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SUMMARY

[Ishigaki Island]

The average coral cover recorded at the 77 monitoring stations in Fiscal Year (FY)
2013 was 20%and similar to the average coral cover recorded in the previous

year.

Among the 77 stations, a difference in coral cover of more than 10% was recorded

at seven stations, compared to FY 2012.

There were no significant changes in the coral cover at 65 of the 77 stations, with

all registering less than 10% change in coral cover between FY 2012 and 2013.

Decline in coral cover of over 10% was recorded at five stations in FY 2013, with
one station registering a decline of over 30% as a result of typhoon damage and

Acanthaster planci predation.

Acanthaster planci were observed at two of the 77 stations, which was a
significant reduction from the 18 stations with Acanthaster planci recorded in the

previous year.

The total number of Acanthaster planci observed at all stations of Ishigaki Island
was 3 individuals in FY 2013, a significant decline from the 177 individuals
recorded in FY 2012. The average of the number of Acanthaster planci observed
per 15 minutes per person was 0.02 (1.1 in FY 2012) in FY 2013 reflecting normal

Acanthaster populations.

SPSS (Suspended Particle in Sea Sediment) concentrations were higher in FY
2013 compared to 2012 with 18 stations showing SPSS stress level for coral

community.



[ Sekisei Lagoon and Iriomote Island]

B The average coral cover recorded at the 125 monitoring stations in FY 2013 was

40% which was increasing from the 30% recorded in the previous year.

B Average coral cover increased to more than 10% at 16 stations in FY 2013,

compared with 12 stations in FY 2012.

B No significant changes in coral communities were recorded at 106 of the 125
stations, which registered less than a 10% differences in coral cover between FY

2012 and 2013.

B Three stations registered coral cover of between 10% and 30% compared to 13

stations in FY 2012.

B Acanthaster planci was observed at 82 stations (66% of the total stations), a

increase over the previous year where thay were recorded at 64 stations.

B In total, 573 individuals of Acanthaster planci were recorded in FY 2013,
similar to the 558 individuals recorded in FY 2012.

B Typhoon-related coral damage was observed at 48 stations (38% of total
station), with large scale destruction mainly observed within the northern
sections of the lagoon as well as along the northern and western reefs of

Iriomote Island.

B Coral bleaching was observed in FY 2013, affecting an average of 14% of the
corals within the area. However, bleaching-related coral mortality was low with

only 0.3% of the corals observed with slight damage.

B Of the 125 monitoring stations, coral tumors, black band disease and white

syndromes were observed at 49, 14, and 115 stations respectively.
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VSRR 14| 401 427 36 | 34 31 25 | 26 26 24| 32 32 28| 30| 43 52| 52
VI : Y7b3-70E & 2 3 2 3 3 3 2 2 2 2 3 3 3 3 3 3 3
I TIDAE 46 | 17 11 17 19} 221 30| 31 31 35| 28 281 32| 29| 14 5 4
BEtHh s 3k 12 12 72 75 75 75 15 75 75 75 75 71 71 71 71 11 71

2) HIRI RV A THORRKER

FIEHAICBIT 58RI R A VHORKERZK 712, 58RI KU A VHERER
BOHSEDOHER 2 5 1R, AFEEOTA T, EA 25 en A3 70 Higl, 25~100 cm
I3 7 Hial, 100~200 em & OF 200 emPh i 0 HiACd o 72, RIAEEE D BALASHEN L 7= Hi S
X 12H#ETHY, ZD 55 30 embh EOHNH ST /2Dy o 72,

— i EARED L= o1F 17 #5030 emA_ EORAE, A~ TR (M 23), F
DARITHAE (MR 33), P~ 3L —P (MR 51), JINEKEE R (MR 54) . &R/ ST (M
AT B (Ml 72) OAF 6 HUSTH o7, AR LI EARERIT, ARSI
LB, WREICL DT, A=t FTFERICLIRELALND,

£5 BRIFJVAVERRKRERNOHRAKOHTE

2008 2009 2010 2011 2012 2013
25cm A i 47 47 51 66 68 70
25~100cm 25 22 18 7 5 7
100~200cm 5 8 8 4 4 0
200cm LA b 0 0 0 0 0 0
A RS 77 77 77 77 77 77
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3) X RUA HHOHHMA

AAEEDOFFERAICBT 52 U A HEHOFHIMARIE X 812~

BEUMAR R oo 7o Dik 14 #s RIFEENDS 21 HAJEA) . 1 dd7zh 5
BERAR 1T 56 S (RTAEEEA D 25 M) . 5 BEARLL E 10 BERRTGL 7 #S (RTAEE
e 4 HUSIEY) . 10 BEALL BIX 0 His (BI4EE L 72 L) ThoTo,

FHE B IR AR L LT R A SHHOBFEIMALBUT DRV KIS 228, AEEITRE
EEMANZTE A ER bR 7odbim CEALRD HIFEL I JOVIEN b B B E)
MR D2 < DML TE D O/IIMAFHAR R Sz, 2 5H1% 2010 4205 2011 4RI
V=7 BAZ RO A = N T RERICMA LERHAIS E Bbh s, 5% KB
ELARTIUZ. ZOWHRD I RV A SFEPEEITD 500 mIE LTS SRS D,
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N
(5 BALTFOFH) (om)
) <25 (70) S

@ 25 <100 (7)
@ 100 <200 (0)
® =200 0)
- S FY 1 UBL (0)

7 RESELBHICETIERI P A LEORARE 6 HAUTOTY)
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SRYUASDEDMABRKEE
( EE5 cmATO BHEH m)
e 0 (14)
° o<« (36)
@ 1= < (20)
@ 50 (7
® =<0 (0
® > 0)

©)

M8 HRESEADBEHICE TSI A VEOMARER
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(2) IO < FELER ORI

1) A=t +7

KEFEDOA =t b7 OAEBRNEZHK 9 IZE S A X% 10 177,

P IHEOR KOG CTHH A=t M7, NEILHFTIZIBTIX 1980 FRIZK
FENRBD oIt LIED 137 viREE ﬂﬁwTW%ﬁxzwlﬁﬁﬂ%EﬁﬁM@%@%
72 & TRRm WEE OEM DR SHUT U DB, e IS8, i 2 m & 7220 .
2010 45, 2011 FEicE—727 2z 7=D b, 2012 FEITB AN H - 7=,

FEFEA = T B LT-0lE, 77 Mg 2 Mg (3%) THIFEE (18 Mg, 23%) KD
Wb Uz, BB AENE 3 AT, IO 177 HK2 5 KIEIZREAD LTnd, ZhE
TOMRBEEBEROHR 25 & (X 11), MEZBLM LT 1998 4725 2006 4 £ Tl
0~3 EARDHIFH THERS L TN 7228, 2007 4213 7 IR, 2008 4Fi% 29 fE{A, 2009 1% 58
fEA, 2010 413 558 iR, 2011 4213 848 A L BTN L7=D B 2012 4% 177
REWD LT, SHICAEITSFERLIZEA = b T IEESHER SR VIR E TR L
TEY, AHEBEBICBT D RBEOE =7 TR T-EEZ2 0N, 2720, 4EEED
IR A= b TR RBNZ < RONTEY | S4EEOHT 71 I2BT 5% IED
KT A = NTREOKENH D LIEbND,

SREIOWEXFFAER 1 AH7-0 OBEEN LRSI L, @FESA O b=t

N RSN ToDIE 75 HR, EE O O bA =t TR S 2 @A
Tigid 2 s, 2 AL L 5 AR D T2, 5 EALALE 10 EAEARm D MHERFEAE]L 10
EARLL Eo TRIEA ] 1ZENER O R TH ST,

900
A

800 /\
g 700

N

5% 600 / \\
ﬁj 500 /
& / \
% 400

300 / \
200 /
100 /'

/
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

0

B11 FZE bTORBEEEERBDOHTR
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@ =10 (0)
@ mrEE 55 <10 (0) S
o BB 2< <5 (0)
o EEE <2 (T7)
() HHhsE RS

N
AZE b F15 BREHEY W e E

Mo RESADEEHIZEITAIA=E FTOERKER
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It FOBESA L w+e
200mE ©)

*  20~30cm @)
% 30cmelk (0)

A2k FFRU ST (75)
() Pt =S

10 FESELESICETSF—EbTOREY (X
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LR 2 S0 \NEILSETIIA = FERSWERIZESE-TBY .. Y T
EIHED 5 2 DRFAEOTREM L ED . HEIZBIAICRT 2 LERD D,

2B, AEOHFETIZZROA, FARITEFO T EWEIZIBSWT, A=t b7 D
BELZT TORWD, KBRS R A KSR > TODONERS - (K 12),
= O MR OFERNE Tl 2010 EHEA S S = b R FAKRRAE L. BUR I L SRR
(72 IRRE & T2 o TV B, ASBORAT AR = < R\ HES O 72 O P-4 Y D BRER 23T
R & ITE TV, BEEZZIT RTINS 2~30m LOBERL TWARVS, T
ATEEICIENTA=E FEBRBATE AN NE LA, F=t FFOREAED
2D kS fpf A et L SRHEATE S CUUE L JEIEE ~ DI B S FTRE L 72 ) |
F=t bFBUE L% OWHEOEEICH 5T 5 & bhus,

2) yramEH
TulAUETIRE AV R LA U U IERTYH I EMR L, P IREEICKR

W EZ LTI eNnH D, AMFEEORETIE, 77 A 16 Hirl (MG 22 1K)

Tholei, 5OL AV TFFEENMETT 2IZEOHET RSN o7c (M 13),

3) AfbHE

AT, 11~12 HICHEEZIT R 72F Y Y~ 7 F (ML 9) | JHEF mifaskaT (s 15) |
REPHRT (MR 16) . ERURFE (MU 17), EBIRR (M 18) . v~ 3L —1 (HiR
51), JIPE/NEAL (i 52) . EIR/NSET (MR 71) ©, BWGEFTO w2,
R U A S OTERTICTHEIZ L 2 L Bbn a8 A b A b2, KAk
BHEIMRE N2 -7 (K 14),
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#y T BBARERE W+E
© L REHLLG0) BETEAL ®1)
©

© @ /ICBRRECRENGD MR

@ I BRIKEC . BEMGHZ M EON, HEERLDRBEEIRS L (16)
©)

@ W BEEDS . B RETEESNG
() Pt RS
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13 RESALBEICETSY IBREROIHRR
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BIER( %) )

O =z © W‘Q’E
() 50= <75 (0) S
O 255 <50 (0)
o 0< <25 (11)
© 0 (66)
() P3HhetiE RS

14 REERDEEHIZHETHEER



4) ZoMoBRDH)EL

=y

ARG IZHEE U, A ENFRBIZ A>T EUEX, 75 (TH) &£ 23 (10 A)
D2 THole, ZDHHLERT HITAHEEORMEFZ NN @M L, AHEH; Tl
A O JRL 2 HUL T Fe KR B 59m/s ORFZLZR SR E 5540, 7 A 12 HZFRT 0 KB 13
APt 4 Rk CoRKE (AHEMERER) 13 194mm ZFi8k L7z,

KAEEOPMA TR, AR~ (ML) . R (s 30) . AT (M 31, v~
AN LR (M 51) IR INE R (s 53) o JREKES A (M 54) o J1REKES (iR 55) |
JIPFKEEARTE (MR 56) . 7 T 7 A » Rill (MR 58) ., Ak /Km (Mg 70), EIRE/
R (MR 71) Blgi (M 72) 0 FORBEMEEAT (MU 73) 0 Rl (MR 74) @ 12 H
BT BEUC KD EUR T R U A SJERIER 28 o o TR & OO, B OB E)IC
KoV TOME PR ST,

@Y v ADIHR

X 15 (ZHRDOFARDL, £ 6 (TR OB E R T,

AAEFEOFRAETIX, #RIT N (M 8), Y v~ F (M 9), h2A/VIRE (H5 20) .
REE (ML 27)  JaTR (M 28) ( JHIE R (H1F 30) . P~/ L —ail (MR 51) . JIPFE/
A (M5 52) . I/ NEAL (Mt 53) . JIPFKBE T (iR 54) . JIIF/KEEE  (HiS 56)
= BB~ KR (M1 69) . 44 Bk (M 70) . B/ NSET (Mt 1), JRiIEE (s 74)
? 15 R TH » TFHOIFRP MR S N7z, FRONFUTIEE A 3 #igd, RUA K
B AN 11 #R, BEHS 1R TH Y HE 70 TIEFRV A by Rr—ARRRE )
-7,

£6 HUIDRIDEFNHBEMREY (HEEBRL)

ARDIELE BEIh-haH
B% 3 4
BHR 1.(0)

ROA b rO—L4 11 (4)

@ L F OHEFIRDL (SPSS)

AAEFE} SPSS {EIZ L B MIE CHAEEIT 72, SPSS {EIZ DWW CIEakE 2 80T 2 45T
OIHITZIZ L 0N SND Z e b D7, KD 72T KIE 3m Jith o F-H e
DOW 28I 2 K DDA T 7o, Fo, BYEJED RIS 22V iR 7R 83 1E 72 (7 & C R
ERTERVGEIE. b2 TREORIUI TH T TAERAT) & LT,

F AR IZIT 5 SPSS OFEHRIMAEDHERE 23 712, SPSS DKk A X 16 (TR
B
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x7 RIESEDBEICE TS SPSS DREHRAM R D HE

FHA | 2004 | 2005 | 2006 | 2007 [ 2008 | 2009 [ 2010 | 2011 {2012 | 2013
SPSSPE #k
1 0 0 0
2 0 1
3 25 | 18 9 | 18| 11 5 41 10| 16 | 16
4 131 18| 18| 24 | 11 | 11 | 24| 15| 22| 10
5a 23 | 24| 34| 22| 31| 37| 24| 30| 24| 29
5b 3 4 5 4 7 12 8 6 3 8
6 2 3 3 2 6 4 6 5 3 9
7 0 1 0 0 1 1 1 0 1 1
8 0 0 0 0 1 0 0 1 0 0
] E A w] 7 6 6 5 9 10 9 8 4
5bLL b Hh K 5 8 8 6 | 15| 17 | 15| 12 7| 18
ARt K 5| 75| 75| 75| 7T | T | 7| 17| 17| 77

FAE OFER, SPSS Mk 5b LL ETdh o 7= DIXKEFHEGAT (ML 16), EHURFE (i
17). EABRATEAE (MR 33) . PAGRSEVRR (Misi 36). &7 7Wim (M 39), JIFEK
FEALTE (s 56) . RS 0 (sl 63) . BLEIR (M5 72) . A IR (M 75) . B4
i (S 76) @ 18 HUSTH Y, FEAEED 7 S5 11 #HSHEM L, MEEEL Y K&
BEAL LTV e,

(3) REEAMEARE

AREFEDORAE T, FICKBMEN B> AT o 7203, A=t FFIC X DHER
W72 BB Z o 72 AR DI RIS T TOHSIZEBWT, 7R Y TZAXAE A N
FHAXAZA DHIEYNIZH DI R A VHEDNRBELZZITTIEZ K S TOHETE
gain,
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Y TORID BE W+E
O #62)

® H(15)
() HN3these =~
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SPSSP#R: SPSS(kgm)
o 1 : <04 (0)
2 :045 <1 (0)
3:1= <5 (16)
4 .55 <10 (10)
5a: 10< <30 (29)
5b:30< <50 (8)
6 :50< <200 (9)
% 7 :200< <400 (1)
X 8 : =400 (0)
- RRE (4)

() MHhetsE =

* %+ +@@O0

16 RESEADBEICE TSI FOERIRR
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2. A ORI R OVPE 2 o )50 ik

(1) o IoEEWRN

1) Vo TORERVEFTR

BB ARG DV TWEIC L D0 TOREOFHE 2% 8 12, > TOHE KRN
ARRAK 1T & 1812, MEEEND OV AW O Z R 9 LK 19 KT 20 (2R 7T,
SFHAEHA O TEWEIL 40% TH Y . FEEE (30%) &l LTI L7,
AAEFEY o THED RO TRE ] (10%A00) & 412 HmAs 6 Him, TR (10%
Lk 80%A) 1% 39 Him, TRRARE] (80%LL 1 50%A0H) & Ao S4L 5 HRA 39 Hi
R TR (50%LL E 80%A) 75 35 Mg, MER] (80%LL L) & SiL25HID 6 HimfF
TE LTz, WPEEORAMSED RO TRR] KO TRE], RPARR] LffrsiiTng
DT, RAREMHROY > THETH E 0 B LTV RWRILICH Y, 2R LT TR
B IRy END, FEEREIT T TRE] 2320 #i, [RE] 2328 b, TR )
2337 M, TE 37 MK, TR SHSTH-7=0T, M TRE] HSiTRkE < B
L7, TARR) M RE ML, o0 RR] bbb hiclinlz, £z, [R]
L MER] OHSIIVEEE X0 b3 il LTuni,

£8 YUIWMEIZLDY L IDKEDIMAREMRE (£ 125 thmh)

Yo IHEDIKE s (FEERE)
BHOTAER : 10%KHE (<10%) 6 (20)
B : 10%LE 30%KiE (10%= <30%) 39 (23)
PORE : 30%LLE 50%Ki#E (30%= <50%) 39 (37)
B : 50%LLE 80%Ki# (50%= <80%) 35 (37)
BR :80%LLE (80%=) 6 (8)

SARE TER] CAMESNIoid, ZyRsE B aENn (MR 44) . 77E B v Rk
(M7 47) . MEEUBH (s 129), 3 Y% (M7 130), FEJIVEH /W8 (M1 134), JE
JINEH ¥ (MR 135) O 6 HIEDATHoTo, ZDHH, Him 129 & 134 1FEhEh,
THENFTHY YT THEIV U AOR-FEHEARBEA R THY . U AHEL LTER
REBICKS SN DO, i 44, 47, 130, 135 D 4 il TH o7z, —HREEE TEY
v PR SN RIS ARAE L7z A RS A MO R B (MRS 2 & Te) 251,
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ZDU T AT 7 ERNHMER IR 2T,

RO KMEELOY U IREORERE (£ 125 #mH)

YU JWEDER hmsh (REFE)
FTRECEM -0 RS> rLlE (30=) 0 (1
Mgm): 10RA4 > FUEI RS FRFE (10 <30) 16 (12)
MERGELL: -10RA Y FEYRECT0RS » bR (£10) 106 (95)
M@ 30 R4V FEYKREC-TI0RS D FUT (-30< =-10) 3 (13)
TRECHED] =30 K1 > FUT (=-30) 0 4

WEAERE & bl L7y SR OiAE 25 & (£ 9), TRE BN (30 R4 > RLLE)
U7z M8 0 sl (PEAEREIE 1 i) . T3 (10 AR A > RELE 30 ARA > ARG oMl
SN 16 M (MRS 12 #i) . 28 k7e L) (£10 i) OHISEA 106 HisS (WEAERE X
95 Hig) . M) (=80 RA L FEVKRELS 10 ARA > FELT) OMRA 3 Him (W
FEIEX 13 Hi) . TRELIAD ) (=80 RA > FELF) OHSEAY 0 Hisl (WEAERE I 4 Hi)
ThoTm, AEREIT, FEERE & LT o TN LS k& <o . 8
L7 HLSER DT HIN U, WAME RO bhvoodh 5 Lo Tholz,

T IHEN 10 RA > FULEEE L7077 B ok (M 1: 15 R4 2 b)),
U VR (MR 2: 29 RA b)), vT e AL (M3 15 KA ), BE
JerpperE (Ml 4: 1484 > b)), T TKER HA36: 13481 M), BE—/NES
BERE (Mol 39 0 11 ARA > )| VTS B u iR (Ml 49 11 ARA > M) MTEEN
IBERES MR (ML 50 : 12 A > b)) | & BAEEE (M 54 : 19 AR A R U~/
E—HEN (M 77 0 11 KA > b)) iR P AEREAME (M99 0 12 KA > 1), /b
P TREERE (MR 107 : 11 ARA > b)) ¥ ek (MR 127 0 12 KA > b)) JEHRTHE
£ 183 012 ARA b)) BEINES 2 (M 135 1 11 ARA > ), SR hRERx (M
H137T:18 KAV ) Thole, ZNHDH 6, i1 (V7 B omiE) . #1833 (0
FRREI) CiE, 34FREE LC 10 ARA > FLAESIIIAA LTV 5,

—J5. B TWEN 10 BA > LB T L-olk, 27 I KEAE (M 65 1 —11 R
AV ). U~ e —Ag (S 93 0 —10 KA > ), A% Y mflEkg (R 139 1 —
1LARA ) THY, EZHERICLDBHEOEENKE N7,
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W RS R A U (2)
W REk SIS KU UERR (0)
] 11808 RY A VR (0)
[ IV 2 R A ULBOASEERER.  (5)
N Vv ZEEE (16)
B vi:v7 b 1-5IUEER (0)
() M3 =~

WE( %)

© <10

o 10=

O 30 <50
() 50 <80

18 AREEDEBICHTZTVIRERVERE
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BEOEERL(RIVE)

A FECiED 230 (0)
A 10 <30 (4)
© EFHL -10< <10 (18)
M7 -30< =-10(1)
V & 30 (0)
() AIFithssE 7T

142
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2) BRI NV A VHORKER

K10 IZHIR I R U A VERAREBEROMGEOHER 42, M 21 & 22 I[TH/MS DR KRR
BT,

AFEEEX, TEURI R U A RS RS 11 Hs 6 6 His 2P L, [25em
Lk, 100cm i) OHUSIIVEFED 64 HS 6 67 S ~HI L, 1100cm LA =, 200cm
A ) IXVEED 25 HS G 21 RIS Lz, —5, 126em Al OHURIZVEFRD 24
iR 6 28 HFITHIAN L, T200cm LA E ) OHUSIZREGFED 1 HSN D 3 HsIZHIN L7z,
RREROTEIED 200ecm LU ETH > 7-DiF, ~ A B P AR MIX (M5 13) O 221cm,
B s B S R (MR 14) @ 204em, P& B ARG (M 47) @ 202em Th o7z (F
10),

Flo, AEFEICR o TEIR I R U A SEHADSFHEL U2 MR (MR 0 BER) 12,
REFEAUFEmANO (#1510, 20cm), U~/ ~E—N%OQ (HA 81, 5em). MR
HHEM@ (M 124, 5em) , MEH B PE EVREERE (M1 125, Sem) . & iRl (Mix 127,
20cm) O 5 MR TH Y | FHIMA L2 R U A S/ DMHEREE L, o ITREENEIE LA
Wiz Bbhniz,

K10 BRI FVAVEORRKREINOHRABDHRS

2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
25 cmsk 3 3 3 5 " 18 | 19 | 27 | 28 | 24 | 28
25cm KL E
o 51 65 | 63 | 50 | 70 | 66 | 68 | 58 | 46 | 64 | 67
100cm LA E
e 45 | 39 | 40 | 45 | 30 | 25 | 24 | 31 | 40 | 25 | o2
2000m L4_E 4 13 | 13 9 1 0 0 0 2 1 3
éﬁif'”" 10 3 4 5 " 16 | 14 9 9 " 6
7L
T1(E 90 | 103 | 107 | 106 | 78 | 70 | 671 | 67 | 74 | 61 | 62
=P 59 | 66 | 65 | 62 | 46 | 45 | 45 | 47 | 54 | 45 | 46
a5t 123 | 123 | 123 | 123 | 123 | 125 | 125 | 125 | 125 | 125 | 125
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BRI FUAYEORKER

( 5 BHALUTOFEY) ( cm)

e <5 (5)

@ 255 <100 (9)

@ 100< <200 (4)

@ =00 (0)

o BHS KU UL (5) =

22 BREFADBEHICETIELS M)A VEORARRE O BHEAUTOFEY)
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3) X RUA HHOHHMA

F 1V ITHHUINAEE BRI DM S E A . X123 & 24 I8 HUS OFHUNAE A =~

WEEREIL, koDt IRFERIE O B2 & 70 5 10 BEALLE 20 BEAAR2Y 36 HiS, 20
BEARLL I 30 BEARATHAY 15 M1, 30 BEARLL E 40 BEAATHAS 4 MM, 40 BEARLL 123 4 Hh
WTChoTo, A, 10 BHALL L 20 BEARANGA 41 HS, 20 BERLL L 30 BEAA M 2
12 i, 30 BE(RLL F 40 BEARAAY 2 HIAATH Y | 40 BEALL EAY 3 HILTH Y | MR
LHIT D L 10 BEARLL EO LS 1 R LCnTe (3R 11),

I R YA HOFRINADIEF 2L\ 30 BERLL 72 o 7o s, 3 ZKEm R (M
A.35) . Ve S VEIhEERERE R (MR 49) . VTR BALHIM GG (M 53) . 3 T KEALER

(Hr65) THY, b OMRIE, AVEREBALIED MG & L < I3UKEENIZALE LT
% (X122, 23),

FOHUMA BN RIEIZEEM Uz s, BEALpiErE (s 19 10 BHE—27 BEK) . /7
B R hEERE R (MR 49 1 25 BEIR—40 BEK) . 1R BALAGhiER (MR 53 « 17 BEfk—
61 BEIR) . /NS FETREERE (MiAt 107 15 BEA—30 BEK) Th o7,

—J7 . BHINAERKIBIZHED LR, ~ 4 B AR (MR 13 @ 30 #EHE
—20 BEAR) . M@ S EERESM G (M 51 0 28 BEA—16 BEIE) . & BAL RS Mg (s
52 : 40 BHA—21 BEHA) . I F/KEIET (MR 64 1 40 BEA—28 BEE) . = T KiEL
o (M 65 ¢ 45 BEA—31 BER) | 2R E B PRk (M 68 @ 20 REA—10 BHK) . 5%
INE AL RS M (MU 73 ¢ 20 BER—9 BEE) | /INEEALEIESME (i 74 : 25 BEfR—
12 BER) . # % R 7 TP ARMIK (M5 112 : 30 BEAR—13 BEMAS) . EE0hakRg (MR
137 : 15 BEA—5 BER) Th 7o,

11 I RUASEMAZERMAR (2122 #A0h)

S RUAVEMARE (8K m) sk (REFE)

0= « 2 (1)

1= <5 34 (35)
b= <10 28 (27)
10= <20 41 (36)
20= <30 12 (15)
0= <40 2 4

40= 3 4
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S RYAYEOMABKERE
( EE5 cmBA T B m)
= 0 (1)
° 0K <1 )
® 1= @
® 5= 0 7
@® 10 <0 (5)
® = ©) 142
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(2) IO FELER ORI

1) A=t 7
F =t FT D 15 EBEENORMEM R A K 12 10, FHHEAICB T 54 =
T OERBRIAZK 25 RN 26 12, FHEHAICEIT 24 = NTOEST A %K 27 &
28 (2”7,

®12 AZE bTO 15 MBEHRRKAOREM RE (125 #R)

e FTRARKR thmy (MEEREMRRD
BESH (0 @) 43 (61)
BESMA (0< <2E{K) 41 (34)
ZL (EER) QEk=s <5@EK 23 (10)
ERXEE GEK= <10EHK) 9 (16)
X F &£ (10@EAK=) 9 (4)

AEFEA = T 2B L0, 125 FAHAH 82 A (66%) T, WEFEE (64 H
R E DRI LT, 61T, BIEHRECH R D 558 fE{K2 6 573 IR L 7=, 15
SR TPHER 1 AHT- 0 OBEEEZHNTA =t FTFORERREX ST H L, 4=
b RNF AR LAY S (0 ) 1343 s (WEAEEEIT 61 ) . DE@wom) &
FrIp SITo MR (2 ERAT) (T 41 Ml (WEAREEIT 34 #hs) . T2 (BEE) ) & A
7o ST A s (2 MEIRLL B 5 EASRTE) 13 23 M (WEAEFEIT 10 #ha) . [HERA ) IR
REIC D & Bip Shu- ik (5 ERLLE 10 JEARSR) 13 9 Hisl (MEAEEEIE 16 His) | [K
B RETH o oS (10 EARLLE) 139 Hum (ML 4 i) Th oz,
RIBARRE & Zdp Tz ik, B ALIREERE (MR 20 : 10 {E{k—22 fEK) | 7 B vh
HERE M (M 50 @ 13 fEA—22 K) | 178 Bt RS s (M 51 : 19 fER—21 1K) |
I FKERE (M 63 : 22 fER—21 fEK) . =7 ZKET A (R 64 : 30 fE{&—40
@) . AR EIEESME (MR 74 0 19 HIE—32 H 1K) . 7~/ ~E N (M5 78 : 3
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1T 14% T, FHETFRIT0.3% Th Y AFLE O A TGREH K U8 2 5 80 i< o b8
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F14 W03 FEREHOBLLERS VY TEDtmE (128 tmh)

BiEE Hh 8
15%= 0
50% = <75%%i& 0
25%= <50%=%i& 1
0%<  <25% 108
0% 16

R15 1998 FEMD 013 FEFTOEELOBERSN-FOLMRDFHALE (h)

HEEE 1998 2001 2003 2005 2006 2007 2008 2009 2010 | 2011 2012 2013
aiE % 65 24 31 33 16 49 65 42 39 32 17 14
TR (W) 35 2.8 2.7 0.2 0.6 33 6.3 0.1 0.4 | <0.1 ] <0.1 0.3
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H). 125 (8H). 1555 (8H). 1755 (8H), 19%5 (9 H). 265 (10 A). 275 (10
H).30%5 (11 A) b AEIEIICEEL 5272, 20 OB EUC L5 TREEOMHRIX
EFRA R OK) 38% D 48 HiR TR H AL, FRCVER BT L QLS. WSS, A 19
AEs IS IR AE P Y TREE SRR S e,

BB AL AT 4 ) EUEE A EE LB R 830 &5 (LA 895hPa, Fie KEUH 65m/s,
AR RS 28 500 km, FE MBI RS 330 km) (2 K DRERAALFEL LT, ZORRMN
JNE ISR BT L7z 9~10 B#IC, RUTEIRAEE D . 12 A OFRARHZ B &S —F
R RBERE (M 105) TIAHPHIC M SEHT LW —7 (B OBEENBIR ST,
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g, BHWoOMBL A LT,

JEIGS 23 2 508158 S AV 7o A LR, MR 14 Gl s Bl s 7 — 7 IR R U A 281
4 FEK) . 80 (U~ / "E—Wifk ; ko e 90 280 3 BHIK, BElk=aso o % 4
FEIR) . 85 CHHRE /KK ERERL N ; BRFBRIR = ot o 0 10 BRI, SRR~ 55 6 7
1K), 94 (5 v oM BBk = 8 0 o 0 12 BER 3Bk e o0 8 1 REAS) |
95 (MRS ; BRIk = & 9 0 48 14 BEIR) . 98 (Hils i sU=HkONG 18
= o RS A L 99 CBrii ey T HU R HUR MR M B = 8 o o R 12 BEIK)
103 (P B\ SR P BIERE SNGOR 5 BBk =BV T 4 BER) . 180 (3 Y % 2 R
— 2R R U A U 1 REHAR, Wk o s S8 20 BER) . 132 (R ILAEH ; 7—T v
WI RUAEH2BEE, 2V VAR =R FU A ELBHE, Bk ae o T8 1B
1K), 133 (EHRRIA ; BREIR = oo 8 27 BEIR) . 134 (FE) IS /3 5 gk =
YU T 10 BER, BRIV o S 5 BRI . 135 (BE)INETR Wl Rk e
> AR B4 FEIR, TR = E o TR A3 FER) . 136 (VY Likfkk R = E A
22 BHIR, SRR~ T 1 BER) ThoTo, TNHOFERADOZL < IX, AT
B OV 3% S P ITES MR A& L Cds 0 . 2006 FLURERKRE L TV DB Th D,

BAHRIC OV UL, 2010 FLUREE O REEE BT 2 L 510722 T D, ARG
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1K), 85 CHTm R KK EREMN ; BBk =& 90 8 13 BEIR) . 94 (REFITERRESN ;
Wk e Yo T 2 BER) L 104 CHTg S —PE R S THIBERE ; Bk == Y TR T HE
R). 135 (BB ¥ gk o e T2 BHE) Thoto, Frctimikae 4
VAN ZORKUTREA LT IS AL THE CTH o7, ZO[mIT 2010 5
i L CRied HALTz,

F-. RUA Py Fa—AIRB LY IR A2 RSB L-01%. BE—
VEER B TRIBERE (MR 37) . /NE B PR (MR 43) . /NE RS PEERE (M5 107) . AR
IR (M1 138) Th o7,

®16 HIDRTOBENHFEMRE (MEEHLRL)

RRDIELE BEIh-heH
EE 49 (41)
BHR 14 (11)
RIOA4 b rO—L4 115 (106)

MR TIEARWA, T4 28 (RAOWHREO ) 139 v TRERICAE L TRE
L. AR EB-CLES Z DD, ABMENTIX, TALELRADOHELEZ 3 2D T
7 TEERL TGS (F17), AEFETILEF ARBIEL S - #S80E 45 #IS T, WEESRE
(40 H15) KoM L, Mkt NE I h D LB BD, TV 3 Bhii/
BUBOR) &R Lo & LCiE, 3 ZKERERR (MR 35) & B i th ARMIX ()
AL46) , TEFREHIPEERE (M5 60). =T KIERE (MK 63), U~/ NE—Nfx (M
A 80) . BTk K SRR (M 85), =Y B AW (At 120), ERVIEATHER (M
A126), A3 U AR (ML 189) 3 o7e (GE9 LK),

K11 TIEFRANBERS =R BOER (2008 F£~2013 F)

2008 £ 2009 £ 2010 & 2011 & 2012 & 2013 £
2291 (R 103 112 97 81 85 80
Svv2 (R 19 11 25 31 30 36
F29 3 (M BREX) 3 2 3 13 10 9
At 125 125 125 125 125 125
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@ v OHERRIRIL (SPSS)

AAEHE E 82 MG ) & HEREW) 2 B4 L, SPSS I TR B E & A4 EOME 1T -
7. SPSS Mshkfi DMtz 18 12, A MR SPSS Mk z X 35 & 36 12",

o AT E G 2 % SPSS Bk 5b LL DN, b &k L7- HiAIT 8 A (WEAEEIE 6
M), 6 2R L7zl 11 Hul (MEAERE 1T 8 M) . 7 27R L7201 0 #isS (FE4FEE I 3 #
). 8EIRLT-DIT 0 MR (WEFEEE S O His) Th o7z,

SPSS Mk 1 7257 7 ba FTIIFAEZAEZ L Lot v IEARER O SPSS il & =i
TEBO ., AMEORERT ST (82 AN TiX, AN 8 Hl (63 HiH) 22
HPENICH DO T, RESBEDECE L CRERIRIBICH 5 MRS, HEEY & Bk
L7ca 82 #iR TORLFREWE O EAEIIVEEL VD L, 24.5 ke/m3 (WEFI
30.4 kg/m3) %R LT,

SPSS Bk 2y 2 BePELL B3N U 7o i, SREALPEERE (Ml 5 1 5a—6) /N R
FEIAPN (MU 42 : 3—ba), v E B VP ARMIX (M1 46 : 4-6) , B EAEMN (H
M T70:3—5a), U~ /) NE—WNix (MR 82:83—5a) , 77— — B —Nfxk (i1 88:3—5a) .
RS THY J55 e SRR, (MR 123 3—5b) | MufH] S AL (Hisd 124 : 5a—6) Th o7z,

—J5. SPSS B&fkns 2 BxpELL_Ejekb U 7= HuSid, Bk - AL R BERE (e 12: 5a—3) |
PR 5 AMBERE (s 60 : 654) . I FAGEILHD (145 65 : ba—3) . /N RIER (1
ST 66 : 6—5a), HEILVEREERE (1T 106 : 5a—3) . MEEUAE (M 129 : 7—5b) TH
-7,

& 18 SPSSRE#RAIGAEMRE (£ 82 =)

SPSS FE&#k R (FEEE)

1 0 (0)
2 1.(0)
3 11 (12)
4 18 (26)
5a 33 (21)
5b 8 (6)

11 (8)

0 (3

0 (0)
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(3) NAEAMERIA

2004 4R L0 NFHH, THE A, XNIEO BB AT L TV DN, AMEEITRE K

EOBETH A TZMEEL D H0EIE L2 (R 19),

&19 2004 FEAD 2012FEDE=S ) VJICE T H2RBOHBRERE (125 #17)

2004 2005 2006 2007 2008 2009 2010 2011 2012 | 2013
NGHE 90 113 145 136 87 68 51 10 46 94
RS 683 2162 1379 1028 1148 1128 148 812 693 985
ol 48 61 67 45 33 30 24 25 15 26
fafE k% 821 2336 1591 1209 1268 1226 823 907 154 1105
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SPSSHE#R : SPSS(kg/m)
° 1 <04  (0)

© 2:045 <1 (0)

© 3:15 < (0)

© 4:55 <10 (2

* 5a: 10 <30 (1)

* 5b:30< <50 (3) 142

* 6 :50< <200 (2) .

% 7 :200= <400 (0) 1 141
X 8: 2400 (0) s

- R (15)
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