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A R iEBES00 A RIVEE G A - sHE SR E Bk IEAVIE YRS - 3530 — (I8
Uk B Y (B B RE 47 B Ry RACE 2 8 ( Bidens pilosa L. var. radiata
(Sch.Bip.) Sherff )~ H>(Imperata cylindrica (L.) P. Beauv. var. major
(Nees) C. E. Hubb. ex Hubb. &Vaughan)fIE % ( Phragmites australis (Cav.)
Trin ex Steud. )’ EERE4Y90-161cm » 10750 SEHhE J8 4 > 55 558 5 5 R HARE
b Ef & A - FhAE R B R TR SE 2 G A0 TR R EEET © 1 AR AR ER A [F]
58 BRI M RIE B 2 2 e TR I G IR AETHE - TR EA R0
AETTRIARA -
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Eastern Grass-Owl ( Tyto longimembris ) 1s a rare resident species 1n
Taiwan and 1s facing serious threats due to the overlapping of 1its
habitat and human disturbance. A monitoring program for Eastern Grass-Owl
was established recently using 3-year survey in Southern Taiwan. However,
the program has not been implemented in other part of Taiwan. For cryptic
and rare species like Eastern Grass-Owl, it 1is critical to account for
imperfect detection when conducting surveys. We followed the
recommendation from Tsai et al. (2017) to develope survey framwork for
Eastern Grass-Owl in Central Taiwan (Miali, Taichung, Nantou, Changhua,
and Yunlin counties) using presence/absence data 1n the occupancy
modeling. Each site 1s visited three times to obtain detection
probability and then to adjust for occupancy rate. We used stratified
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random sampling to select 45 sites in three levels using the results of
species distribution model (occurance rate >0.17) developed by Tsai et
al. (20017) and the numbers of pontential sites in each county. Based on
the land use land cover layer and groundtruthing data, agricultural land
(45.7%) 1s the dominante habitat types, followed by grassland (18%) for
the 45 sites in Central Taiwan. We conducted 3 rounds of survey in late
breeding (February-March) and non-breeding (July-August) season. We only
encountered Eastern Grass-Owl in one and two sites i1n late breeding and
non-breeding season, respectively. In late breeding season, the detection
probability was 0.333 and adjusted occupancy was 0.022 while in non-
breeding season, the detection probability was 0.167 and adjusted
occupancy rate was 0.089. The dominant plant species 1n sites with
Eastern Grass-Olw detection wasBidens pilosa L. var. radiata (Sch.Bip.)
Sherff , followed by Imperata cylindrica (L.) P. Beauv. var. major (Nees)
C. E. Hubb. ex Hubb. &Vaughan andPhragmites australis (Cav.) Trin ex
Steud. , with the grass height from 90-161cm. The low occupancy rate in
Central Taiwan compared with 1ts southern counterpart was expected based
on the species distribution model. However, the low encounter rate
prevented us from conducting future analyses regarding relationship
between occupancy parameters and environmental variables. We recommend
using species distribution model incorporating both environmentl and
climate factors with occupancy modeling framework for future moditoring
design.
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Abstract

Eastern Grass-Owl (Tyto longimembris) is a rare resident species in Taiwan and
is facing serious threats due to the overlapping of its habitat and human disturbance. A
monitoring program for Eastern Grass-Owl was established recently using 3-year
survey in Southern Taiwan. However, the program has not been implemented in other
part of Taiwan. For cryptic and rare species like Eastern Grass-Owl, it is critical to
account for imperfect detection when conducting surveys. We followed the
recommendation from Tsai et al. (2017) to develope survey framwork for Eastern
Grass-Owl in Central Taiwan (Miali, Taichung, Nantou, Changhua, and Yunlin
counties) using presence/absence data in the occupancy modeling. Each site is visited
three times to obtain detection probability and then to adjust for occupancy rate. We
used stratified random sampling to select 45 sites in three levels using the results of
species distribution model (occurance rate >0.17) developed by Tsai et al. (20017) and
the numbers of pontential sites in each county. Based on the land use land cover layer
and groundtruthing data, agricultural land (45.7%) is the dominante habitat types,
followed by grassland (18%) for the 45 sites in Central Taiwan. We conducted 3
rounds of survey in late breeding (February-March) and non-breeding (July-August)
season. We only encountered Eastern Grass-Owl in one and two sites in late breeding
and non-breeding season, respectively. In late breeding season, the detection
probability was 0.333 and adjusted occupancy was 0.022 while in non-breeding
season, the detection probability was 0.167 and adjusted occupancy rate was 0.089.
The dominant plant species in sites with Eastern Grass-Olw detection was Bidens
pilosa L. var. radiata (Sch.Bip.) Sherff, followed by Imperata cylindrica (L.) P. Beauv.
var. major (Nees) C. E. Hubb. ex Hubb. & Vaughan and Phragmites australis (Cav.)

Trin ex Steud., with the grass height from 90-161cm. The low occupancy rate in
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Central Taiwan compared with its southern counterpart was expected based on the
species distribution model. However, the low encounter rate prevented us from
conducting future analyses regarding relationship between occupancy parameters and
environmental variables. We recommend using species distribution model
incorporating both environmentl and climate factors with occupancy modeling

framework for future moditoring design.

Keywords
Eastern Grass-Owl, Long-term Monitoring, Occupancy Modeling, Detection

Probability, Species Distribution Model
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FI# 2Fak 8 (2016) 74 Hlehd 2 1% BE (J245 & 5x5 2 2)» 15
5 GIS 3 LT3 0 Sust B s A 4 (22 250 2 2 [)#r 7 an 1l
B FoTAH T ERAAERT DI R T A
fed LA AP AL TERARE B RE HER Y R
AR BETREEF BREA XA S TS T
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203~ 4B

BT o TP A F P o g E
THEFF O FETERE MR LG

ﬁﬁ (J»ia 1 ? gﬂ,@
PLARA X R HER TR

EE )

2004-2005 & 2

Ak TR A

HE gy F 2 Fh

TEHAC LA E BT A

BAHAFEFTHRE 2

BESEFT e, TR KA

i o TL MM I REHR, P 2%

2004-2009 & "R R4EF R A2 WRITE M A 2 REEAS

F% 251* % B ﬁlrn d"()

#_2016) -

R RS

A AT 3 T o)

el A FTELR ==

TS X REER BD: building

E AR B2 HE
B LR EeA5N 2

RAA*BAFEFTRE ZAF - BRPEEXK

HALCRPEHIRE -y o BEZHR AL TY

S 4 M1~ 2@ * 23~ ko ;#é?’ﬂwwé—
o BD kfl#puH ~mAgR & 8o

ARFIE (G ZRAFR P I fa%%

IS o RXERF I v FEE IR A EE LR

LRE ~ BBEFT S MTHE RBERZERA

ST T FARM R E - 2 74 vﬂ&%égé%

PR35 ~ B ¥ Ap B 2K %6 BB F 0 R AR
élin T A o

TS X REER BL: bare land

PREREREPE A RRRBE LEIFENLFE S

FRRREE ARG REE o

5

e Bl msqiraasrzae:

3 RSV MR S FH

2 EHES REY U T

PENEEE3 UL I R BN |

5
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I fir g A FHE KR %3z

RS X REFR FF: farm field
b
)% kol FF
B2 A+ % Fae:

faie ~ & 0¥

B+ A A% T GS: greenspace

SRR R B B Vo AR o A
A3 GS e Fl) AL R i
AL (e? TR A
H) & p -

B2 fl*AAF%Fe D OC: orchard
&
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FHEAIT I SE THERR R+
KRR BER)
e ﬂ ’?’E:}‘%A) 2‘@ WL: wetland

A AR Pt S b 2 R
FARL 5 BB o

B2 fl*H A% Fme:  ML: military

BE B EF e G IHREE
FEFik - PBIBES
BEE*p ML L4315 B
REF SAHRZE TR R
WBEREZES A
— 4f o

5. FHA 4

oA HArE AL XA RE E FA(1/0) 0 & * Program
PRESENCE :& 7 4 47 (Hines, 2006) - Program PRESENCE 4| * f -
REPFBINRAGERZ ARFFEF L oL FFA 0 U E D
WRlS > XA RS E RSB REDL RS o L iAo
AYERT REF AT AAERY A ETRIAREETHLFF
oA » BB F]F LR HFHA XA RFE I RIERE
Benblmgidoe 2P R FIF 7 0 52k A FF{of 2 F]+5 <8

R FS AR R 450 § % F)S R S (R A4

dd e FREFTORRFEUS ZERFE A1
(BD) ~ k% # (BL) ~ i %.(BU) ~ | # 3 (FF) ~ % K(FO) ~
3 (GS) ~ ¥4 3 (MD) ~ % FI(OC) » -k 4 (WB) ~ iR# (WL)fr
FBE*HML) > =55 113 ¥ d A2 5593 By 12 %

WEA LS #iEE s o S akEE (BL) R E (FF) -
17
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1 (MD) ~ KAE(WB)Z £ * 3 (ML)% 5 4] » gt 4e 28 £ 32 7]
Ao BRREEA D S EERFED L2 FHELRE <
HE A Glhole A BEETE Y B (ML)F £ 4 2 5]
PRI o (MD)E E 2 (ML) AR 4 5 - JE F]F 0 fE G B
(Grass) ; & = FEFS ¥ AP ai 4 B > Flpt e e
s34 4 (MD) ~ 4 % ¥ (BL) ~ -k 8(WB)4e 48, = % i@ Jt (River)
FlF o BB Y EA SR ELZ R eI b4 B
RApp A e H - e R4 2 HCRIE Y > A X a
e g e B - A7 R 2 B0k o F]pt 31~ B4R dp #(Simpson’s
Dominance Index, D)% & #3* 8 — fendpik o Hificie d & 477)

AL RGBT S A @ B

Jon
©
3

D=3Yn/N)*n i ¥ - 3 536 f# N 3 5 f (Magurran,

2013)

. § % 7%+
- fil'\.h?% ﬁfé’: 'ngf?‘ @‘?\7} #r'/.w_ A ‘f,{*’s@i ~ R
> R

TR

l“‘b

FEfEARE LR AP AR

E 2RI HE Ft sl o~ 7 kg Bi(Moonlight) iF 5 # Sk Pl

AR R i H P E N 2 E=(1- 2£/100) %

(777/100) > 2 €21 4p% 03 100 chdeid - 0 £ 57 & 2 &

my

2

£ 5100 % 75% 2 & £3% 0 (Ibarraet al., 2014) -

1

FYEAPEFTHEP Fedo FIRNEHF S 4145 (BD)
B # 3 (FF) » % FI(OC) ~ % 24 3 (MD) ~ %#K(FO) ~ & i 24 (FH) »
L3 B H R 4 (D) ~ ¥ ¥ (Grass)fri@ #i (River) # 9 58 7|5 17 5 §
P A2 Ban BRA R E 80 i8R iF L B

18
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2 Mg d Pl T T AR - kS e ;%g—‘ ¢ BiEw §F (Logistic
regression) i& {7 #chp A 17 0 T * s 5 £ 8 P (Akaike information
criterion, AIC) 3] e P E 8 Bt f2 8 S8 1 ok EHA () -

HHFEL TG B FE0RF s FlF Iof % FF o R
A5 AICEE K > 7 FTHAN S AAIC 32K - 7 ikt B %

SEE GRS FFEENTIE NS 3 SN E

19
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T~ 2Rk EHH
(-)&ma %
107 223" % fc78 1 228w E L 2L 3w EAH(HEFRY 2
BREA) %5 - FH 4 GOM20 B-F - £ x4 vihFr BEE
Pl B P RAERT| B o ¥ - 5 R A GOMO4 {835 % fr GOMOS & i@
L3 -dws v F RO G EY o ABRED B £ GOMOS K8
el v O EHERPN AR o NAEBEFwE 4 FRAS L
B chtE T 12 GOMOS & i fr GOM20 #-F 5 & — 54 % » GOM04 5 &
ZEBEROFRBESELS TR B SR 60 mIF BE F RN

ok 5o

2 45107 &8 S LT HAL LS

T 107 & 2-3 %7 107 # 7-8 *
M PR S| 5-8 5o P
GOMO04 0 0 0 0 1 0
GOMO5 0 0 0 0 1 0
GOM20 0 0 1 0 0 0
B3t 1 2
20
36 - IR
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0 45 9 18 Kilometers
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i

18 Kilometers
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Bl 44
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s A
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OS5~ A RA TR S BE ERD

p Ep FE HRFHE B8 PR 3 R X RaE Y #E4aE1 AREpF B3 75 v [ ot
= k% AR &4 F R

43 o8 180 vH B4 Wegel-
AR SFER S
(X

+4
|
\

2018/8/7 23:20 GOMO5 2 B E 120.735309  24.561849
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() E¥HER L
dTE BRshend 240 AR S AR Tl AR B T AREPE

T ARG RN L KR AR o R L ) ik

£
i
pi
"
A
c:?r‘

B Bk & L #%1¥q@$ Lol E A - RO TR

BET AR F BT ARMRE R4 R 500 2 ¢

GOMO4 # i s> =1 & L - #.¢ F (Imperata cylindrica (L.) P.
Beauv. var. major (Nees) C. E. Hubb. ex Hubb. & Vaughan) 3~ 3 (44%)4v
- BLji ¥ (Phragmites australis (Cav.) Trin ex Steud.)¥ 3 (31%) 1 = ek
A (6 AP AIRABIPE XT3 ALE RS HP G FRE X
32~ % (Panicum maximum Jacq. )(16%) » ¥ & - fhen® B & Mk X 5
AR o PRz TARM TG R 5 90£89cm > & £+ - GOMOS
FRASTEE2Z 3 L PR T4 e - RA R vh s AR
PRABTEF ZAG0%)  EAAFE S FAERATIHEZ R G
161+74cm(# 7) » =8 X 7 % o GOM20 2 L > ¥ 5§ 7 = e 47 7|
LoParE ofEAL D & d & T2 ® 3 (Bidens pilosa L. var. radiata (Sch.Bip.)
Sherff)(30%) = # » z £ % (Mimosa diplotricha C.Wright ex
Sauvalle)(21%) e = (% 8) » ® @ & f& 8 * 1% & (Pennisetum purpureum
Schumach.)(10%)fr— 84 + & %3 (8%) > # 8 5 th g » 74T

23 B 5 1382+117cm » X 75 % o

24

"y il
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# 6~ 1k GOMO4_E 2 5 A% 4 pF g At 2 5AER T3 &

FHt £t AW
v F Imperata cylindrica (L.) P. Beauv. var. major (Nees) C. E. Hubb. 44
ex Hubb. & Vaughan
AF Phragmites australis (Cav.) Trin ex Steud. 31
< % Panicum maximum Jacq. 16
o5 4 n Melastoma candidum D.Don 1
5 = Triadica sebifera (L.) Small 1
TIOB R 90+89cm

% 7~ GOMOS_E 2 5A%8MA 4 g F gy g At 2 5 RT3 &

Pt gt B A
AF Phragmites australis (Cav.) Trin ex Steud. 50

< f“ 2 ¥%  Bidens pilosa L. var. radiata (Sch.Bip.) Sherff 25

1 fe Alpinia zerumbet (Pers.) B. L. Burtt & R. M. Sm. 9
HoH Cinnamomum camphora (L.) J.Presl. 2

£ B Melanolepis multiglandulosa (Reinw.) Rchb. f. & Zoll. 2
TE3 R 161+74cm

208~ 455 GOM20 C 2 5 A2 4 PHEFF AV 2 FRATIHF A

R E gt B A
SR EY Bidens pilosa L. var. radiata (Sch.Bip.) Sherff 30
FMTAY Mimosa diplotricha C.Wright ex Sauvalle 21
% ¥ Pennisetum purpureum Schumach. 10
< % Panicum maximum Jacg. 8
L Ananas comosus 7
TiHF B 138+117cm
25
4l I
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() 2% &z

F1# 2Faa4(2016)9758 Wend = 4% B A (247 R 5x5 2 %) £
GIS # T3k b3t B b & P R(L /2250 2 = F)#rz a1l 52
FI* A f oA 1 ER AR T B I SR A R e
VBB B (48.1%) 0 ARB B K 2 (11.6%) 0 K4 3~ Z S E L 146 e
FEARET bt GRS B 9% F (£ 9) e BRI (S o v BB BB B
(45.7%) » X2 3 =02 (18%) » Mg hin kg » X2 3 6 ff - b1 4o e
5 (+8.4%) » HIRF 2 (+3.2%) > A U B 5 K FAREF (-8.9%) 0 R A ¥
T2 (24%)c BIRMETERF S P R A SRR 0 AEE- K

PRERFERE RRIXAx T T A PR -

% 95107 &4 5T A
Lol Risd i 0l(%)  BE & F 5(%) S 4 F L]

BD 9.5 9.9 +0.5
BL 11.6 2.7 -8.9
BU 0.4 1.4 +1.0
FF 48.1 45.7 -2.4
FO 9.2 12.4 +3.2
GS 0.2 0.3 +0.1
MD 9.6 18.0 +8.4
OoC 4.3 3.9 -0.4
WB 6.7 52 -1.5
WL 0.3 0.3 0

ML 0.1 0.1 0

*}4 473 5 BDOEHA 2 4 146 ) BLYRAH ~ BU)EE - FPL 2
¥~ (FO) &tk ~ (GS) 2 Bl # ~(MD)X 2 3 ~ (OC)* ] ~ (WB)-k 4 ~ (WL)
B fo(ML)E £ * 3 o

26

»y il

1070490


http://www.coa.gov.tw

MR BERERRFZBI BRI FRFR Y - D

B4 3 (MD) 6l E B (23.9%) 0 F b g - s £ ¥ (FP) A3

>

o

(54.4%) > @ $ = S mhE A B2 PEE F 2 (4 10)e T o> = B2

B NIRAE SRR aER R EEHOE S - R

2010~ B2t iR fir gy v
g - B

*
In
W

FF 39.5 54.4 43.2

WL 0.2 0.5 0.3

e 4l 5 BD(EHF 2 A 14 6) » BLykE s ~ BU)EZR ~ FHA#
¥~ (FO) -tk ~ (GS) 2 Bl # ~(MD)X 2 3 ~ (OC)* F ~ (WB)-k 42 ~ (WL)
AR fe(ML)E % * 3 o
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&

(z) A7
107 & 2-3 " B Fx2 L T 58 R4 4 5 5 (Naive Occupancy)

0.022(# 11) » & Program PRESENCE 3+ & > f jp|& 5 0.333+£0.272 > @

PRI EEERFBI L 00220 haE 20 BRA EY > 5d AIC

FERAF R R UL S psi(BD).p() 0 %7 ¥ S B G BFHS

H

ETIN

EHEF S A 145 (BD) o R F R TS Rl E(E 12) -

107 & 7-8 " 2% 7 2 L = ¥ 5 R4 ¢ 5 5 (Naive Occupancy) &
0.044 > & Program PRESENCE 3+ & - # |5 % 0.167+0.108 » @ ¢ 45 5
EE PRI (S S 0.089(F 11)020 BHA g d AIC éiF s > 2%
78 ¥ & i #A3] 5 psi(.FF),p(.) f= psi(.River),p(.) > @ psi(.MD),p(.) =
psi(Grass)p() 5 7 %4 0] + & 7 Bk s F3 9+ 1 B P2 (FF)

fomat Riven)¥ & 5 F 53 BEL > SRIF A3 FRPEEFS (£

L

13)

N -A>XHETRPZSEATHRT o R4 I35 ~ B2 F I8 dpF

107 & 2-3 ¥ 107 & 7-8 »
AFHERK 1 2
R ER 0.0222 0.0444
18 iR 0.333+0.272 0.167+0.108
Bt HF 0.0222 0.0889
28
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512107 £ 230 BEE HIUT £ 0

Model AIC deltaAIC  AIC wgt  Model Likelihood
psi(.BD),p(.) 9.82 0 0.4459 1
psi(.GS),p(.) 12.28 2.46 0.1303 0.2923
psi(.),p(-moomlight) 13.35 3.53 0.0763 0.1712
psi(.),p(-wind) 14.23 4.41 0.0492 0.1103
psi(.WL),p(.) 15.14 5.32 0.0312 0.0699
psi(.FH),p(.) 15.14 5.32 0.0312 0.0699
psi(.D),p(.) 15.3 5.48 0.0288 0.0646
psi(.MD),p(.) 15.72 59 0.0233 0.0523
psi(.Grass),p(.) 15.72 5.9 0.0233 0.0523
psi(.),p(.) 15.8 5.98 0.0224 0.0503
psi(.FF),p(.) 15.84 6.02 0.022 0.0493
psi(.WB),p(.) 15.96 6.14 0.0207 0.0464
psi(.River),p(.) 16.27 6.45 0.0177 0.0398
psi(.BL),p(.) 16.62 6.8 0.0149 0.0334
psi(.BU),p(.) 16.99 7.17 0.0124 0.0277
psi(.),p(.degree) 17.02 7.2 0.0122 0.0273
psi(.OC),p(.) 17.12 7.3 0.0116 0.026
psi(.),p(-wet) 17.59 7.77 0.0092 0.0205
psi(.FO),p(.) 17.66 7.84 0.0088 0.0198
psi(.ML),p(.) 17.71 7.89 0.0086 0.0194

1.

Al

w8 S BD 2 L 145 ~BLAAER ~BUBE - FF L£¥ - FO
HHGS 2 Fl%¥ -MD I 4 ¥ ~OC % Fl - WB k4 ~ WL ;&+ f- ML &
¥ B ~degree '8 A C ~ wind R i# m/s > wet j& & %RH o

River (j 3 ) 5 ¥4 3 (MD)~# % # (BL)% -k B(WB) % 3 453 2 4 4 o
Grass (¥ #) ! 3 ¥4 (MD)2 EF % 3o (ML)2 /25 7] 2. 4c 4, »

Moonlight( " 4 #) : 7 k=(1-2 £/100)x(1- ? 49/100) -

FH(Z i ##): 52 BLAGH ~FF L% -MD ¥ 4 3 - WB-k# ML &%
R o

D (Simpson’s Dominance Index, #%' & 45#) > D = X(n/N)? -

29

s - il

1070490


http://www.coa.gov.tw

20134107 % 7-8 7 2B F BT 43 HA e

Model AIC deltaAIC  AIC wgt Model Likelihood
psi(.FF),p(.) 16.81 0 0.2763 1
psi(.River),p(.) 16.81 0 0.2763 1
psi(.MD),p(.) 17.78 0.97 0.1701 0.6157
psi(.Grass),p(.) 17.78 0.97 0.1701 0.6157
psi(.FO),p(.) 21.78 4.97 0.023 0.0833
psi(.ML),p(.) 22.42 5.61 0.0167 0.0605
psi(.BD),p(.) 22.63 5.82 0.0151 0.0545
psi(.OC),p(.) 24.28 7.47 0.0066 0.0239
psi(.),p(.moonlight) 24.65 7.84 0.0055 0.0198
psi(.WL),p(.) 24.76 7.95 0.0052 0.0188
psi(.),p(.) 24.82 8.01 0.005 0.0182
psi(.D),p(.) 25.18 8.37 0.0042 0.0152
psi(.BU),p(.) 25.18 8.37 0.0042 0.0152
psi(.FH),p(.) 25.44 8.63 0.0037 0.0134
psi(.BL),p(.) 25.44 8.63 0.0037 0.0134
psi(.),p(-wet) 25.45 8.64 0.0037 0.0133
psi(.WB),p(.) 25.69 8.88 0.0033 0.0118
psi(.),p(.degree) 25.88 9.07 0.003 0.0107
psi(.GS),p(.) 26.24 9.43 0.0025 0.009
psi(.),p(-wind) 26.68 9.87 0.002 0.0072

1.

Al

w8 S BD 2 L 145 ~BLAAER ~BUBE - FF L£¥ - FO
HHGS 2 Fl%¥ -MD I 4 ¥ ~OC % Fl - WB k4 ~ WL ;&+ f- ML &
¥ B ~degree '8 A C ~ wind R i# m/s > wet j& & %RH o

River (j 3 ) 5 ¥4 3 (MD)~# % # (BL)% -k B(WB) % 3 453 2 4 4 o
Grass (¥ #) ! 3 ¥4 (MD)2 EF % 3o (ML)2 /25 7] 2. 4c 4, »

Moonlight( " 4 #) : 7 k=(1-2 £/100)x(1- ? 49/100) -

FH(Z i ##): 52 BLAGH ~FF L% -MD ¥ 4 3 - WB-k# ML &%
R o

D (Simpson’s Dominance Index, #%' & 45#) > D = X(n/N)? -

30
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%

- A4 107 & 23 ) BEE LRI e e L 145 (BD)
2B T & BD S E A 14 B 2 20% 0 4§ ¢
BF (B 7)o wE 54 107 £ 2-3 0 #r0 ~ A 45220 BH A 2P > IR
GBFELDIEGBR(F 14) 2T A PSR DT RGN S EEE
ZoendiI Aom A PFEARY I B AR E R E R £ G %
S B RN R G % 5T anfE o @ X R ehik k5 program
PRESENCE ¥ w # ¢ significant digits #cfe % -] o HIRE 2 gk &

7o FHEAN TP A AR B  BE 420 3T BRTEE

Ky

Gov 13 R AW PN IR 2 RERG c FUEL IRET L
B 107 & 2-3 7 2 03 W 20%E & EE L o B A e Y
AR ABRIIRE BN RS M TS S SRR

BHHE (i T o

@45 107 & 7-8 ¥ 2B aE E L gp o By (FF)2 B enbf (24
B BHEEWHIE M 6.6%1 7 18 EF ML T (B 8) o a7t
(River)& | J 3 2 B Bl (R RIAE 7 5 & X 2 & ~ARBE ¥ 2 K4 A
B ST%ME > K KR8 DIl ¢ (B 9) o 25 @ 1 5 20 B A e
LHEFRI BTG AQE - LA IR EL > L RHRTL RSE

NI B!

\\\?{r

TR B R EH BT AR RN B
it -

14~ 107 & #7447 20 B2 2P > & 2 &2 i 2 i

Significant Digits # 7R 2-3 % 7-8 ¥
>7 VLR 4 9
3-7 JRHE T 13 8
1-3 FEE ST 2 2
<1 * A FRE 1
B3 20 20
31
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1.2

0.8

psid 35 &
o
(o)}

0.4

0.2

0 ————00 0000 MIWAN—WIONO60 9000
0 5 10 15
BDE 4 &2 4 1 4f 3 (%)

B 7°107 £ 23 " RAFA YR BIEEHFE A1 A LB G

1.2

0.8

0.6

psid ¥ 5

0.4

0.2

0 0000000000000 00N 0 —
0 20 40 60 80 100

FF R #3 (%)

PN

B 81074 7-8 7 G B E A+ KR L 5o LB F A LB
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1.2

0.8

0.6

psid ¥ F

0.4

0.2

. 4
O 0NNND — 00— U000 — 000 000
0 10 20 30 40 50 60 70
Riverj® ## (%)

80

Bl 9107 & 7-8 7 8% § = 5l hdr o 7 A2 M4
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(

g

)

POIRET 3R bR

107 & 27 3nEega & 8 3 4 % 40 AR 104-106 £33
My B F AALELRH X LRy INE g I F AR PR R R
AlF A (F 15) 0 12 B AR (FF) & # 3 4c & % (+21.6%) > & 2 3 (MD)
= 2. (+4.3%) > @ F Fl(OC) et b & % B % (-10.8%) » H =X 5 A +k
(FO)(-4.8%) o v g ® 383 Jr B B 300 H R 573> ¢ 380 Ffk
FBE AL B R A gtz B A ED R AR - X INA 5 N
B2 PREE R S ALY B ok (FOEEEE 0 2017) 0 B¢ ek
IR EEOR R S 0 iR e 2 G4 RSt Bk T
e feg e o FruL LR kg o ¢ R 21 BREE AP
BB RG22 BHECAREE 8 s iNE RFERLS I
19 BHRFP i]*u’ﬁ 113 5PH{c3 B 2RI REEE
1B ES 402 BHthgses Bl Bn L3 89/ S 304 2ot e s
BB oA PR P R A R e R e IIE L XTI e S

T * B SR BEFEE EHSE L BT AT

Foho kS IR I8 AT 2 o4 FARRIE R K f o 2 fRan

WA TR R MGEEHFE 5 2017) 0 B P BEA IR IRE T
FhAIEGAEEEZEGRTEZELEE R 2017 E S B R
:

0.9C (% 16) » @ 1* dde it

2% kR SR RATRTACGMM) SEGREEAR A 1 P 5

e

E A4V (FapH 2015 L E LA XML RAE S F R g
R R HEA Y Db G o KA 19RE 2 (2004)40 1 > Fk g

B2 S HBREFXZTEXTFEp 2002 £4= > R B3F7> 10 * B
b MDA K P FAT LT T A R o BEF P R

FoomEe- HHE -
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# 15~106 # & 107 # 3= 55 vt i

By Y 106# & W4 % (%) 107 & ¢ 304 % (%)

SHLE
(107 £-106 &)

BD 9.0 9.9 +0.9
BL 5.3 2.7 2.6
BU 4.8 1.4 3.4
FF 24.1 45.7 +21.6
FO 17.2 12.436 4.8
GS 0.7 0.3 -0.4
MD 13.7 18.0 +4.3
oC 14.7 3.9 -10.8
WB 4.4 5.2 +0.7
WL 3.0 0.3 2.7
ML 2.9 0.1 2.8

*H3 3 3 BD 2t < 145 BLAkE# ~BUBE - FF L ## FO %
H -GS 2F% ¥ ~MD ¥4 ¥ ~OC % F - WB k4 WL B¥ fr ML % % ¥ o

% 162017 & 5 ¢ & 5=

2017 & o ey
#£39E(C) 24.2 25.1

23 1 39ECC) 29.4 30

B 1% 3 398 (°C) 18.5 18.6

Ba 1652.2 1195.2
Bis% £ &2 % -k B (mm)* 31.1 3
BRE &2 %k (mm# 1305.5 932.2
"Rt I a2 SR B =B pEa g R Eh 2 =2 B2 ahp BEa E x90
HRP RIS 2 T3 F =B P BRI ER 2 =B ahpiEa £ x90

35
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B FR R ARSI e AR ol A
GO IRPFT ay Wrget & 1 AT F R E L S g E A
el O RAREERADTARNRL Y C FFELEL D ETHT N
ATl oo 107 R S R R Bk o TARRD A A4 WY

S ¥ e F LA R rBRE - THEF A 5 90-161cm
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