sea!¥FAiRSE, rain : [E/KE, temp : KJE, sun : A PRIERT, prep : T, ave_ws 1 EHEGE, ave_wd21 :
JEE (EAEHD) , ave_wd22 : AR (EHD), ave_wd23 : A GRALHD) , ave_wd24 : JAH (H) , ave_wd25 : JE[A] R
W), ave_wd26 : JEA (FAIR), ave_wd27 : A (IR HL) , ave_wd28 : JEA] (FE), ave_wd29 : JElf] (RS

V8), ave_wd210 : JA\[H] (F5VE) , ave wd211 : Jal[a) (FAFEVE), ave wd212 : A (VH), ave_wd213 : &\ (PEdk
W), ave_wd214 : J&[A) (ALPE) , ave_wd215 : J&[A) (ALALPE) , ave_wd216 : J&[A) (4k) , my_hour29 : FEBREZI (9
Bf) , my_hour210 : ffEsBRs% (10 Bf) ,my_hour211 : FEsBRF%1 (11 M) ,my_hour212 : FEsBME4I (12
W), my_hour213 : #EZRIEZ (13 1) , my_hour214: FEZRIEZ] (14 HF) | my_hour215 : fEZRIEZ] (15 ) | paint2y :
WHEOFME (F) ,paint2n : BEOFE (M)

RIFIL2HMIETNICLDBREHEORKER (RIT: AV v v v ERIHE)
Call:
glm(formula = my_dist2 = press_sea+ rain + temp + sun + prep +

ave_ws + ave_wd2 + my_hour2 + paint2, family = poisson, data= 0j2)

Deviance Residuals:
Min 1Q Median 3Q Max
-15.3264 -4.6570 -0.5407 3.8123 13.8172

Coefficients:

Estimate Std. Error z value Pr (>|zl)
(Intercept) —26.750340 3.522016 -7.595 3. 07e~14 **x*
press_sea 0.032756 . 003443 9.513 < 2e—16 **x*

rain —-0. 188432 . 098323 -1.916 0. 0565306 .
temp 0.047420 . 006964 6.809 9. 8le—12 ***
sun -0. 031139 . 006481 -4.805 1. 5be—06 ***
prep -0.011229 . 001488 —7.545 4. 52e—14 ***
ave_ws 0.011768 .010314 1.141 0.253878
ave_wd22 0. 388418 . 042948  9.044 < 2e-16 **x%
ave_wd24 -2.167572 .214309 -10.114 < 2e-16 **x%
ave_wd2b 0.221099 . 048589  4.550 5. 35e—06 ***
ave_wd26 0.803175 . 048998 16.392 < 2e-16 **x%
ave_wd27 0. 340366 . 060292 5.645 1. 65e—08 ***

ave_wd210 -2.029922
ave_wd211 -0. 773517
ave_wd212 -0. 614460
ave_wd213 —-0.440951
ave_wd214 -0.933104
ave_wd215 -0.147374
my_hour29 -0. 218857
my_hour210 -0. 082079
my_hour211 -0.646851
my_hour212 -0.091414
my_hour213 -0.304633
my_hour214 -0.700874
my_hour215 0.213049
paint2y 0.518492

.20356b5 -9.972 < 2e-16 **¥x%
. 084369 -9.168 < 2e-16 **x*
079371 —7.742 9. 8le—15 **k
. 067396 —6.543 6. 04e—11 ***
. 0655646 —14. 236 < 2e-16 **¥x*
. 091587 -1.6090.107592

. 062589 —-4.162 3. 16e—05 ***
. 049976 -1.642 0. 100515

. 048309 -13.390 < 2e-16 **x*
. 063221 -1.718 0. 085864 .

. 0562198 —5.836 5. 34e—09 ***
. 049625 -14.124 < 2e-16 **x%
. 064279  3.314 0. 000918 ***
.038612 13.428 < 2e-16 **¥x%

O 0000000000000 o000 OO
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Signif. codes: 0 ‘#%x’ 0.001 ‘%% 0.01 ‘%’ 0.05 “.” 0.1 °° 1
(Dispersion parameter for poisson family taken to be 1)
Null deviance: 7484.5 on 87 degrees of freedom
Residual deviance: 3739.2 on 62 degrees of freedom
AIC: 4366. 4
Number of Fisher Scoring iterations: 5

RATOFRERTIX, K 3-1-34 1R LTWA L9112, A¥ma v oo HEHEE 3L TR OJE [
BEIZ <0 WEOEIT. 28 (paint2y) 1265 0.51 Th V. BEOEIT
exp (0. 51)=1.66 TH > 7=,

8_03 ° O
9 (@)
5 0
5 O
S o @
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S 1o .
e & o O
Mk 0
i) . o
® o
~ o o OOO o
o o@@é
=719 . : : o @0
g . , 0888

JEE NNE(1)..S(8)..N(16)

3134 RITOBHTICAHWELT YD e S 0EF RS54 FERIRRIZEBIT 3
B TE - BGE B X OVEE T BR B
(OB, OBRER. MOKE SZEEm/s % H 65 bT)
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WIZ, AU OEAF RT4 MURIRFIZIS 1T 5 )8R - JB S LOVED & & ORI iE:
3-1- 35 12”7,
BT - 121281F 2 MEA~D A AT > OBERIEREO MEHET L/ A 2 HEEMEIL, LA
TO®EYTHD,

K313 MHET NI HIBRBHEEOHKR (R1T7 : 47V ¥ HAEIH)
Call:
glm(formula = my_dist2 = press_sea+ rain + temp + sun + prep +

ave_ws + ave_wd2 + my_hour2 + paint2, family = poisson, data=0j2)

Deviance Residuals:
14 23 24 39 49 52 53 54
55 59 67 79 88
0.0000 -0.2511 3.2868 0.0000 0.0000 -0.3501 -2.8812 2.3754
-3.0299 0.0000 0.0000 0.0000 0.0000
100 102 111 113 117 118 119 122
129 130 131 138 142
-0.8684 -2.5344 2.6607 0.0000 0.0000 0.0000 0.0000 0.2622
-0.2936 -2.4121 2.5542 -1.3930 0.9438
144
0.0000

Coefficients: (1 not defined because of singularities)
Estimate Std. Error z value Pr (>lz])

(Intercept) —1.306e+03 1.254e+02 -10.421 < 2e-16 *k*

press_sea 1.324e+t00 1.271e-01 10.419 < 2e—16 **k

rain 4.420e+01 5.074et00 8.712 < 2e—16 **x%
temp 1.382e+t00 1.502e-01 9.207 < 2e—16 ***
sun -1.462e+00 1.729e-01 -8.456 < 2e—16 **x*
prep -1.560e-01 2.280e-02 -6.843 7. 77e—12 **x*
ave_ws -1.263et00 1.855e—01 -6.8061.00e11 sk

ave_wd26 —2.222e101
ave_wd28 -1.916et01
ave_wd210 —1.833e+01
ave_wd211 5.674e+00
ave_wd212 —1.457e+01
ave_wd213 -4.977et+00
ave_wd214 2.668e-02
ave_wd216 1. 646e—01
my_hour29 7.678e+00
my_hour210 5.271e+00
my_hour211 -5.436e+00

.278et00 —9.754 < 2e-16 *%%
.478et00 —7.734 1. 04e—14 **x
.556et00 —7.175 7. 26e-13 ***
.52be-01 5.957 2. 57e-09 **x
.893et00 —7.698 1. 38e-14 **x*
.067e-01 —7.043 1. 89e-12 **x
.618e-01 0.047 0.962

.818e-01 0.584 0. 559

.121e-01  9.453 < 2e-16 %%k
. 762e=01 7.795 6. 43e—15 **x
.992e-01 —5.440 5. 31e—08 **x

B O B DO O 0N g~ O DD DN = D= = o

my_hour212 1.660e+01 2.514e+00 6.603 4. 04e-11 %%
my_hour213 6.507e-01 4.197e¢-01 1.550 0.121

my_hour214 6.202e+00 6.884e-01 9.009 < 2e-16 %%k
my_hour215 2.605e+00 4.911e-01 5.305 1. 13e-07 %%

my_hour216 NA NA NA NA
paint2y  —3.064e+00 3.506e-01 -8.738 < 2e-16 #k*

Signif. codes: 0 ‘#%*%’ 0.001 ‘%% 0.0l ‘%> 0.05 . 0.1 °’° 1

w

(Dispersion parameter for poisson family taken to be 1)
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Null deviance: 1185.335 on 26 degrees of freedom
Residual deviance: 63.698 on 4 degrees of freedom
AIC: 284.03

Number of Fisher Scoring iterations: 5

WBIEDOZNEIT, 28 (paint2y) 128 5 exp (3. 06)=0.04 Th o7,
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A R 74 NHAR D DA T B FARERD R T il A

WIZ, BI2720ZB W TIE, Pk 25 8 E AR (26 ) T84 N T4 MRED T
TED., 39 FHHOMBN R ST, 02564 Ta T 4335 FHTh 5,

FRHT 24T DT FEL AR+ CTH D4, B FHRERC X2 0 2 MEET 2 ks Matd
L=, APn U OBEEE A TR 23 2T,

FF. U= MEAIRMFLIRE (658 [ZEBL., ¥ ayU RN OV T YRLJRE
b HET U7 IERE (BaiiiE) 2 oRed7z, WRIC BRI BIH S 72 Re 7 B3 B SPIR 7
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X 3-1- 36 fi#HT DRITICHVV=BERT - B ICB T3 B O/ OMNTK (Fyrvy)
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X 3-1- 37 BERH - BICBIT A3 U OB N
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3-44



FoaUrOtAd RTA4 MIRIRRZIS T 5 R - BB KO0 & & O X
3-1- 38 T,

H EHEEEORERT - BIIBIT ARBE~OF T u U OBSTIEREDO#EHET LD T A K
HEEMIX, IFTO@mY TH5H,
£ 31 4HKHETNMIIBREHEORER (RIT: AV vy, ¥iZRH)

Call:
glm(formula = my_dist2 ~ rain + temp + sun + ave_ws + ave_wd2 +

my_hour2 + paint2, family = poisson, data = 0j2)

Deviance Residuals:

3 4 6 7 8 9 11
19 20 21 22
0.0000 -1.1189 3.9611 2.3226 -15.2999 7.6827 0.0000
-6.2775 —=5.0010 7.719 0.0000
23 25 30 32 33 37 38
0.0000 0.0000 0.0000 0.0000 0.9392 7.8080 -10.4379

Coefficients: (2 not defined because of singularities)
Estimate Std. Error z value Pr(>|z])

(Intercept) 36.5013 2.7203 13.418 < 2e-16 %%
rain NA NA NA NA
temp -6.5314 0.5953 -10.972 < 2e-16 **x
sun 0.1252 0.0663 2.224 0.0261 %
ave_ws 1.6332 0.1605 10.179 < 2e-16 ***
ave_wd29 15. 2887 1.6344 9.354 < 2e-16 %k
ave_wd211 -16.0003 1.2833 —-12.468 < 2e-16 **x
ave_wd212 -5.9628 0.5284 -11.285 < 2e—16 **x
ave_wd213 -50. 8762 4.5575 -11. 163 < 2e-16 =%k
ave_wd21b -5,2276 0.5122 -10. 205 < 2e-16 =%k
my_hour210 25.6491 2.4281 10.563 < 2e-16 **x
my_hour2ll 22.4914 2.1066 10.677 < 2e-16 %%
my_hour213 NA NA NA NA
my_hour214 -2.0180 0.4774 —4.227 2. 37e—05 **x
my_hour2l5 -4.1110 0.6527 —6.298 3. 01e—10 **x
paint2y  —11.8755  1.2589 -9.433 < 20-16 sk
Signif. codes: 0 ‘%%’ 0.001 ‘%% 0.01 ‘%’ 0.05

(Dispersion parameter for poisson family taken to be 1)

Null deviance: 1514.56 on 17 degrees of freedom
Residual deviance: 610.25 on 4 degrees of freedom

AIC: 761.13

Number of Fisher Scoring iterations: 5

BEEOEIT. ZH (paint2y) 128 5 exp (-11.8)=10.0000075 T > 7~
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X 3-1-38 T ORITFTICHAWVWELT Y e UL OkRF RS 4 FEAIRKRIZEBIT 3
B o« B GE B X OVEE T BB
(OB, OBRER. MOKE SIZEEm/s % H 6 bT)

ZZETERMET (FrmnuvEdAUy), Bzl (Fvuav ) O ZHETHEE 500m
VAN OB Al Bat LT &7,

Z LSt OBz, BARPCIZEERRR, 1000m, 500m. 250m 3 KON 100miZ oW T
ARATBNCFERED T 24TV, 23T A Z AR HOWT R 3-1- 15~FK 3-1- 17 [THH L7z,
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% 3-1- 15 BT FRERINCA TR T LD RT A Z 488 G/YT . ERilT, A2nuvu)

i EE B IR 1000m 500m 250m 100m
FOTIE 109 99 88 72 48
il -4.973 2.005 -26.750 14.237 -23.641
[ BEERT 0.011 0.002 0.033 ~0.009 0.027
&K= -1.090 -1.359 -0.188 -0.486 -0.043
-] 0.222 -0.039 0.047 0.039 0.065
SRS -0.068 -0.009 -0.031 -0.032 -0.082
EE -0.026 0.006 -0.011 0.006 -0.001
I 1 JE R 0.167 0.105 0.012 0.020 0.069
tE 1.546 0.271 0.388 0.102 0.017
= -1.215 -1.778 -2.168 -1.687 —1.712
HER 0.510 0.151 0.221 -0.277 -0.297
HR 1.379 0.841 0.803 0.726 Na
FmE 0.902 0.853 0.340 -0.466 -0.418
e -2.094 0.385 -2.030 -1.872 -1.480
Fifeaki] 0.099 -0.393 -0.774 -0.860 -0.620
[i] -1.160 -0.973 -0.614 -0.751 -0.749
P | iz} -0.207 -1.454 -0.441 -0.593 -0.424
Bl 7] -0.415 -1.422 -0.933 -0.603 -0.605
et dE -1.992 -0.408 -0.147 -0.258 Na
9 0.641 0.200 -0.219 -0.228 0.753
10 B 1.191 0.487 -0.082 -0.544 0.543
118 0.931 -0.160 -0.647 -0.494 0.664
12 B 1.461 0.217 -0.091 -0.278 0.758
13 B 1.730 -0.051 -0.305 -0.207 0.657
14 B 0.833 -0.391 -0.701 -0.306 0.709
15 B 2.061 0.782 0.213 0.133 0.644
BRI DY) 0.214 1.024 0.518 0.042 -0.197
BER 1.239 2.783 1.679 1.043 0.821

AT R LU, SRR - B D SR IT, 0.82~2. T8 FRE Th H L EZ bl
7=,
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# 3-1- 16 #iFEREIICAHT-MEFET VDT A 528 @Y7 BT, 4 U )

FRAT RIS ZAUE, BER RN AT BRSO RIT, 0.04T~LIRETHDH LEZ DN

7’9
—o

i EE B IR 1000m 500m 250m 100m
FOTILE 35 32 27 26 10

il -98.607 -132.000 -1306.000 | -1306.000

[ BEERT 0.102 0.137 1.324 1.324

&kE 6.408 7.058 44.200 44.200

-] 0.291 0.297 1.382 1.382

SRS 0.077 -0.114 -1.462 -1.462

EE -0.009 -0.001 -0.156 -0.156

I 1 JE R 0.198 0.123 -1.263 -1.263
HER 1.593 NA NA NA

EED -0.604 -3.078 -22.220 -22.220

[FET -3.008 -4.952 -19.160 -19.160

k] -1.480 -3.484 -18.330 -1.737

AR -1.350 -0.798 5.674 5.674

i) —3.471 -5.108 -14570 -14570 | fE#TATA]

L -0.958 -2.161 -4977 -4977

B 7] -0529 -1.679 0.027 0.027

it -1.330 -1.202 0.165 0.165

9 0.807 0577 7678 7678

10 B 1.745 1.495 5271 5.271

11 B 1.396 -0.785 -5.436 ~5.436

12 B 1.302 2.019 16.600 NA

13 B -0.025 -0.071 0.651 0.651

14 B% 1.727 1.432 6.202 6.202

15 B 0.262 0.022 2.605 2.605

16 B 0.656 0.477 NA NA

BEHY 0.663 0.269 -3.064 -3.064

EIER R 1.941 1.309 0.047 0.047
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# 3-1- 17 T IEERNC AT R E T A DT A 2% BT : 872728, F2n Uy)

i EE B IR 1000m 500m 250m 100m
FOTIE 35 33 18 13
ihay 4712 6.827 36.501
[ TEKE NA NA NA
SR -0.071 0.144 -6.531
EEEED] 0.003 0.003 0.125
Y EE 0.055 0.065 1.633
ELE 1.065 NA NA
P 1.160 1.201 15.289
53k} 3.071 1.622 NA
KT -0.031 0419 16.000
i 0.271 0.207 -5.963 | , .
Cicp |4 0.699 0.802 50876 | TENTA A AR AR =
b o] 1.585 0.372 NA
JLIEHE 0.006 0.055 -5.228
10 B -0.850 0.446 25.649
11 B 0.756 1.333 22491
12 B -0.117 1.532 NA
13 0.421 0.708 NA
14 B -0.114 0.112 -2.018
15 B 0.369 0513 —4111
BEHY 0.548 1.044 -11.876
BERNR 1.730 2.841 0.0000075

AT AR LT, BATEEEERNC 27~ BEE OB IZ. 0. 0000075~2. 8 FeETH D L& %

BT,
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[0 A )7 1]

AP TR T DDV REO R E LT, BT E DB WFANROTER O Wit 73
TEDLDEIDERGET S 2 #HE UCHER Lz, SR\ 214 2H 230 & 24 H
WEOWAIMTIT 72 (K 3-1- 39), A4V BIOF V0 U LA 50mFLE DR BaT
L7z b EiC, EE#EDORZ— FOAMIZHEDIVAS A% —4% —E A MBI 7<%5RIC
o ARA v ANEL L (K 3-1- 40) . OIS GIEERT 2, NI < KEET5
N, TH LAV ZitdkL7-, F72 BHLEBEHOE T HRE N TE 725 DIZHOWT

T, ROTFHI UL, THBERZNE IMITHONT bitdkL 7o

3. B i
QD 2% i /f

VR4 -
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500m
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T8 HH#R

14. EXLIL RAYRIL 14.- EXLJL RAy X)L
12 . BEEEL 121 n5%
oPIE=E OFER
10 ___ o7l 10
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