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DEZZIRE AT b 7o FM/NTREL (FRIBER 9.2ha) B W T, 2001 &6 H~2002 4 11 A % T ORFAF O M 1
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UL D TFS ¥, MEERBIC AN THERCE» o7, TFSBEE LD 2 ARBMREOHE (OFS#HE) &, R
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RIS TEL T OEMBERER W & b 7% S HE LR Ic AT 5 LRSIz,
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Sato, H. and Terazawa K.: Changes in the Concentrations of Fine Solids in Stream Water after Selective-cut
Logging in the Forested Catchment, Central Hokkaido, Northern Japan. J. Jpn. For. Soc. 86: 349~357, 2004
Concentrations of total fine solids (TFS) and organic fine solids (OFS) in the stream water were measured from June
to November in 2001 and 2002, in a forested catchment of 9.2 ha where selective-cutting had been carried out in the
winter of 2001. TFS and OFS concentrations from the selective-cutting catchment were significantly higher after
cutting as compared with those before cutting (1997). The significant difference in TFS concentrations between
selective-cutting and control catchments was observed during the first year following the logging; average TFS
concentration was higher in the selective-cutting catchment than that in the control. Ratio of OFS to TFS (=OFS
concentration/ TFS concentration), which reached a constant value as the stream discharge increased over a critical
value were significantly lower during the period after logging as compared with that prior to logging. According to
the observation at the disturbed area in the selective-cut catchment, the increase of inorganic component of TFS after

logging seemed to result from sediment deposition below the skid trails adjacent to the stream.
Key words : fine solids, forested catchment, inorganic fine solids, organic fine solids, selective-cut logging
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Map showing the experimental catchment.
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Skid trails shown in this map are only those which were recognizable on the satellite (QuickBird)

image (May 7, 2002) .

IANVF—LLTHRZOGNS Z E»WH % (Fisher and
Likens, 1973), L»L, BEELW 2H-1HETIE, B
By LY e —fE L C [BELW] L LTS », G
V)L Y E = n e RN S RN B B, AKEEYNC
ESTTITADEE 2RI HERIE A FADEE L RIZ
T 2 RIRICE D S 2 L iE, HMEESb -5+
Wt d 24 287 M RFHEIT 2 ETHOEETH S,

AWFZEE, FHMNRBR TITb NI REKIEEC L > C, #F
ETEXWO—FETh ML RZEI.ImmUT) OEHN
2D A% T, ZOREEES (RwTl3, Millticax
NTVW3 EWSBEWRTERYI TR BRE LR 5)
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KR E LB, WRAME E OREIRD THR0nEwn
b TV RFEEYETHY (LARESKEEAES, 1999),
BB LI KBOOENRTT S 06, RS
BREE CHT T 2B KEEYPEERKCEREL D
IO THREMERE W EEZONENLTH S,

II. AEMEOBE

SHERrsTIRE (DA%, fRERREL & RED) &, JhgEhk
EREMETTIC B % MERBIG RN EBEMAICAIE L (L&
43°16" 30”7, EEAL141°527407), ENA 4 7 v a XV
FTWRTHLEORNFEHRO—FHBETH 3 (K-1), ik
ET1X9.2ha, HEBH130m THh 5, KEFBA O F
BIRIE AT 32.5%, FHEOFIGHETAEIX 15.8% T
bb, EEWEIX, EnEH2EOE=R0WE, BETDH
%o HBAEBHKANO LRI EHEEECHFMLITHY (B
TFLHE, 1977, BF (BE) BRE»SEHEED A
B (BEE20cmEE), BHEOZ L WBE (B &30cmi2

&), EEREIOCRE (ES X)) Ths, &8,
BREEOAME TR, EELOLERENH 10~15cm
BE L kv, MRk, oM E»H150~200 m® ha™
DHEELEBMKRTDHY, MEBRBEE LTIEI X
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=N S (Juglans ailanthifolia), &~ /7 ¥ (Magnolia
obovata) % EBRIET b, MR, 7 =4 Y (Sasa
senanensis) HMEEHT %,

R LTI 8T, 2001 £ 1~2 A iRk E
iz, FURS NIIIARDOEECM BT S TldZe v
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BEROWTRERRT E AR 7 <A VI BERL T b,
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BErE (EAAEHC L TR 1 4km BN TW3) Xt
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1%, RIRRBEIZIZELC 9.5ha TH %, EFMEIZ, &
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K=Y ATAk (FERRER IR 5ha, 40 FETHEERE 25
cm PAR) 7z & N JRTER (BRI BRI L F%) <h
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LRI EEEE DS E > T 5208, TN KED /)%
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1. REOBB EIFEKEE
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AIAY 120 A, REREMF & AREMEBES £ I 28K T
b5, MBERBOY >~ 7B, REEREN 28K, &
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solids) Z# 5 Z Lz Uiz, ZKERZAY FLHE & i3 o) TRk A
5, FHERF EFREAPEL < 4o 2RFRERK 0.1 mm
i, Vavyau— NORARNEEARE D I EIHRES
NTws (LEE- A, 1981), V4 v ¥yau—FidA#E
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BHCIXERY LIRS 1202 TFS OHZE* vz, it
CEHEN B AR & BRI DOV TIE, AL
4% (OFS : organic fine solids) & fiifll +#ERERL 5> (IFS :
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Pk D0 IlmgBfiiE THRELL, 851, BELK
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RO R FEEARE TR L 72ME, OFS JREIZ 80°C f ik &
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TKRDI, 5B, IFSIRE (G) &, LTOoX TR oM D,
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LEEE, I FIZERZNCHIE L T» 5 2L o MO



352

7= RN IGEARNEAEL TWwWE DT, ZFEEIZOWT
BB 1.0 2 2 6 $A#2 % i U 72 2, One-Way
Repeated Measures ANOVA THEL 72,

OFS #I& D T, AiET & [FARIC Rops % A IEGLAHA
L7248, MftEics» T 7 —2 B InBfRs d 5 72 0
One-Way Repeated Measures ANOVA % Fw/z,

28, MEOSESNTIX, BEHE I EHitE FE
PORODONLEEAKEp DOFEERZHE L (K
Tix, BEEZ#HRT2EE L LT, BHHFELR T
% p<0.05 2ERH T %),

3. IFS & OFS mgEL (1/0 L)

RERIIRIC D T IFS 8%, OFS IREDOHZE % 4 5
TeOWAHBERE R R DL L b, UTORTEESND
I/Ott (IOR) %Kiz,
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IOR= C.
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22T, GRIFSERE, G BOFSIRETH S,
V. #& R

1. RIFFIBICE T2 HE-BEBROLLR

1) TFSEE L TFS &fii&g

IR B T 2 RKFTRO R & TFSIBE LSO
2 OFS BEORGRE Zh T -2 TRT, ZORTIBE
HFERBIALIGHEN B 2012, HEEHVTICHTE
(Bf71X Lha™'s™) THRL 2, KFATOBRAIMAK < B
% TFS #8E1%, 100mg L' R TH - 72, (REREME
DO TFS EEIF, HAT2,048mgL ' EHWEETRL 2,
TFS IBE O MEVHE I, SREAT210.1mg LY, &
EMFE560.6 mg LY, (REEMBEI42.4mgL T

E
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B oTzo BRI ELATRELFE R O INE FHE 1 56 (5
W88 2 708, RERFERRER 4.2 f5ICE TRA Lz,
AR TR, KB B 3 LRB O®H SR > T
Wbz, (REBTCEHB S /R E0.028~0.965L
ha™'s™! OEIFHWN THEERTHR O TFSBE 2 H® L 12, £
AT TFS & LR ED» 513, BERREREFR

Qrrs =80.4 Q1% (5)

BESNT (#2=0.758, p<0.0001), RFEEMEIZ B
T, o FmEEHB N IG5 TFS & & O E il {#
1, RERETO TFS M EHEMEICH L TABICRE RS T
Wiz (R-1), EfkwC, REERBE ST 5 TFS &l
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® 2001 (First year after logging)

X 2002 (Second year after logging)
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K-2. REFWBIC BT 2 REFTEZRO R & M1
(TFS) BEZ & il B S (OFS)
BEORR

Relationships between stream discharge and total

fine solids concentration before and after logging in

the selective-cutting catchment.

X (A) L (TFS), (B) i3l E#s (OFS),
(A), Total fine solids (TFS); (B), Organic fine solids (OFS).

RERESF L ARRERMB I BT 2 TFS A& B £ O OFS AfTE OFHHE & EEHE O SES TR

Results of one-way repeated measures ANOVA for TFS load and OFS load between observed values in each year after
logging and estimated values corresponding to the same discharge in sampling before logging.

Depe.ndent Source df Sum of F statistics Significant
variable squares level
2001 (First year after logging)

TFS load A (samples) 22 18.82
B (estimated vs. observed loads) 1 4.99 30.64 <0.0001
AXB (residual) 22 3.58
Total 45 27.39

OFS load A (samples) 22 12.28
B (estimated vs. observed loads) 1 1.42 16.04 0.0006
AXB (residual) 22 1.95
Total 45 15.64

2002 (Second year after logging)

TFS load A (samples) 21 22.74
B (estimated vs. observed loads) 1 1.14 21.22 0.0002
AXB (residual) 21 1.13
Total 43 25.02

OFS load A (samples) 21 14.40
B (estimated vs. observed loads) 1 0.21 9.83 0.0050
AXB (residual) 21 0.46
Total 43 15.08
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HOEREE, SERATERROFERMEICN L THacE
BaEIEDLNT: (T, &8, ZOHLRKEHHICE
% TFS EEOME¥EMEIZ 175.9mg L, KFEKEE
EMN3R2.1mgL ' THY, WIFN DK OMEFELEE
10.1mg L XD EWETH -7z,

2) OFS /& x OFS &t

RERET D OFS A IZ KT 40.4mg L™} TH - 7275,
KFEDOOFS EEIZRAT234.0mgL 214 —%—
mWEZR L7, OFSIRE O inE I E 1%, toBRais
4.5mg LY, {RIREME 69.5mg L1, KEEMEBE
29.2mgL Thotr, REMFEDOFIIMEIL 15.4 512
B2 7S, (RERFEMBEI 25 £ -7, OFS &fiE
LHE O, FERICERE N EFERFER

Qors=36.7 Q*° (6)

BESNT (#2=0.795, »<0.0001), TFS &R & [FEED
FE TR U 7 AR FE AR I 81 % OFS &fa & o= El{E
1%, fREEAT OFS &fiim O BIEICH L TEEENA 5N
7o (1), XIREMmERED, OFS AR OEAIE &R
A OFS A EOBHMEOMICEREZLRD s vl (R
Do ZDHFHEHBHIZB T3 OFS EE OINEFHE i3,
KRR ERFED 24.8mg LY, (AEREHBENT7.5mgL!
THY, EDEBRETOMEFHEL5mg L XY FHWL
EThol,

2. BREFEFIZICETARE-FHRYEESOLILE

1) OFS#&

REHT#IC BT %5 OFS H& L MEOBFR %2 K-3 1x
T, MEMEVLE X IR OFSEHE s >ENAONS
2, HESEMT 51251 T OFS E&0—EDMEICED
{MEMPED 6ilz, OFSEI&IX, HAMEOHE (LI,
LEWBEERT) 2, 20523 »%T 3,

22T, LEVHIZXRDOFETEKD Iz, £3, Q' =In
(Q+1) DRI - THELNHELIL, Q OFHE m
CEHRREEs 2ZREFRKD T, BESL S WEL2E 2
2 0FSEIEDES>ENBA T2 EREZRT Z Lo
5, &'=m+sE2RKDI#E, Q&'=In (Q+1) OFEFE X

100 ¢ -
0 1997 (Pre-logging)
80P e 2001 (First year after logging)
9 Ba X 2002 (Second year after logging)
S 60 e
-% Line of convergence
(‘I; 40 5 Pre-logging
3 ¥
20 Second year after logging

First year after logging

0 1 2 3
Specific discharge (L ha's™)
B-3. fRERATRICB T 20 L (TFS) BECH®
2545 (OFS) WEOHIEG &z OBR
Relationships between stream discharge and ratio of
organic fine solids (OFS) before and after logging in
the selective-cutting catchment.
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D, Q=exp (QHN—1Z2LEWHELL, BEDOLE®
fEix, (RERRTH3.23L s (LFETO0.35Lha™ts™),
KRR EMEDN6.63Ls (L& TO0.72Lha s, fk
WEMBEI4.81Ls? (b &ET0.52Lhats™) &
Koz,

OFS #&DIHEMEIX, LEWEREZ 25850 OFS #|
BOVHETE LIz, TDHEIEZ, OFS &0 HRH
PEXCHBELTWE (M-3FDEMR, KD/ OFSHE
DOUHAE S ARERATDS 42%, REEREI 13% 2D, W
ZOMEIZIH S PICRR 5> Tz, RRERBEICB T L
WA 22% &, R EREL D EETH- 20, KR
A& D IE» o Tz,

ek 5 OFS #l5 0% kix, OFSEEDOEE & IFS
BEOE#HCEFNLEAAIGLTWS, 22T, MEEDONR
IGEAR A A B0, OFSEE T 2 IFSEEOEH
ZOWT, MEOLEWEIRLD Q>Q (FEEMIKEH
AKeEER) bLAFR=Q (RHAL X&) OFMHICD
WTZENFNR LI, Q 2HBAREHEED OFSEE&DE
W&, (RERET & REERE, KRERBFECBTZAZN
HERNICEBEICBE o Twi (F-2), 2, QUTOH
BIZBWTYH, KFHHETOFSEHECHEEENRD SN
7o (£-2), 8, Q%2825 QPHEAINIHIZBT
5 EEHWOEMER GRERIE » & LFE# 11 km) T&d
s HEEkR LIRS XKRERME) &, Bkl &£
RERE, RRFEHBEL HIZ 14~35mm Th o7z,

2) I/OH

KD U < IHEHIAK D R & 72 48R HT#2 O OFS
L IFS EEOBE T, ADOOH (2 £ X3 K
ZDOWT, B 0.9 282 2 EELMEBGRELZ TG
stz (£-3), MHASZECED S, RFEEME 1%
WEMBED /O HLOFE R, RRFOMEL D E2o
Fo (F-3), &5, HAKRMRT /O HOFHE 2 ik
L7858, EMBTREb bR 2EERLTED,
OFSEE I T 2 IFSEEDEH N _DODORMHETTE
o TWwiz, 727120, (REFEITI, SHKEERHAKZB T
21/ 0HOVHEOZERIL, E»rORHICHE~RT/HE

£-2. BHACIEHKSME D LT AT, KRER
£, KEEMBFEICB T 5 OFS HE 058
i o

Results of one-way factorial ANOVA for OFS ratio

among three periods (pre-logging, first year and second

year after logging) in high discharge and normal dis-

charge.

Condition Source  df Sum of F . Significant
squares  statistics level

Normal discharge Period 2 6693.76 47.95 <0.0001
Error 139 9702.87
Total 141 16396.63

High discharge Period 2 1811.12  581.49 <0.0001
Error 28 43.60
Total 30 1854.72
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Motz —H, KREGEEETIE, SHKCBT31/0H
DIFHEIMEHARTOME L D @ o Too BRI, REREMRS
BB I/OLDOFHEER, ErORHL Y EVET
Bolz. RFEHBETIZ, /0 LhFHEIMEIRFHE

#-3. EHAKEAREAREZEAFICB T 5 IFSEE & OFS #
& OFEREE L O 1/0 e FEifE & fEuei=

Correlation coefficients between IFS and OFS concentra-
tion, and I/O ratio (mean+SE) in high discharge and

normal discharge condition in each period.

- . .. 1/0 ratio
Period Condition (,orre‘la‘tl(m Significant (mean +
coefficient level .
SE*)
1997 High
. <0. . +0.
(Pre-logging) discharge 0.999 0.0001 1.383+0.025
Normal 0.974 <0.0001 0.742+0.032
discharge
2001 .
(First year .ngh 0.999 <0.0001 6.583+0.432
. discharge
after logging)
Normal 0.992  <0.0001 2.888+0.310
discharge
2002 .
igh
(Second year ,ng 0.984 0.0024  3.545+0.133
. discharge
after logging)
Normal 0.992  <0.0001 1.649+0.168
discharge

* SE, Standard error.
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WHARTIET L7,
3. IR NSO EE L&
1) TFS 45

AR EMSE T, BB O TFS BE IR R O
ExEESZENEL, BEREESED SNl (F-4),
ZOED TFS #HE O BATEHME L, TS 33.3 mg
L, G I 214.2mg L THo 1, KIREHB4E
T, TFS EEIC DWW TR & R OMICER
ERBD SN (-4, ZOFED TFS BIE O HBHMFEY
fE i, SHRFEA 10.2 mg L', RERFIE A 14.8 mg L™
ThY, W B T 2 PIEDEL, RERERME I
TINE L e o7z,

2) OFS japs

AR EME BT 5 OFS IBE b, TFS IBE & [FkOME
mERL, WEMETHRITWEEEIED ol (-4,
Z DED OFS ¥ O B E 1, HRFEL 8.6 mg
LY, iRy 28.4mg L Tho7zo Lnl, (KIRE
HBETIZ, TFS EEE I DWW TR & Ty o R
CHBEER R (F4), ZOED OFS Y O &
SEHIE L, WEEE 2 3.8mg L, RERFE b 3.8 mg
Lt EEfETH 57,

3) OFS &

FARERFE T BT 2@ 81T 5 OFS #l& 121k, #
MR EREENRD SN (Fd), AREMRBFE LY

RIRE AT & ARBRE R T 212 A AR & HREIC 510 2 TFS IR, OFS IR, OFS & O /B Hifs

Results of one-way repeated measures ANOVA for TFS concentration, OFS concentration, and OFS ratio between
selective-cutting catchment and control catchment in each year after logging.

Dependent Source af Sum of F Significant
variable squares statistics level
2001 (First year after logging)

TFS concentration A (samples) 27 130.94
B (catchments) 1 15.35 30.97 <0.0001
AXB (residual) 27 13.38
Total 55 159.67

OFS concentration A (samples) 27 68.16
B (catchments) 1 3.69 11.91 0.0019
AXB (residual) 27 8.36
Total 55 80.21

OFS ratio A (samples) 27 6085.50
B (catchments) 1 2211.23 25.51 <0.0001
AXB (residual) 27 2340.80
Total 55 10637.53

2002 (Second year after logging)

TFS concentration A (samples) 26 10.98
B (catchments) 1 0.26 5.94 0.0219
AXB (residual) 26 1.12
Total 53 12.36

OFS concentration A (samples) 25 4.42
B (catchments) 1 0.01 0.61 0.4428
AXB (residual) 25 0.49
Total 51 4.92

OFS ratio A (samples) 25 4962.43
B (catchments) 1 935.08 25.66 <0.0001
AXB (residual) 25 910.99
Total 51 6808.50
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% OFS #I& 13, 36172 Bk THRERIER O fiE 4350 B o
% T > Twiz, REEREFERR, Mjtso OFS #&
i, BEENRO SN (F4),

VL. # =

1. FHREFREIC ST 2 B0 OB

W &R GLRFEERSZDOKAN, WO
SN & D FE S WEESEINL 72 BNE, ZEERE I LTy
% (Brown and Krygier, 1971 ; Beschta, 1978 ; Miller,
1984 ; Lopes et al., 2000), AKEFFRICB T, [FE—DOFE
HIPHICBRIE U 72 (BRI #2 T D 3R FE Fuss o X BRI & DR E
HIICOWT L b ICHEEESHER SN 2 813, (R EM
BT D EERINCT L TIREMEZE I L 2803 h 5 7
CEERBWT 5, I AT ABRICIE, EETO
1997 £ 6~7 A & 2001 FRFAM O H K & 546 1 1dfE gt
WEBEZEL P ICb b 53 (One-Way Factorial
ANOVA, p>0.05), 20014-6~7 A & TFS i B 2384k
FAfL D 1 4 =5 —@nEEiiskLic 2 EngTons,
E Iz, HMEM I EELY O REKEE S 1,000 mg
L' ##8 2 7z Ferguson ef al. (1991) O#ELRIUL, &
WEMFETIEI TFSBEORANBES 1,000 mg L™ %
Alel b, KROFEEZRIGBAELRD S 5,

—F, REEMBECE, KEFERFEICHETTFS R
FEMET Uz HeBRER O FHR@E & 3l RS v ~ v &
G U7 Ee T, fRBERRaEEL 15 48 & CTHEN b 238 in 3
L% T (Kim ef al, 2000), {XEE 3~4 FEL
72 RS TR R IR O i Vv E TRIEL Tw 5
(Beschta, 1978 ; Miller, 1984 ; Leeks and Marks,
1997) o AMSRIC B HRBGI TlE, REE/» 582
ETTFSEENEBEL TB Y, REE#Es» S A TRWE
EtEA %R Lz, 7272 L, Beschta (1978) X tWiiti=
PEBRTO VAV ETEELZ b OO, MEOREICLD
HOBHEL-ZE2RLTEY, YT s N EH
BROFRFERED R 2 2 T REBREIIER S L TWw 3,

2. WHEIRHORER

KRB B 2 BIHERE T, SEMEERERIC L DE
TRIEENICTRA L Ie KEOHER 34 o htz, BERRFIC
IEHERE 0D D L% i A RSB TH - 7253, HE
T % 88 U 72 N OB OB I RIS B L Tz 2
ERAETHERL T 5, RIS, EMEBEOBMIEL 728
TovETIE, BERIZX > TRR LALLM HEND
HERE LR ICIRAVA DR T D FERR S L7z, (RERHETRIC B W T
I RAFIIC X DWEIZEL Tk ens, EMEE
&5 bR AR TIE, W HhER R SR L7
BEDhrolceFEZONDL, ZNH5DI s, FUkE
B 5 TFS O F R4 HIL, EMBEHZICE b RVE
HU 7o e U 72 o DRSS, WREWNICHERE L 72 T
H B AW LI,

FEFEED /O Lo FEEKRAT L ESEE R LI 2
ElF, EMEEHEIC Lo TS B 2 HERENFAEL
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Tl EREWRT 2, Thbb, AAREEZZIT ChiniE
B 7 ORISR OIE T, REREBICHTT2 104 U it
RRBEAIC D B HERE L S TR TR EE L 52 IFS 28
Frhcfmshi LERE NS, RAgoER L LT,
Likens et al. (1970) Tl&, {REFRCERYOEIGHEMN
LTWwb, B« FE (1998) BTy, NEBEHOR
BME G 50% R 2 5D 2 DI L T, KERBOH
BN G 20% AT Tho7: 2 LRt L T2,

BRI I 3R E S s B B 1, Heninger ef al.
(2002) DR U7 HERELR S L 5 &, RELLTEE
REINTREEBBH L 2 ANVZHLST %, 342D
b, ARYEERPSVWEEZONLABLBENL
<, FfbLERBEHL T3, HELDLELOVEIZE
I35tz et o E) R EREOZh
TBH, ZIREEFNTOIEEMEEI IRV E D
3, KRR B 5 OFS BlG OB E, KRBT 3T
Lighholz ABEELIC Lo THEURHF I EFHERE S,
TFS od¢d IFS OEFmRB L2 DML 2 L ickEH
U7z &3l L7z,

REREMBETE, BEOVHEICI 7 EIEEL Tz
1, TREENOHER T oE LI S WREE B D h o7
TEEMRE L, &Y, BLOVROLE & TENIC
b HHERE LB LT 2 & 08, (RIS T
FEMH L EESETLULERTH S EF L 5,

g ICc B % TES HE O#NZ & iz OFS #l& D
BT, FICHIH IR S i MR U 72 ik
NHERE LD E B D D THSERTH 5, WEDOFEFNIC S
W h, RIRRRICEIE S NI M B & DOMRPIREHE A3 TE
TFEHEENE 2 ERFERE > Twsb (Haupt and
Kidd, 1965 ; Brown and Krygier, 1971 ; Beschta,
1978 ; Motha et al., 2003), L» L, KimTORHEIL,
HR W OHWHE LR EMBICB U 2 REE oL ENL
M 2 nE, KFRETD TEFS fHD Vv~V ic £ TRIET 5
ATREME H B Z L HRL T B,

3. FMEIRFKICHITHWBLIORD EEEOEL

KO EIZ LV ERMOEEWET T 22813, 3T
WHE N T w3 (Likens et al, 1970 ; B3 - 55,
1998), iz, ¥ — s TCEbILIHE T, KO~
b — VI A EEIE DL L o 1o S, (KRR
FrcE b LSS0 — MR X D, BEIEEGS
wiNLU7-7 — 2 b H % (Francis and Tylor, 1989), ¢
NOBH BT H, HRMUIRFEO ARIEEC X > TAEL
7o iR B D &AL B, IFS ® OFS O il 7' o & A # %
%2, OFSEIENEL LA LR > T b,

KERETOIRFE T, OFS & IFS DAL/ 3 Fit & A5
WCBb S TN o e, RBREME W IFS BE OIS
WL, I, ERERFOSHAEEZE L
T, KR X 2 AR LD ORERERIEML 7 2 L
WEIhD, 2512, BHAZHECE T 5 HEKEIZ
15~35mm EEWEEZEHFL TWE I Lo, BWICX
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SUBEFLoEEZoNDE, ZhiE, REFREHRZBET
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