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1. HENEREBH

AR T 1R AR 70 B ARBRBE 23 Fhiery & < RS, %%Y%fif)%fﬂi%#ﬁiﬁﬁﬁfé{%%*ﬁ
NEL BN D. e TH)IIES R E TCH LA aaa~ (Salvelinus malma) |
RO AEERIAREICH 0, BN THRICHRZRHIBICOmMEZ Abn (K1), %
ZHRAEB LU ORLTIEZ < OMJINCAER LTS UNE ILIED 2003).
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OsHima 4VE ‘Js°‘
X 1. dEIcB AT A~vA2 (Q) A anma~ (@) O4HA (Fausch et al. 1994)

— 5T, ENAREESZTEENOZL S OWJINZITWEL - IRIL X LN SHERE S, A%
BIBEPEALTND . FIRFEE TIEZ LB ZWVIINEEKIERELS, Avana~vDtlR
BEMENZ E2VURITWD (B HEIED 2000, 2002; Kishi and Maekawa 2003). & 512,
FIR Hlsk D SURIZIRBRL & 612 B LT TR, & Lak{E XTI BEAR OB PR MK
T L, {EMER S OKEERIEZ S 729, BRI & HITRIKIED R Z25 & Z LT
W EHERIEND. LL, SBOREREBEFT DI+ RT —2BREHINTNDS &
EEZRVRIICH D .

HRFE I IR OEWILAE R Y, RS RABLOTNIAZ V. 26 O]
JUBEITVE )7 & BRI o0 1T B, BRI A A R — 7, $%RE DIREWRIFRIVA A T
a:mﬁmiH%(mm)ﬁmﬁokﬁﬁﬁ%%$bz,%%%%ﬁbkﬂ%@mwmu
FeBfE £ CTOKIBE L, RBOAEREESZWMET 5 L8, FEMBUMMIGLONTET
— X HRZTHET .



2. AERE

2.1. AERZRAI

H28 (2016) EDOFHE TIX, HFEEREHDOET 37 W)INTKIRFEZREL, D5 7
PN OWTCHSE - BRI EZ LM L7 (X 2).
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7% 1. H28 (2016) 40D /KA FH3% & MR o FEAE fE
)14 WGS1984_y WGS1984_x
1| T vy 44. 201408 145. 198692
2 | vy 44. 198097 145. 195922
3| A H Ay 44. 122368 145. 103451
4| ATy 44.104313 145. 073816
5 | Amey 44. 084972 145. 011767
6 | 7o 44. 047349 144. 980473
g 7 | Avaasrg 44. 043710 144. 955593
8 | FxovtrA 44. 038357 144. 935662
L 0
9 | AHT 44. 024695 144. 938663
10 | %ol 43. 987421 144. 890093
1 | Ay ash~vT 43.591129 144. 530775
12 | AF A 43.971072 144. 855610
13 | AT %35 43. 954596 144. 852309
14| B 43. 923434 144. 842231
15 | koW 43. 926144 144. 796928
16 | EALYY 44, 255879 145. 359998
17 | 74 K=Y 44. 190890 145. 324541
18 | Avamay 44. 165649 145. 298474
19 | L 44. 139602 145. 264488
20 | FF Y~ 44.132154 145. 258340
21 | vayy 44.120616 145. 252882
22 | fri Ry 44. 111546 145. 247389
23 | Frr Y 44. 100568 145. 241845
24 | BRI LAY 44. 084212 145. 237465
25 | v H 44. 075869 145. 240284
Ll 26 | A 44. 062016 145. 236459
FEEM | 27 | mgek 44. 034044 145. 207630
28 | #p) 44. 023169 145. 186583
29 | Ak 43. 992023 145. 155049
30 | Hp R 43.979523 145. 153151
31 | S 4E 43. 969876 145. 138978
32 | pE b 43. 958207 145. 131909
33 | o 4 KB 43. 947998 145. 126430
34 | F R 43. 947027 145. 068958
35 | Eq 43.901848 145. 100904
36 | ¢y et 43. 881968 145. 095330
37 | s 43. 868148 145. 091335
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08, WMEOFEIL, H23 (2011) 4EEELE H24 (2012) 4FERL2CTmaR4E (1 R (1 -3
R)) EFEM L, H25 (2013) 4EFES, H26 (2014) 4FEREY H27 (2015) 4FEFER)E, AFHA (2[H]
Bt 2 3R)) ZEL TS,

® H23 (2011) ¢ (Tl
W G A4 x=axy, &l FxyIvelrA, AUVIRY, T
R @) Frawuay, FURey, SEXIA, AER

® H24 (2012) 4 (Pfiai#)
P @) T oNeR_Y, Ly, RaRY, FigfeS
B G Ay NS, R, R

® H25 (2013) 4 (AFHE)
TaEE Gl AX 2y, muay Ll BEAgA, v~ hyh
WE @I ek, FvER, R

® 126 (2014) 4 (Ail#E)
Vs G Fat~<T, 7o, FraavrA, I xax,
Fx¥ 7 vtrA
WE @I Ay N, ik vt

® H27 (2015) 4 (AHHAR)
PR @) TSRy, Luy, AUTRY, T
@RI FXRIXRY, vavy, BEAIAY, R UL

® 128 (2016) 4F (AFH#)
VaE (L)) AT N
Wi BRI ®ALVUY, TAR<Y, Aanay, @A, SXH, ERMA

SUAET L o 7 BRI TR 23 4R HE R SR BE LB D AR A RERIC 3515 5 I o0
DE=H Y LI EREED S b EMHASWREE, 2012

PR A B ARZARE T2 TRk 24 AR FEHEIR B SARORE IS 0 AR M A RE R 12 B 1) 2 RBEEH)
OHBEDE=4 ) L IV EEED > TR T ST AOBREERER, 2013

LHEE S ELR, BB 75 4 R 1 TRk 25 AEEEHEE BT B A 3 m o B
AR, 2014

CHEE AR, BB Y 7 T 1 X 1 Fhk 26 EEEMBCE BT A4 L 3 0 o B
AWEHFHE, 2015

SILHBEAAE LR, MBI 794 X+ Tk 27 SRR BT B4 s 0 1 a kB
FRA S, 2016

15



2.2. AEAE

1) KiE A

R 3T WA TICAIREHISR EARE L. KEFBREEIHREIIROSICEE L TR
E LT

> BRE, BINOT 7B ARAREZREFT (B 7~ @B OMERME S ZRE L CHED) .

> fHE—EOh T, FLoa u o~ o4 BAVEYER L HET S S ST

KiEFHHEEE & L THEKERS ST « ey FVer2 (LLF, v i—&¥2%) 2 HNT,
T~9 ARIOKIR A 16 SRR TR L7z, 7od, v T—ZAT U LAY A ¥ — (2. 5mm %)
Z D THR O OFRBERSCERTE I [E S Uiz, I L7 AKIRT — & 1%, W2 H ), A
AN, AR, EYY, @i, BRK, BYE), HE/h, BERKRT—# & LU THERH L.
pE, WEALNXTA L HENL 7T HEZ LllE L, e 0 —2KEN LRI 2 & &R
W23 5 KIRT — X 1LFRS L CTHET L 7=,

BE12. 74 v kv 2

2) FRA R

K 3T HIND 5 S, VEE LRI (FFH37), FEe i)l (EALvoy, 74 K<V,
Faway fEA, SEAHE, B 1280 T, 8~9 ADMICARERE AT o 7. FHAR
N Z L THEWT R 20m AL T, 3 SOPFEXZHEL, B 3 v — (XIA/— MEL
R24 AL LR-20B ) & 7 Efl & X TMEE VT 2 [\ 0 IR LIC K 0 A BRI L7, £
L 72T ORBITRER, M2 L ICTERY, R LIy X (B rfHIRXERE, lif
FRITER) ZFeek L, SR =2~ A LISMIBRR AR B L 72 A XA A L7z, fEfR
Bk 2 S ABREE (CAPTURE &) ZHWTHEEL, 100 mdbiz b oL H T L.
2%, H24 (2012) AEEELIRMIC 1 /5A (1 [AIERAH) TITHOA /AR R1%, H25 (2013) LA
BEDTHAIZIS T D 2 7RADD 1 R ASDRAHRZ U RO I HAEAXZ VT, 2 7325
F D EAEE A HEE L TR LTz,

X2 N ARAEYE  CAPTURE (White et al. 1982) # FHUNT, Generalized Removal Estimate
(Pollock and Otto 1983)IZ X VW HEE L7~.

EEOFME nl, n2 £T5L, MEEHEEBNZUToORCE W EHTE S,
® 2 [AlfRE  N=nl+n2*2
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3) WERER BT A

WP AT LR OB RRE 21T o7 T THEM L=, M)W T, Kil
g, KR, RFEWHRMEHR (BRR), 6 BUKGRH, WE, R IEAROBIE) %3
HIU7=. FHANE, AJEREA TR A THEX O TR S 0m, 10m, 20m (S REMrHIRR & 2%
L, BRI Z 11 %5595 10 HUEICRBW T T 72, AT, RSOV TITAsHEGsR
BOT—X &I EH Uiz, WRMEMRIE, FHll%R, 1 CA%), 2 CmmBLF), 3 (2-16
mm), 4 (17-64mm), 5 (65-256mm), 6 (256mmbh L) @ 6 BEpEIc/yiT 7=, HgERIE,
FHREX O Y (P~ S 10mHe) (2B WV T, BT 1(0%), 2 (0-25%), 3 (25-50%) ,
4 (50-75%), 5 (75-100%) O 5 B¥psCiogkL, Mg L L.

4) % DA

A S OKIRIE RIS E SN TV DE L (WBFE L - IRILE L) OFBEZIT0T
W ERHAL Mo TN D728, AR BRI R T M 2km LNICIFET 5 4 A
DEE (X LB /kn) 2RO, ZOBE, 2755 T40 1 #EKEB ZOBEAFD X AL
EE R GEFIED 2005 ; @EiGIZD 2005) BB Lz, & OITHEEANS Y DD 2 F/kn
Vi b% T AR, W2 5/kn Kz (X 2MEEE] & UCHIT L.

F72, KETICLVARSN TV D REEBINT —2 D H 5, S54 (1979) 405 H28 (2016)
EETOMSE (FHEMAD &HE GEEMD o 7~9 AR OFEERIRZ KD 7.
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5) A HEE

H28 (2016) EOFEITE 2 IR T AR TITo-. 8B, =V~ I~y H U T
8 H 4 BHIZ, MVERITS H 6 HIZENENFEh L=
# 2 H28 (2016) EOFHAE 0

o i )11, RES | MR | mwan | ERE
1 | F ooy 6 H 24 H 10 A 18 H
2 | iy 6 H 24 H 10 A 18 H
3 | AFvary 6 H 24 H 10 A 18 H
4 | ATy 6 H 24 H 10 A 18 H
5 | Amy 6 H 24 H it =
6 | 7o~ 6 H24H 10 A 18 H
i 7T |Avaa~rA |6H24H 10 A 18 H
. 8 |F¥T7v&)F A4 |6H24H 10 H 18 H
R 9 | AT T 6 H24H 10 A 18 H
10 | 41l 6 H24H 10 A 18 H
11 |AvaF~7 |6H24H 10 A 18 H
12 | AFA"0 6 H24H 10 H 19 H 7H 13 H 7H 13 H
13 | A7/ xa% |6H24H 10 4 18 H
14 | BEEAR 6 H24H 10 H 18 H
15 |¥<=hrvHY 6 H24H 10 A 18 H
6 |EAfL TV 6 725 H 10 4 22 H 8 H5H 8A5H
17 | 74 K=V 6 25 H i 8HTH 8HTH
18 | A anay 6 25 H ENE]N 8 H 6 H 8 H 6 H
19 | LH 6 25 H 10 A 22 H
20 | FF YUY 6 25 H 10 A 22 H
21 | vavy 6 25 H 10 A 22 H
22 | ro xRy 6 A4 25H 10 4 22 H
23 | Fr Y 6 25 H 10 A 22 H
24 | EBRH LAY 6 25 H 10 A 22 H
25 | Ay AN 6 25 H 10 A 22 H
H+ 26 | i 6 H25H | 10HA 22 H
HEAM | 27 | mnfEsk 6 H 25 H 10 4 22 H
28 | f&H 6 H 25 H 10 4 22 H 7H 15 H 7H 15 H
29 | B 6 425 H by
30 | ZAVESR 6 H 25 H i
31 | SEXTH 6 H 25 H i 7H 14 H 7THI14H
32 | fEf 6 H 25 H 10 H 19 A
33 | B UEAE S 6 H 25 H 10 A 19 H
34 | BAidpt 6 H25H 10 4 19 H
35 | AR 6 H25H 10 419 H
36 | AR pER] 6 A 25 H 10 A 19 H
37 | JEHAR 6 A 25H 10 4 22 H 7H 14 H 7H 14 H
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3. AEMRR

3.1. KiBT—4

H28 (2016)4E1%, 8 H 17T HOBRE 7 5, 21 HD 115, 23 HD 9 5 & 3 >DOEEAHE Y
)80 2 i U, FRERASEINIC R DN, WO LW B EORENE L. £
OFER, FINCERE Lize A — b BB L2 Z 2700, £ TZ0ME2HRETS. FEOKRR
XY HWEOT A K< U, SATHE, BEB L OEERTIEe H—>MgT Lz, £72, ®ED
FanmaVid, TWREIC X ARROSTE L OWME R RICEVRICE D7 7 B X HARH]
R Tholloou N —NRNEINTE Rholz. RKEEFRINEZHAADL. 5T, HEOLY Y,
TR WEREOEA LYY, RUEERITIE, v =B L7 SO0 HKIZE DK
oD EICEMIRIE M LS R, KET =208 KB LTV, DLEORE, 48T, &
BN VE R 3, R 7RI B 10 ) INC R W CKIET — 2 2185 Z LR TE o 7.

H28 (2016) AE (RN 1 (AR5 L 72 A B0 HAFER) KR & A skl 2 3 1R, A (8
A) Bl S RN EEO KR T — 2 2 /5 &, ARIPEEIKIED 15C%E ERS H 250
X IBCITE VAN A TRy, T oY F v gavt AT, Mk bIEN-o72D
TF ¥ 7 v A TH 10CERE L. HiREAKRICOWTIE, #rE ORI,
F AN, BEEAT, AT a a~v A ZMA )T 20CHTE, & L <IEEnLl EofEC
ERLIEDIZR L, B%FEOWITIE I5CRECTh o7z, FEMJIIFETIE, B, BH, €
TN Fy RN KRR R UFEER, JERAG, EA LU0 HEEKIER 13°C
HZ, FEE, R CIERESAKRDY 200CE < IZE L. ZOMOWJINT DWW T,
KRS 13°CLLTF, HREAEN ITCUT ThoT-. MEEELFELL, BUT, HELV L
FERIHRIZ 3B C Rk 2 @il S .
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FLEES HLEEER HLEES S LEZER
(2/kmEL k) (2/kmK i) (2/kmELE) (2/kmK i)

X 3. H28(2016) =D 7 + 8 « 9 AIZHLA S 3v7= A SE¥KIR & A m/Kik

H28 (2016) 4F(ZfafE - MBBREEFHEZIT 72 T OW, BEOKIET —% OFERMH %
WEA LTV ERS, AFNNT, TA R~ Favay, H, SAH, BHMAICD
W, 7~9 HoOHEEOHEEE & RRAKIROBAFEZ L (H18 (2006) ~H28 (2016) 4F)
ZX A~ TR BAEZEDKIRT — X 2T 2 DB OV TR 21T - T2k E,
FF )N D 9 A KB X OT A R~ U D 8 A @mKRBI HIZHEICHEERT
BRI AT BTz (P<0.05). LoDl - FE A <0 FRE 2R L7 S A B2 2 bIER
OB Tz,
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20 1 " R 0.1486 0T ¢ ¢
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~ R?=0.2587
e 0.109x + 235.21
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~—
mg O R? = 0.2094 0 —2—5 ¢ »
e ’ o PS
® * T e
10 10

y =-0.2246x + 464.82 y =-0.319x + 659.16
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20 R? = 0.7684 20 ®
P<0.05 M
‘.—‘\Q_‘_‘_’ *
10 ‘ ‘ ‘ ‘ ) 10 ‘ ‘ ‘ ‘ ‘
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X 4. H28 (2016) 4EFHAT)I

s IF A ANTIND T~9 A DmEKiR & B2 A LT

¥
TEORFZAL
30 - 30 - ~
= 5
7R -1y 7R-&&
y =0.0009x + 15.902
R? = 7E-05
20 1 y =0.0139x - 15.013 20 1
R? = 0.0067 *—e y 14 o
10 : : : : : 10
30 - 30 ==
8H -y 8H &= P<0.05
N
é.) y = -0.3508x + 724.74
~ 0 y =-0.1449x + 305.9 R®=0.8381
I,]lg R? = 0.4544
X —‘ﬁ\‘\‘__Q_
10
30 30 = =
9F - OH &&=
y =-0.155x + 324.46 y=-0.222x + 463.15
20 R? = 0.3804 20 R?=0.2185
3
10 A ‘ ‘ ‘ : ‘ 10 4 : ‘ ‘ ‘ ‘
2006 2008 2010 2012 2014 2016 2006 2008 2010 2012 2014 2016

-

5. H28 (2016) AN « 74 R~ UJIID 7~9 A OfgE/Kia s A2 ASEH LT
BEORFEL. 7-F L, ali—OREICE D H8EDTF — X IR STV,
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30 - 30 - o
78y 7A &=

y=0.1312x - 248.41

20 20 2-0.
y =0.0711x - 131.92 R*=0.2843
R*=0.4828 | & & o ¢
*
o PS o o o —
10 A4 : — ‘ 10

30 Sﬁ-zlziéj 30 § SH'EXT%_

~~
e y =-0.0816x + 180.49
iE| 20 y =-0.0861x + 185.3 20 4 R*=0.178
> R2=0.2598 ® N . o
3 ' 3 & ®
£ 2 & g
10 : : 10

it

Y 9m-wy Y 9RAB

y =-0.0191x + 49.527

y = 0.0525x - 90.819
20 R?=0.0266 20 A

R?=0.0316
L 2

*

>—& <

L 4 L 4

10 s T ® T T » T ] 10 T

2006 2008 2010 2012 2014 2016 2006 2008 2010 2012 2014 2016

F
cFravaaVo1~9 HOgmEmAKIRE B E Y L

X 6. H28 (2016) 43I

O
w0 30 - R
7R T TR
y = 0.0596x - 101.82
R?=0.0125
20 4 20 ® o
y=0.0421x - 71.726
R?=0.0468 M
—* oo
10 10

i}

° s8R * 8RR

— y = 0.5521x - 1092.7
OQ R? = 0.8083
= ¥ =0.1004x - 187.82
mg R?=0.1384 20 /
N
® —t—t—s

10 10

i}

BRREY-PE-27 U oRA-R

y =-0.377x + 772.49 y = -0.6095x + 1245.3
20 1 R?=0.3792 20 R?=0.558
L d
10 10 :

2006 2008 2010 2012 2014 2016 2006 2008 2010 2012 2014 2016

v
cFEEI D T~9 H O @K & B % A W L 7B ORAE

X 7. H28 (2016) #EFRAi[)I
ZAk
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30 4 30 -

7H-FH 78 &=

2 20 | y=0.0334x - 52.694
y =0.1045x - 199.13 R2=0.0272
2 -
R? = 0.3366 . e N
© N ¢

10 —e—= A $ .10
30 30 =2

8A - Tty 8H-&®

KR (°C)

20 1 y=-0.0962x+20562 20 ¥ =-0.273x+ 564.56
R? = 0.2606 R?=0.4979
*
'S
* — 2
10 ; ‘ 10

U 9R-EHY U sA-EB&

y =-0.0631x + 137.86

20 R?=0.4973 20 y=-0.11x + 235.13
R2 = 0.2905
® - *
o ’ - .
10 % ‘ ———t— : : : : ‘
2006 2008 2010 2012 2014 2016 2006 2008 2010 2012 2014 2016

-3

8. H28 (2016) AEFWAT)I - SEXTFID 7~9 A DO E /KR L HXYH 2 H Y U ED
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gt B E (FEEIET)
30 4
- /\
A~ = = - A, A'/A‘..'AI\"’A‘-J‘
25 4 '.A"--‘v‘."gl- —— A v——\\-‘ SvamsS L S =W,
20 y = 0.0006x + 25.61 (R2=0.03, P=0.33) =74
y=0.072x + 25.377 (R2=0.09, P=0.07) -8
15 : ‘ y= o.oaanr 24.169  (R2=0.03, P=0.33) {-—9)5! :
1980 1990 2000 2010 2016

X 23. PEE (GRHEETH) & HE GEFARTED 1281525 78+ 9 HoxESIEDREL
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4. R

4.1. KBEEAT anaTDEERRDOBEZR

RS T 1980 AERWIFAN O BIE £ CIZHVEM A & HIZKRIRO _EFMHEFED B,
HHETT7THBEW9 ADFHRIRD, FHETIE 9 A ORERIBNENEIGICAE RIS
EA LTS, LaLns, )IKIRIZHRERFEOM CHEEICRE RS, Thbb, WHE
R TFECIEHURIN B IC LR TEZBEORE KRN &V, 2L, MEREOEWICER LT
BY, RS FEEMICERTEEOKIEAAE . KIEITER 2 72 BRIZ X > THRE S
NDD, MAFEETIEINE TOMEDORR, R EICREINTWDBEIF A - gL
LOENZ)INZEREFOKEDS LA LLT W ERHLNCR->TWNS. iUk, =
NOXLOFRBIZEY, 1) WIIOILE, 2) HEEOHK, 3) KEDOEL, 4) WIKAE
DA, 5) FREARD (Dle< LB ERIZR) FEk, 6) TREHOBL, T) JIRMEMEE O/
{EEFRD BEEE 0IZ L BDIRIEAKDBAOF 7 SOBENRGHICEE R THDH LEX
bND. LIeRoT, MRENIVIREZRVERETIIINDO ORENRBEMELL TS L X
HTEWTED.

— 5T, BRENREZFOKIRO EAMEMAITARZENCII R ST, I < DEOFENR
JITEFMEAAED DD ICEBE 2\, fENS, FAKIRITERIEIC X > THE S D28,
KIRO BRI 2 KIEO EFMEN/NES <, oHECIESNIINFCE L £ 57
DI R TOWINTAIBDBIFERRIZ IS T D LILR 5220, Z D728, 50— 100 4FF2EE D H]fH,
KR 2 FE8k Lt THID CTZ O EFMEMAEO 5555320 (Clews et al. 2010).
Arismendi et al. (2012)1%, AHIRAKYE (10—20 4EFEEE) TREBEIT, WIKEITSE
EEEHERLIZ S, LAR—IARANBHRERICL > TRELZITOT W &4
ML TWD. Bz, RFEEHILTIEY LAOREIT VIR SN EFE T Lo
DdH LTI, KUEDIRE & HELRIZ L2 FR O L S, BARZKIE LA FLv
RO LN WAREMEDRH D Z LML T &7, 2720, Zuddb ETH—FF
7B E T, IRBIC L2 & 625 K0R EA BT 720 R 2, TR
JNDZ  TIEBEN B FAFZRITITIABR 2K ES- R Lo RBER SN D ATREMER & 1
ZORFRTHREZF/ETHEZITERT .

ZDD, REENBIBEFE CEMATNEMBEIIKR EAO ML FOFHE L IXRERA 72
W BEREOKIENA Y a v avOREIEEEZK T EE 5 16°CRL B2 BRI ClaAE
DUTVFERAEIR T D ATHEET D H D, RIEZTORREND, A1 VoY, &, FFhA
o, BEEA (LLEVER), #E G OFINEZY L, Wb X ABENEV. H25
FEOFREMBLUEREETCOT X2 E LD L, KEPEHWIINEES Y avwa~vot
BEEMRNFERN LV PR L T D, @AKIRAITIEA Y 2 v a~ ORI Y
METCTNDLZ LD, BAOEME L ITFHEMAONT NS U Xl 523 HZIZFH
EINTWEEEBZDDONRRYETHSH. Lo T, EEOKEEFHNELWEEOFRIINTE
D, FLFREWTHEEZ &ND FRD 7 HEOMITERNT 5 TEZ# LI ETH
L. BARWMIZE, X0 RAY v MEBIOWBEROE LA EZ 2 55, AU v MuiZk b
THBEOMREL, KEEZ D S, §E< o TR AERCE < 72 o 7 it % & e Ok
REIZIRE D Lh<. SHIT, HBRRTHBENC I VRIRSHEGEE Y LIc<<Rd. £z,
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REAROETTITIRA~O B OEZER 2T D, Wb IT7 47— aOfLd5s
RS 2 L OMIERL O E 1L, RIHDH 7268, I TEERL/K I OB 5275 8 L
TIHIUCHTDMER D D.
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4.2. ZDHBKADERRKER

=V~ A%, AR (UCN) & BAREN (HAREREYS) OXTT CTREEIREDY — X K
100 [ZIEESIND, HEAXET LI THL (FH 2002, 2013). JLRHEIC=~ ADBMRA
L7ZD 1917 4E & SH, AERTIRA - B LIAD =D 1960 e B2 b5 (JE
S I 1999). A TIZER - F 1L (1999) 23 1996 4FF TIZ 72 K%, 7#HE - 85K (2006)
2% 2006 4FFETIZ 93 AKRICAERT D EHE LT D, LBEICBIT A=Y~ ADEEDIE
IR L > THREZND Z E A LN EN TV D (Fausch et al. 2001, Inoue et al.
2009). F7z, FED/NRTHRBIHT H =V~ AD~A 7 ey MHZH#~T
Urabe and Nakano (1999) (%, AFEOEBIZIIFENIGAT & 22 HEIROER, T4 —F > b
N NEETHDLZEEREL TS, =D ANERT BRI RIETEHE L LT,
EHPZE 2 < A4 (Morita et al. 2004, =iRIiEAH> 2007), & (Taniguchi et al.
2002), BHEFHE (Taniguchi et al. 2000) ZENHE SN TWS.

HRPBIZBW T =V~ A0AENRE SN TWDI)INE, EETEY~ My AU (1
A 2008, AFEIED 2010), A Ty (F5AE - 5K 2006), HURECIEARMIE A (2003)
XA, EfEk, REE, FlRl, EEAG, A=A A S Tnh. Zhboo b, |
JBRAT IR RERER S OKPERFTE - ZEWME  ALMRE XOKEERFIERT) A3 FEFIHT &/ DR
L=V~ AERMEL, TOMEL Y a3 v a~vrE Gk 7 BHEaEEREORIENR LN
TW5 (BREEEKRESK, FME). —H T, v~ by U ERMPERITIE=~ ADMEE 720
SHHRBIEL TWALDEHEESND. 2D, H25 (2013) F LV, KEEDOPHL
DIRHT, W Z BRI =V~ A2 EGUREADET=4 ) V THEZIT> TN 5.
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D y~hyhY

AW, 2K 5.6 kmfEEO/NI)ITHY, EFEIZITRREARRS RSN 528, |- i
T A i, Bk - a7 V— MRS (RED TERICHITHEINTVND),
EEARITIZ E A E7220. 72720, A XBORBEEAPEFICFET 5. THREORE,
TIREEOF A D BT M 4A00mBRE DOWRRIC =V~ A5 mMBNENT 5 Z LA L
MRS, AFEETIIZOXKMTA Y a navfaFECELLIBAT, BRY =
I —F RN 2 RABREICEDMELFEM L CTE (X 24). 7ed5, H25 (2013) 4RI
L5kmlZ & B CHRELITV, TOMR=U Y RIAEBET, A an a3 ERI Nz,
L2aL, H26 FFELIRRITZE O KR CTHAEEIT > T,

X = , (
/S’ I st4 \(st-ze) N
1 512 (Hos-28) — [ St4 ¢ |
st3 (Hs-28) — [ StO(H2S-20) . |
| e st6 (Hoe) T~ N\
S || P

X 24. H25 (2013) ~H28 (2016) 42~ b v A VICHEWTHRAE A I L 7= 1.

. — - -

HE19. H28 4, v~ hoh ) THEN-=U~ A ((KK 44 cm).
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H25 (2013) ~H28 (2016) 2~ b v U THl SN MEHO PR E, [EAREEE
BLOWMEREEZE 6 17T, H28 (2016) 4, v~ by WU TiE=U~ A% 1 fl{fkD 24
BHish, AEMmE K TH-72 (BHE 19). EEEEEET 0.5 fEK 100 nd & A
BIAGLARE 4 FERITH o & bR o T (£ 6)., =V~ A EHAEMICHFE E TOT—4
S L CHEERMBEIIR O N o7 AV a u o< IS EEREX BN TR SH
inoTz. TR, 2013 4EEICA Y g n a v MRS TWD A, JHUXRT NG 2kmiE L
FURCIAXE AR T TITo oA O R A KB L T\, o 7RO LEREE G
WEAE & C L R THERZLIFRD bNT, 7 T~ @K 100 m), 7 A~ A (9#
R/ m) OEELIRN»ST. =TT, AT 13, eIl LERIN
0N, REEThH-oT=. —F, BV Y AE (16K 100 i) DAL KO EEE %
ek L7z,

# 6. H25 (2013) ~H28 (2016) 4FEiZ~ kv U TE S NIZAIEO R E, (EREE
ERBIOEEEEE. AEX, VYEAETCIIEXNE, ZofilieE s 7.
H25 (2013) 4

R B E (em) A% FE (No/100 nd) 1 B R (/100 i)
=U< A 9.7 8.9 90
Fvamaw 10.3 1.1 12
W TR 11.8 3.5 181
T A A - - -
HUYY A 15.7 0.7 2
TINFATH .7 7.4 89
AV ANRE! 5.1 0.7 1
veu¥xdl 9.1 5.1 34
H26 (2014) “E
=U< A 21.5 1.4 128
Faguaw - _ _
YT A 9.4 8.7 302
T AT A 1 3.2 26
HUYY A 10.2 1.3 3
TNF AT H 9.6 2.1 29
AT~ 4 4.2 4.1 4
ek dl 8.2 3.0 13
H27 (2015) 4F
=V A 7.0 2.2 5
Fauwaw 7.5 1.5 4
V7T~ A 8.0 5.1 11
T AT A 10.9 2.7 34
HUYY R 4.6 5.2 4
TN ITH 8.9 4.5 50
AT ~34 5.8 1.7 2
vewyxal 9.4 1.9 13
H28 (2016) 4E
=Uw A 44. 1 0.5 436
Franmaw - - -
DA A 26. 4 4.3 1201
T AT A 9.9 8.9 302
HUYY R 11.3 14.7 38
TN AT H 9.7 6.1 179
ANRZ KIF 5.9 2.4 5
XAl 8.7 2.1 12
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U Ry B VIR =T~ ADOKREMEE S &K 25 1RT. AEEE, BRICHER
NI SR A KO LA OT & bICHER ST, REOERR | ROSHER S .
H25 (2013) 4FIZITRE 6~10cm DY L5 2 DL D IEIRINE LR X, H26 (2014)
B IO DR SINT 1 ALl EOLDBHEZR I, Lo LR G, H2T (2015) 4RI
XY AIED Y DR ST

Eix%

[X] 25. H25 (2013)

i; H25(2013) £

}% FE#=9.7cm

¢

4

(2) L1 " |

8 H26 (2014) £

2

i ‘ ‘ FH=215cm

) I | N E— -

: H27(2015) £

2 FEH=7.0cm

| —rrwrhrrm

o

’ H28(2016) 4

2

1 FEH=44.0 cm

N L
0 5 10 15 20 25 30 35 40 45

A& (cm)

~H28 (2016) Elcv~ by A ) THH SN =V~ ADRYXESA.
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2) FnvE R

APERNTREA 2R E U, REERIEC 2R 10 knf2EOWIITH Y, Z oMk Tldkt
WHHRAL S R E WV, A D 1 knfEE £ TOTFRERS TiE, 608 - B L & dicmiffo =
7 U — NERITINZ, 10 JELLEOHERIGEE L CRE SN D e Y, ENRE L. K
FERLAAT (H24 (2012) AELLAT) O PR A DR R, ﬂm@65mm&f®EW::97
AL L ToHA LTclosd, 26 [RTHiIETER Y 3 v I —2 e 2 NAFREID
MEZIT> T,

J '.
o]
,a'“JrDI
0 e
D‘ -.
0 A
St.5 (H26-28)
~N YN
\) St.4 (H26)
) )/ ) st (H25-26 . =
Pl 7 5 1
[ St2 (Ho527) N
JI r- \/'St.1 (H25-28)
~—— Uy .
P ':> K( \ ‘h ij)

xz&H%(%w)~M8@m@f$_ﬁﬁﬁﬁﬁﬁéimbtmﬁ.

HTERNC BV THERE SN 7o SO R R L OMEREE B4 £ 71273, H28 (2016) 40
FAEORER, =~ A5 A BRI S 4L, #EE A BB I 3 ik 100 nf &Ko7
2, AR EOFEEROGHANTH -7 (RT7). =V~ ADOEHEEHK 10mEimED
FERROFMANTH -T2, =V~ AL A5 6 ARSI HER S, FFEMS H25 (2013) A
DAMEE £ CTHERLENIRD R (RT). v anavodBBEITHR 9 100
nf LIBEITHAD LRRLE NI, T2 RY a vA BB 250 fHE, 100 f& B %,
R REek L.
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# 7. H25 (2013) ~H28 (2016) 4E(ZHENIVERNCIRBWV THER SN AJEDO PR E, ([EIREE
EBIOEEERE. KEIX, VYrEAETIIEYE, FotixzeEs 7.

H25 (2013) 4E

fafE #HE (cm) A% E (No/100 nd) it 8 AR (/100 nt)
=Uv A 12.5 0.8 47
Franmaw - - -
YT~ A - - -
77 RYay 11.0 42.8 446
vwuxay 6.5 36.9 74
HXavhdh 9.7 5.7 479
126 (2014) 4F
=Uv A 9.3 4.3 23
Famaw 15.6 1.3 57
YT A 11.4 0.7 8
77 RYay 11.2 92.8 787
veuxdl 7.5 19.6 63
HrXavhdh 10.3 9.6 98
H27 (2015) 4F
=U= A 11.7 1.8 65
Fawvaw 7.3 1.1
WA - - -
77 RYay 9.7 82.7 749
veuxdl 7.4 28.7 97
HrXavhdh 10. 7 6.2 80
H28 (2016) 4
=U= A 9.9 3.0 37
Famaw 8.5 8.5 100
VA 8.9 1.0 10
T RYay 11.0 254.9 3400
veuxdl 7.6 48.5 227
HXavhdh 13.4 4.5 138

PRI BT 5 =~ ADKREME
ENMIIVEEE £ TOZFN L BEEICH

ni-.

B A%

O R N WHRUWO OFLNWARUOID ONNWREUD O—=N WS D

A EK 2T \ZRT. SAEEMR SN = U~ ADIK

4700 b O TIERIN- T8, 2 emB OFERERD RS &

H25(2013) 4E

FEH)=12.5cm I I

H26(2014) 4
FH#J=9.3cm

Ll

H27(2015) &

FEH=11.7cm

L1l 1

H28(2016) 4E

FH=9.9cm

L1 1

10 15 20 25

A& (cm)

[X] 27. H25 (2013) ~H28 (2016) AEIZHIPERITEHH S NT-= U~ A DR X E4 .
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3) =V~ ALAvana~vDfi
O ¥~hrvyHUJI

Y= by B U T, ERHORERRKEICL VA ana~vaGENTIEACER
I, OS2 knfEEOH « FIREOWAR TA Y a 1 a2~ HMEEE CHZR TE 51E00
(H25 (2013) 4FEARAEE), & FHHELOR 2 HH) 600m FLfE LLN OB ORI AFEO AR
NER LTS, SEE, FHEXKETIEE 7 AENHER SR, F2ana~vDhiER
IN7ehofo. H2T (2015) FITHER S NIZEE 7.5 cnDORRAERLEEZE 2 D 1 EEK
b, BRTAFRHEAKSECIVHESNTELARERE . 202 s, =V~ A%
BT 25 FiECiddy a v a~vOFAEERREE/DRRAFENTHEILDEEZLND.

U by Y TIE=U AR H2(1990) FATITBEICAER L T Z ERbho Tingd (38
FIFEA, 2009). S HIT, HIT (2005) AFICAFHAXM & IZIEF CHtfE TIA (2008) (3=
U~ A% 56 fEK, H21 (2009) AZAFHIZA (2010) 1 18 fEKD =T~ A & fifggd L TE
O, BEITHEMRMERRA DL THRE L TWD. 20X 5=~ 20 HIRE
FER AV ana~ i SECERARENERSH D, R OAER 2 >T A~ A, +7
T A (v A) IZH_TBRES~OEREENEFICES WA arnav =Y~ A0
WELMIZT 5.

LHEE, U~ AOEREEN 125 (2013) FLRIK TH -T2 &b, ¥~ ol
U DL /NI THIUE, WA/ NS RBEHEIETL =V~ ADB EE —ELLT
WA Z LR TEDLAREMEDRBE SN, LR T, 5% b=V~ ADOE Z —ELL
TRl T 228128y, FvanmaviEMoRBEOEREL mD DL NMEIET 5
X Thb.

L2L, ¥Y~hohViIcBWTAY g a~vOFAEZERHICL TWAERIZ=Y~ A
TR, O FROWRIZIINE 3—4n 1T E Lo, WFzEfictkEhn, K
ate 3mnary7 U — hCTH#EREINLTWDIEN, RS 1 EHVY, MK TRLNDH
MO THEDLOTHBEREBRICHD X, MEAENEELZIT TS, Lrl,
ZOXIRGHTHENA D U THEOBEAELZ ARRIC LTV O, a7 HRVHER &
MADEKXTH D, HEFICY I T~ (T~ A) DPETA DI EE IR % FEING T &
LTHHLTWAET 2R LTV 5IED, a0 IIKTOMPOET, b
T ABITIEHDFINHEFFIE DR TENENE SN T WD, = by B U ITITTREAR
IXIE & A EEWA, IRICIELO BWEAENE L LTS, 2ok, 5 RAE)
W R—EEH I TWab0EEZLNS.

L7 =T, RO AENIFEFITE N O LHEE S, HoNTWDAEDAE
BEEZIINERKRLTWDD, 5% b L FEORESREZMERT 5 L dticdE L2 X5
ZEMTENREENOHRPHHFTE 5. BE, ¥~ by WU Tk, HEXREO Lt
WITHIEO W BEE L A SRS RE SN TV DIED, TR CIIAKENED S 20 R Y
FvanavoliFHIIEN. E0D, FERIERGIZE Y —BIJIDKIES EAT5 2 &
EERTIIE, Pi~K PRI CTERRREAUGET 5 2 L AMRERE L THHIRNT
bbH. FIZIE, TOFHE—HELT, & FHtEH 600m XK O—H7Z T CHEmDO =27 U —h
FIXIETWMADEO TRAETIUE, FHKE, KEOERBIOWHOER N KE 2D, B
BN INIEINCIERT 5.

51



@ spEp)ll

AN OFHEX NI T D =V~ ADOEEEE L, FEFE DAL E TR 1~4 8K
/100 i OFIPH T 0 ARV IRIE THER L TR Y, REMEK D K& <EH L TR,
UL, ¥4, AEXBINT 20 HELL O =Y~ 2 Y mantilisni-o b (B0,
RIEFRT —X), RKFENYFEAETHAEL TWDZ ERHERIESND. MEHNICART D=
U~ AOEEIE, PRI ORI E 72X RE O ETE R O WL F I m N OR S
TERIZH D LS, SHLZNOOMBITITAERE LTS, ZOZ b, FHEHITIE
TREEDIRWEFRIC = U~ ADNV0A LT 2 ATREPEDS Eu .

—J7, A ava<OEEEEEIL, H2 (1991) 412 10~30 fEfAK, 100 nf & HiESH T
BB E»-> -2 (FES 1993), HI3 (2001) 4ELAMEIE, FHACHIPHANE 722 % wTREME
TH5H b0, 1.8, 100 i (A5 2002) FRELIRWNEEHER L, S4EEIL8.5
,7100 mi &R0 E5- LTV edy, HIROFEINOZi L g3 5 LR, v RlEKR O
HENRKE L, RONTEZREGRHEOOEONTEAFEO/ERENI L=V~ ARNLt Y ana~
DA DWW RIETHBEEZHZRTHZ LT LY. =V~ R, A amavihig,
A XN TIEE ZEO KR EA-CEL O THHEKIC L 2 KEDEAFEDRELZZIT TND
AREMEN B D . A%, FEBICAERT D =V~ A B WREED T L o THIKROM O
CIEB S E RN EREFICEETH 5.

BB, oWllo=U~ A ERIRBIZOWT Hitn s, BATIEIAEETE=U~ R
DABITHER STV, $90 NZ X H$ERLESHR VTS (Flx X, T4 anm
a~OFET v s 5], 2017442 A 5 BEM). WO L3 5 R EROAR LR S
L. FRAIED (2003) DNEBEICAEBLTCWE=U~ A (25 fE K100 of) ZBRER L7
A TII= O~ 2DARITHERENT, Ay aoa~x b I<AMELERL > TN 5.
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5. §F

1) JEPERRERIF O M ZARIEDHERF STV S 70

AEL LR EORENS, ¥ A@E LA TIEARIEVERICH Y, ¥ LMMEEE
FINZHARD & AT amavyOEREENBEEIRN RSN, Avarmavidy
~ 77 uUOBRERMIERTH L0, X AEBEICENT I EARICES A ana
< DEBRBEEOIR TR EEATIUE Y~ 7 7 0 W EERE~ DA S T RICEEE LT 5.
72, HDHFEBRIFRICEINIE, KEE 12C (EFEOELKE) 205 21°C (EEOKEK
R) ~ERISEREEZA, v ava~vOBIHESEREICIKT L, KERBOAFEEN
FRL, fERE UTEENEAD L (Kishi et al. 2005). Z0kH7k, BHEIFTI VR
AL E T D RBE OREN T OHEE Th D —REEEIZE TH LT 28R M H
T4 I A — REMIN, 5%, FRICEDA v ana~vDAEREEOKT, FED
KA R RSOESE O A BB DN & 2 W D DS O LR I RN B % I E T Al
REMER S D, &ZIT, 4.2 CHIBLIZEY, =V~ R34 ana~IiCADREL 52 5]
REMERH Y, SHIZ EfOMBETHH L~ T 7 07 5 ST ERAERERDELEOBL S
b, =TV RAERRNDDIIARFEZ PRS2 & 12, ARRMGERINCITRHIAEE
RN DRBRIRNEEND.

2) [EEEOREL L IXHBOTIKILH D H

R0 FEORRET—Z L0, HiE, HFEHICREDA OKIEN ERMEmICH L Z Enb
Motz (K22, 23). LaL, KESBAEMIZERRITINE U HNERRIEEO —H CTh
S, ZOEMmELT, ElLzEsy, WIKET —% OEBEFHPEN ENEZID
no. D EHAHBEHIT 1020 EREOERPHEREIND. — 5T, 4.1 THRLE
WY, ZNEENEOTTERIKER EFT 5720, KUEEENC L 2 EBERRKE L7
HAMNS, F LEZREN B4 B E TORICHE SNIZNIBRED I 7 47— 3 OB
SBThL. BEMREEEE LT, EFEOKEMIIKIEL 20CE EE S22 15 ZextiR
EREFTTRETH D, X LBEEMENINIZONTEH, ZNETORENSEBEIICED
HEOTPIKERZONIEENELN TS, LoT, 5%0T=F ) 7ikflz L0 —
BREIEDLIVLEND D.
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6. SAINITVEMT FNA F—RE&

6.1. L vIgEE

F A - H28 (2016) 4E6 A 23 H (K) 13 :30~17: 00
WAT TKPALIR D > 7 7 Lo A X —

ZH - (1) LTI OBFR TN T
(2) A EEZER]

HEITR DRI HONT

(3) =D
#£8. VxBTS OEKEA
X4y K4 - #E 6%
R oKt (EE) B R B EPNE FNE A= e
A & (KE) Bl R B EPNE I NE A= e
%5 bR E— (Hoph) TESTAR S AFFERERE &0 £ - PUKIRIKEERBR Y
B KA RS () B R B EPNE I NE SRl s
AR RS (EHF) 7KPERFFE « 2B MR AL E XK PERFFE AT
27 B HA K T
- RE B kA RERF ST AT T R
FTF—r—= | . e
TR BX | S N6
1 L 2R B
e AREF T AL M E AR AR S B R

JbifEE
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6.2. TR 28 FEFE 1 BAITEMT RN F—R5&

HH - H28 (2016) 4E8 H 22 H (H) 13 :30~17: 00
H28 (2016) 4E8 H 23 H (k) 9:00~12 : 00

AN U M e
ZEE (D) LIl OB IZONT

(2) HSGEPESR B2 UGRICHR D REIRDURE 12OV T
(3) RiE=%1 »Z7HHAOFHIZHOWT
(4) Zofh CERMINTREIZ 31T 5 F R ROV T)

#£9. F1ENITAEMT RAA P —SFORRE

<4 R4 - B 5
okt At () TR 2 R
A TR R B
%5 NS E— (HAR) JESLHAIFTERAE ST £ 9 - WKIEKEERBR S
= FRRE R T R U
ZRI A () KPEFIYE - ST MR Bk PERTIE T
B A KB T 2 )
Bk Fl () FRAEIEIBE R E - Y4 e i i A
e SR
e - B \ o
kIR W R R T
Wik BEY T 5 TSk ke
B
e | BT
EETEC N .
ISR IR
] R 2 b B
AR I

NP
I~ iR
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6.3. TR 28 FEE 2 BIANIITHEMT RN AF—=5E

A H29 (2017) 41 H 31 H (k) 13 :30~17 : 00
BT« TKP AL O Ak v 2 — R L o R

(D
(2)
(3)
(4)
(5)

TR PEZR B R

N JITONT (REXRK - T2 b—3a - iREKS)
HAZER D IRAEIRBLREIZ DN T

B IRBRR . D OKIEICDONT (BB ARV -y 1 37)1)
H28 EfEA Y a ma~vRHIE=4 ) v ZPHEDORERICONT
DOt

#10. 2 BRI LIEDT RAA Y =3O E

B B4 - HeB 5%
o ok (R ALHEE KR e
AR £ JEHBE KPR e
. b s (M) 38 rA8 A FFUEHERE S 1 £ 9 - POKT K EE BB
B R ALHEE KR Bt
B A (FEIRF) APERFSE - M AL (X A FERZE T
ZH B B AR B TR
WO PE— PN
Bt fE (— ) BEARTEIKE - HETEHS i HEe Ky i R AT 2
e SRR ST
Ee . \ o
bk W AR AR T I
B Al A B BT B
B HEX JLR TS S
B BB ) AR ST
| AT
BRTECRE |
ARMEEA SR M
. BT A R

JtifE

56




1. Z2—RALA—DERK - B2
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