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Runoff and Sediment Discharge Triggered by
the Typhoon 200514 (Nabi) in Forested Watersheds,
Southern Kyushu, Japan
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Abstract

Storm runoff and sediment discharge during the typhoon 200514 (Nabi) were
monitored in three forested basins (WS1: 6.6 ha, WS2: 9.2 ha, WS3: 8.2 ha) at the
Sarukawa Experimental Watershed located in Miyazaki Prefecture, southwestern
Japan. Dormant geology in the area is chaotic beds of mudstone and sandstone within
the Shimanto Belt (an accretionary prism). The total amount of precipitation
associated with the typhoon storm event was 1,156 mm. Although the maximum 1-hr
precipitation was 40.5 mm/hr and not exceptionally higher than average annual
record, high and intense rainfall (precipitation >23 mm/hr) continued 19 hours.
During the storm event, the greatest peak and total catchment runoff was observed
in WS1 and WS3 and direct storm runoff coefficient became 83 and 98 % respectively.
Sediment discharge volumes measured by deposits behind weir ponds of WS1, WS2
and WS3 were 2.5, 7.3 and 1.9 m%ha, respectively. Several slope failures occurred
on hillslopes and zero-order hollows in WS2. Hence, the greatest sediment discharge
observed at the weir of WSZ2 potentially associated with remobilization of deposited
material within the channels and riparian zones, because most of sediment due to
slope failures deposited on the foot of hillslopes. Continuous monitoring of runoff and
sediment discharge will help to understand the spatial and temporal variations of
sediment supplied, deposits and transport in forested watersheds.
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1. & U & I

HAEIR AR HROEEAH B LY, B2 1 000mm HEICET S £
AEMAHET S L AB 5. 29 LaamRL Bl EIC B 2B a0, JITok
K ERRORE & o 15 LA - REBEORETH Y, LT ORIBEL
DR E R BEE T, SO LD BRI AR O ERMEIT KR b BB
MIZ b EEAERLOOLEL BN, bAETIRAEPHIEMNE L > CREIN-S
ORI R CBNAERS T A7, 20ORTS, MK REEATECIE,
Fi BB & ) BEIL T T {, BRI ST b SHOMRE RN
SNTWA (R, 1985 7% &), L LedS, =21, 000 mm PLEIZET S L) 2k
ANy MCETABIT— 5134075, ZOL)BRAXRY ML AREREBOFEELHR
L LUBNTIEEAE R,

PAEORTY, ARSCEMORBEES E CIZEVAMIE X 199346 H~ 9 A
(HBERIE 2, 1996) 7 £12% LR ASINEL L7245, 200548 9 1213 &E 14 5 /9REE L,
B %0 HE U B UL 7 1 C LA ERARIO 7 BER I BB DAL, A 2 M %o DR A R
FBRY, WEREY Rt (BINES, 2005). =5 L7 HEJCEssE L/ i i,
TR S TGRS T 25 1959 48 BLSRok ST & S L C o 2 21| 2R REAK SR %
DB R RO A XY M ARSI T, AR D EFIIRE
FERBEIIEAS |7 1 ) S0 M TR S TS, T B O E A RS L
FOREREE L 2ENITR L5 v,

RIS, TEERER A b7 5 L7z 2005 AR 14 510 & 22 S Bk BB 00 14 T
T IO ERE A ST B L L b1, BN B B LR - T R
WZOWTEZETLLDTH 5.

2. ABREOBE

UL b3

EJNFRMILKHERHM (Sarukawa Experimental Watershed) (&, K[ Jss o> =R 33
Elmmnr GBI SHA O R E S| E A A RE LT s
(Fig.1). ZOMBIIEE 400 m LT o/NERILM2 20, EIZNA+REHOE D7
fizdh 725 OKEP - KH, 1976). ERMlZiAATIc L 5 &, MBEIIHEHE?EE THLL0D
BRI, XS EWIE LD LN TWES Gulildzy, 1960). sEREMEOME D
FEMITIFIEEALARIT 60° FREOAETHFIESF L T\w5b OKEF - KH, 1976). 7272 L,
= DI R A S BRI h 7D (ERIEA, 1981) %
LTS TH ) ETIREERAE L RAT L TR S SRR IR B 4 &
BIELL TV o b e ko Twa, =9 LAMas s, BRI AT 5 SR,
B S NI R E TS 5 7 5 RIEE GREEE7, 1997) %X T ¥ ¥ 24z KOl
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EXPERIMENTA.
WATERSHED.

31°54'N

131°12'E

Fig. 1. Topographic map of the Sarukawa Experimental Watershed located in
Miyazaki Prefecture, southern Kyushu. The base map is a part of 1:25,000
topographic map of the Arimizu district published by the Geographical Survey
Institute. Contour interval is 10 m. Longitude and latitude are shown as WGS 84.

B (FFH, 1998) & X AREIHDTHAHH. T/, REMWELOBRER DA BRI
I 29,000 4EHT (BLEF, 2002) ICIEBE A VT I b L2 AP KIERHEREY Gl
1969 ; #1l, 1972) A5 Ai L Cw b, COMEYIRIC Y I AT XD DT, HER
BHNIZBWTRFOEEDHERTE TRV, BER EOBRFHICIIHFLET L bDLEE
Zbh5.

FNFAE KRB ML, AR M O FRRIA B S X OSB8I 2 K SCRIED
fERA % B9 & L C 1956 A IZERE I 72 DT, 1959 4F X 0 AMEH 72 K ST - RGBT T h I
TW5b (MERBEIEGHESZEE, 1960). ZoOiBk#IL, 15K - 2501 - 35HE
W) 3ODFIRTHER I N TS (Fig. 1). MREREIL 1 5IRA%) 6.6ha, 25IRA% 9. 2ha,
3FIRAHI 8. 2ha TH Y, MIBOFIHEFNT 32 ~ 34° L 2> T\ 5 (Tablel). 15K
E2HIREBEL CVwEY, 3HRIEENS L IEEA] km BERR LB T/
BLTWA. 1 25 REIBOERE 3HRITHAERNENT VR S25, IO IE&RENIZ
AL, BIEZEHL TREININGRE L TWS, oKL 2 7R e 35 IRPFEUL T
W52, 1 BRIGIROE SICHE L THEIESKE , FHERD LR VL) Bl
»H5H GFLlEs, 1960). KBE#HANOTEIEMEEZBRCE I mUEDES LR > Tw
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Table 1. Geomorphic and vegetation characteristics of the Sarukawa Experimental Watershed.

Average
Area Elevation Lgngth of slope of Averagg slope .
Watershed main stream . gradient Vegetation
(ha) (m) (m) main stream (degree)
m (degree) g
Watershed 1 6.556 262.9-370. 2 261.3 22.3 34.4 Clear cutting of broad-leaved
(WS1) forest in 1965 and Hinoki
plantation in 1967
Watershed 2 9.174 232. 3-358. 1 393. 3 17.7 32.3 Partial cutting of broad-
(WS2) leaved forest in 1982
Watershed 3 8. 181 202.4-288.1 380. 6 12.7 32.3 Clear cutting of conifer and
(WS3) broad-leaved forests in 1965

and Hinoki and Sugi planta-
tion in 1982

Data in the table are from Forest Influences Unit, Kyushu Branch Station (1982) and Takeshita et al.
(1996).

5. 3V E S Bal, B, By HIOTEEAGFED S, By BUT K & I8/ 10 %
BOMLTEY, 25T BEAE {, 3HIRITBAIN 50 L EEEDHTWSE (HHIZ
7, 1965). BUHIBRME L WIS BT AREAEE, 1 5IRE 2 5RS YA - A2 EEARE L
AARY T E TRRET ZAMIB CREN L ERILERK CTCH 72 /2, 3FHD
BEIF 504 (19604 1) DA FEMARZ AR E L, BIREBICIZ RN EE T
T LR REHTH o 72 (MEHBRS E %5 SK9EE, 1960 A, 1962). Z0
%, 1 BIRORERKE 3 5 IROELIEZHIE 1965 ~ 1966 4128tk HTh A, 1967 412
15RICe /¥ %, 35UZIde 7% (RELEER) & AF (FE) 2fEH s (ux
Bl K=, 1982). 2 BIROFAIIH X & U CTHRAF & 722, 1982 4EIZIRM & il
(ZVRSEARE DK 43 % IZHE4S T 5 3. 79 ha DEGHEIR S, ZOHRIE RO IREETHIZFE -
KRB L o THAEDPEBEL T B (FrTiEs, 1996). BHRAIGFEAIC 3k E R Ve HE
FEREINTBLT, BEOKIRIZEL o TE LU -FEBREIZZED S Nk,

C ORI BT D ETFEEAKE (1967 ~ 1986 4E) 122,847 mm TH Y (FLMZ BB
KFgE=E, 1982 A FiEA, 1996), THIAEIBH CTOEBBIE (K57 1971 ~ 2000 4£7 —
ZIZEAYEME) L) D 400mm FRELVEL o TW5,

3. 8 Al H &

2005 SEDH A 14 5K BB 2 B OHIMIC BT 2, FNHFREKRBR COBBOME %
UFzRe 9.

ZRBRAEH O BINIZEAKBERSFHB SN TBY, 60°O=A/ v F2{HHL K%
W L7z (Fig. 2). Koz 7o — PEUKMET GREEERE ; 3 7 A% X0 EH) T
Lk L7z, HRMALEROFA L VIIAFICEIVEBL, FOTF—FxarEa—FIZA

NI | -El ectronic Library Service



The Japanese Geonor phol ogi cal Uni on

FNFE B OB BT % 2005 E B 14 5FMIZ & 5 Kk & LR 131

%

Fig. 2. Photographs of the Sarukawa Experimental Watershed. (A) Gauging weir at
the watershed 1. (B) Gauging weir at the watershed 2. (C) Gauging weir and
reservoir at watershed 3. (D) Rain gauge near the watershed 2.

HLT, AirmEing (B3 -4, 1968) BRI L D REDFEZ 1T 72

KSR BRI IR ERI O 720 O#Ki (B 6.5m, T83.6m, & 3.3m) DIiF
A, SHI BRI oOm Az CIEmbt (K3 3.6m, [85.2m, #S 2.5m) PSHES
NTw2 (Fig.2C). ZObih & AR L2 L2 onC, 1 m & Z7k 72
BOLANIVEEEIT-> TEWEEZFHIL T, HE»rSOREEME L LT o7

FEME OBIANE, 258 58 (B4 230m: Fg. 2D) & 3 5ROKARHE (B
A 200m) EBARICHE LB~ AN ES (0.5mm —#=48) Z6H L CEML
(Fig. 1), Z0#zHF§E % 7 — % 0% — (Onset Computer Corporation # HOBO Event) |2
RUER L 72

4. BRE 4S5 FROHBERR

2006 8 H 29 Hi2= ) 7 BAED L THRAEL-BA 145 (7374 Nabi) (3,
PR LD O KR TIEFICHENBENICEEL. OH 4 BICREEMFIZHEL L Th
H, 6 HICRERERETEB LOCRIBEFETHMTIZ EFEL 2%, FHEFICH AR ENK
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FCILRIZHEA, CORRIIAVERIEAZHERSF LT3, HBHNW - ) LEE T
ATZZ EVHBITH Y, THHARZ FLICEREMIZDZo TRE - S - K272 (K
KT, 2005) BEOIED VR o 72 ZEATUN - 10 E #5400 B B EI#HA Thi Wb R AR &
7Y, FELIWENEREMER L2 EI2LD, Emﬁﬁ%*aﬁx&?éﬂd‘l‘lﬂﬁﬁ’ﬂi, 9
F3H~8 HOMMES 1,300mm bLEICE L CREHEEMRAN, 2 00, &8
HREDREZEINT S (B2, 2COTHTIH6HIZ639mm) & &, FLekiyasZmm &
ol ZTOZMIZL T, ENHMRERRE % & CRENTE TIEE G 5 R %
FUIZIDEAHE S D, 4,706 FOREINEK L 72 (BRE, 2006).

FNHERHEARREEICBTA9H3SHEH2S 6 HE TORMNEIX 2 FIRMFIZOEY T
1,156 mm, 35IRTI9]I mm THY (Table 2), 1959 FOEBIBHIG LK, TABEED L D
Thot:. BREDEDP -7 25 RELTOBMT—21255%, 91 H~2 HIZEK
FHORETH Y, B 14 F I BENIZI A S HD 16 FEICHEE o725, ZOHIEHM
& 5.5mm, WAFMNE 2. 5mm/hr & HENTHWERNTH -7, 9H 4 HICA-T, HH
MElZWwW{o»roE¥—7 (AR E 35. 5mm/r ; 16 : 00-17 : 00) %7~ L THEp % 7%
DT L2 o7 (Fig.3). EHIC9 AL H2OIWLEMAERT AIKEE o/, &<
WHEH 1I5F25 9 H 6 H 10EE TORM®IL, @ L TERE = 23 mm/hr DL E OB A
SLER RN, Z OB D50 %L EIE 30 mm/hr DIREETH 1), F AREFMIM =3 40. 5Smm/hr T
Hotz. 6 H 10 ELIBEIIEMENMNNRT A L)1), FH 21 BplZidfE) kA2

B 14 5120 ) BEMRIZREDHA S AL &, I ARREEWESY 2 5T 40. 5mm/hr, 35K
T36mm/hr EBEIZZ WL DOTIER L, 29 LRI ARBRICB W CEEHRH
HWIABEDLDTH o7, LaL, FEFHWE 20 mm/hr DL EOIREEAS 19 Wefd DL E#: < 72 &,
BV RS AR CTho72. FOTEEFEL T, BEMELIZIT—FEDEET
BhLk vz (Fig.3). TOME AR UFICL2EWNIIBANES LT3 5RT
991 mm, 2 BRT1 156 mm IZET AL L D TH o7k Vi b, £72, THHOKEM
B3 2005 EEFEKED 32 % (35iR) BLU3T% (25K ICHST2E8TH -7

Table 2. Summary of the September 3-6, 2005 heavy rainfall observed at the Sarukawa
Experimental Watershed.

Watershed Total rainfall September 3 September 4 September 5 September 6
(mm) total maximum total maximum total maximum total —maximum
(mm/day) (mm/hr) (mm/day) (mm/hr) (mm/day) (mm/hr) (mm/day) (mm/hr)
Watershed 2 1156.0 5.5 2.5 168.5 35.5 592.5 39.0 389.5 40.5
(WS2)
Watershed 3 991.0 6.5 2.5 154.5 36.0 521.5 31.0 308.5 33.0
(WS3)
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Fig. 3. Temporal change in hourly rainfall on September 3-7, 2005 observed at the
watershed 2.

5. R ORERKR

RN E L 2o 2EMIZL D, 3 DORERITE TIXEREIE E, S ABEOF 2
FEHEL7: (Table 3). Ko/ Nf K125 7% Fig. 4 12RT. %8, 23RIZBVTIL#E
IKMANDLZ =D LA L Y 9 F 5 H 21 30 48 X 0 IERE 2 K ALERAl 2 FE T X 72 <
molzlc, ENUEOREE ESNIRKVOEE2ZO0FETHCCEHELAZD D) &
E#TE LTS (Fig. 4B).

3ODOFWMMOTHEITHAB L TBY (2 FROEMEKGT— 725N koz
Hoxkhkd), EAC1IBREIBROIDITIELE AL —F L T (Figs. 44, 4C). %
Ml e 12, BEWEGO 9 H 3 H 16 B 20 0~ 30 0 ED 5, KRS ES LIFD Tw A,

Table 3. Runoff characteristics of the Sarukawa Experimental Watershed during the
September 3-6, 2005 rainstorm event.

Watershed  Total rainfall Maximum rainfall Peak discharge Peak runoff Direct runoff Direct runoff
(mm) (mnvhr) (mm/ 10 min) (m®/sec) (mm/ 10 min) (mm) coefficient
Watershed 1 — 40.5 14.0 0.57 5.2 960. 2 0.831
(WS1) Sep 6 Sep 5 Sep 6 Sep 6
04:00-05:00  15:40-50  06:48;08:00 07:50-08:00
Watershed 2 1156.0 40.5 14.0 — — — —
(WS2) Sep 6 Sep 5
04:00-05:00  15:40-50
Watershed 3 991.0 36.0 11.0 0.75 55 969. 7 0.979
(WS3) Sep 4 Sep 5 Sep 6 Sep 6
17:00-18:00  15:40-50 08:12 08:00-10

Note: Direct runoff coefficient at the watershed 1 was calculated by using total rainfall at the watershed 2.
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Fig. 4. Hydrographs of the typhoon 200514 event at the Sarukawa Experimental
Watershed.
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FOWH, BERY— 2710 T 8B ERIEY— 27 2R LEDS, MEESEINLTwE
BENEPECICERLZZIASH~6 HIZZE0mEPEI SN REEO Y- 213,
BEROBRBEDOE — 2712V A 6 HO SEEIZHIELTBY, 15K T5 2mny/ 10 min,
35 RT5. 5mm/10 min & (FIFE CMETH -7 (Table 3). #DE, BHEOWAIIES
THHEELHELTWE, ZOMBEIIKROBNIIEE 57298 9 H 21 RFFEF TR L 72
BE 4 FERIOVTRELZ LS T PBLN 1 FRE 3FRON, Furs s
(Figs. 4 A, 4C) 2O EBERHEO LA, ZOEBREOSHIZIE, WEHEE R
MEE EIC ey P LTELNIZERE D EO MK EARG S ORI S A0IRY,
ZTOMNEEZRKDT, WRETLHHUKEEE L ER TR AZ T ERY BRG e T 5K
B O(RE, 1976, p.145) 2R L7, ZOFFEEBHETHL I LD, —KIZLIHNVDS
NTwn (IR, R, 199 %2 &), BR#ETHOBRES A7y b LR,
MRS & D IZIROBEMAGES (9 9H 21K 104) F COMICHEZEROITLEE R
B2 e TE Loz, BE 14 5ZWITHE D EFEIT IS RO R G DR S ftve ¢
WebDEEZ ONDN, T TIMEEMI, RO ST T2 BB Ok
EL7z. DFh), N"NAFuZ57L09H3H 16820 50OMKEGSE IR 9H 21 K
10 3 DR O HKBIG E L 2 ERR TR, 2O TEREEE BER Y, sz Eamm &
LToMEL7 20K 17HROBEEREEIE90.2mm TH ), ChHiZHENE
L,156mm D83 % ICHEHET 5. £72, 3FHOBERMEEIL99.7mm T, ¥l &
991 mm D) 98 % & HD L EWE L 7 o Tz,

6. MED S5 DLHRHDERE

6.1. MFEADEER - BIFERR

BUAISE FRCEREY 72 2 12 R b7 RN B EUK B L B VLT, Z8oshE
BRIRENED NIz, Lo T, SBRFEENOME CHLRESLHENFEL TVIL LD
EVEEND, BHAETEML /2. FORLIT200049 H21 HE 12 H 8 H, 2006
£ 1A 12 BIZAT, 3 20BN ORG & THEAE L Tiro 7-.

1 ZRIZBNWTE, BHimOmBRWICEETORE (I§5.5m B3 1.8m EX2m
BE) ERRPRELERRE HB8m H310m B 2miEE) PR LNT
(Fig. 5A) #°, BHETBIZZOETIZBELTEY, MELTwahror. F72, HHKIC
WA AL B RELBEINLFEBIZED SNk do 7z,

2 5IRTIE, ) RFEE Vo ZRBEIARDIEZD, W ODPOBRHERBERLIEZFERENE
HELTw, AHEREORTRIKRELZDIDIEIEL Sm, BX 3 m, BfT6.mBEETH-
7z (Fig.5B). TOMEEIZIZZH D/ T (E3~4 cm) RO SN/-Z & (Fig. 5C)
"o, N TRP—FIRE T Z &1 X o> THEEL 72 (Tsukamoto et al, 1982 72 &) &
FEZ2bNB. i, FREFEESMATOEFIZIEELI0 ~20m, & 3840 m O HEI R
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ToTWzh, BERIEIRKTOI mEETHY (Fig.5D), #HUILL < OLmbAER
BELTWEPo7:, TNOLORBERERCIEERE CAE SN LI, wIind fHEE
TOFRBICHELTBY, THRITHRELTVWRWRRETHY, HETIEELWEREIGRE
ZoTWido7z (Figs.5E, 5F). LA L, 25 RICIEEKIEED? S/ 5 m RO =l
WCIE2 m, S8 m, B 1LomEBEEORENTAELTEBY, FORELZTH LM

Fig. 5. Photographs of slope erosion and failures, and channels in the Sarukawa
Experimental Watershed. (A) A channel sideslope failure (about 8 m wide) in the
watershed 1. (B) A valley head collapse in the watershed 2. (C) Pipes formed on
a collapse wall. (D) A slope failure at the headwater of the watershed 2. (E) A
small channel having woody debris and sediment in the watershed 2. (F) The
main stream of the watershed 2.

NI | -El ectronic Library Service



The Japanese Geonor phol ogi cal Uni on

JUNFTER D BAGIRIZ BT 5 2005 FEE 14 5FMIT X 5 K & TR H 137

~NEL TV

3FIUIODNWTIE, TS LRERE (B1.8m, &S 1.2m, B170.6m #HE; fRiE
HZE S TH D) S 1EERED LEREARPROENIZOARTHY, 1L A LT
ML TW iR Td - 72,

6.2. i, SOFELE

B 14 TEWIC L 20 OB I E 2 IBIET 4729012, 2005489 B 21 HIZibi
BIOHAKMOWEZITo72. 28, FAFES8H ISHIZHAMBAELZ T 2B T, BHIC
LB EMB O - HAMOMRELIZ 1 micmiz VB THoz. T2, 9H 21 H
LR, 2006 4F 1 H E COMBIC S B 2 TSRO Sk o772, 921 HICE
WL EIZTEEr ) GR U4 5 EWMICE > THRM LI TH Y, 722005 FI12B
TAERBIHEICIZITMYT L ELO5ND.

FHl s hzmm L&, 1 5RT16.5m? 3B HTIS.IME I ZIZR L& TH - 72
(Table 4). IO A HMNEEDH- D ICHET L L, #1212 5m%ha & 1. 9m¥ha l27 5.
2 FROME LI EIL 67.3m® (BAEOLH % 5L) ThHo/ (7.3m%ha) 25, #HKbIE
T LTBY (Fig.6), / v F FiillosEKEIZS TR OO SN0, it
HIWEidSsicent R ons.

T72, 2HRTIE9 A5 H 21 e 30 70 £ D o fids & 1382 7% A MRS RO b
(Fig. 4B) 72®, FEHEICHAKM~NZEOTWBHRALLDDEEZLNDL. ZF O
&, MHOBERY -7 2508k Lo 6 EMEICH-5. Ziud, L FTL WAL
Lo TIEMELRBUNDAT R 7 e o 72ZICH 1, TRISIN ORI AR 0 F A 4 R PR bt -
A D TEMR A FIEREZNIIA ThH 5.

TR T ORI B S 2223 57260, 20054 9 F 21 HICKFsoitib L b, 350 ~
400 gt (RelfdEm) OTRAY 7)) v 7 Lz R ORISR E 2t &

Table 4. Sediment discharge volumes from the Sarukawa Experimental Watershed in 2001-2005.

Year Annual rainfall Watershed 1 Watershed 2 Watershed 3
2001 3184.0 (mm) 6.0 (m® 5.5 (m% 5.2 (m%
0.9 (m*ha) 0.6 (m%ha) 0.6 (m*ha)
2002 2858.5 (mm) 5.1 (m® 4.0 (m® 3.9 (m®
0.8 (m%ha) 0.4 (m*ha) 0.5 (m*ha)
2003 2861.0 (mm) 7.8 (m® 7.3 (m® 7.6 (m®
1.2 (m*ha) 0.8 (m%ha) 0.9 (m*ha)
2004 4000.5 (mm) 37.1 (m® 23.9 (m® 26.9 (m®
5.7 (m*ha) 2.6 (m*ha) 3.3 (m*ha)
2005 3146. 0 (mm) 16.5 (m® 67.3 (m®) 15.9 (m®
2.5 (m%ha) 7.3 (m%ha) 1.9 (m%ha)
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NCWBBAREMEDN S 5 720, RED S 30 ~ 50 cm FE DR & 5 Kl 2 A4 O FL
L., #NEASEOBERA Ny &R THE LT OEEM RS Th b L& 272 H
L7-3BHIee: Q105 C TR 24 ) %, —50~5¢ (1 o) D5 VIZLoTH
BEL 7o, HERE LD ORI SATRS R A Fig. 7R Y. FUBICHRIN S o B, ok
MdeH—2~-1¢ (2~4 mm), 57#E o, (Inman, 1952) 2%1.7~2.5& BB ELalEEE
DR EFHREH LTS, 7272, 15iRE 25RO TIIHEER S OEED55~70 % TH -
7295, 3 FIRO LWIHER %9 45 % & R R TH - 72, T HOTIROHER T L &
WANBEAGUTOEHEIE1 ~25%THY), MHPWEN LN EPFHTHL. N,

Fig. 6. Downstream views of the reservoir at the watershed 2 before and after the
typhoon 200514.
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Fig. 7. Cumulative curves of grain-size distribution for sediments deposited in
reservoirs by the typhoon 200514.
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YV T OMIA I EAS LK R ED L LTI RARB Lo sEZO5NE, T2,
LR TORFE LB ORKKE (RRKOER 5 HMOEFFYE) 12, 25HE 3HRT
TN 10.6cm & 9. 4em Th o720, WEFRLLEL 1 5IRTIX22.2cm Th o720 L
2o T, BRI FHEWNICL > TR LTI E 10 ~20cm LTFTDO L D TH - /2.

7. #E =

FUINFEEBIC AL 5 5 R B K ER# T, 20068 R4 512X > THREE
1,156mm (9 H3H~6H) (ZETAEMICEEDN. COEMICIYBFHED 83 ~
98 % % i B EFEF MBI S, T HUE LB BV CEEN S R KB O R
AR N ThHolzb vz b, A - (1968) IEAMEE 2 BHABIIGER TH S 1959 4F
8H 4 H~10 HEMEORHEEIT 217> TWnh., FOZMIZL > Tz 1 5IRT306 mm, 2
ZFIRT 240 mm, 3 5RT 288 mm OEF M E MWFRHETELPETEL SN TVELD
TEFTLARHEE) PENENTBY), b idBEmE G25mm) OFNFN58 %,
46 %, 55 WITAHET AETH A, HFH - T (1968) 12 L 2EBMILEII AL L H TR
RAFETHEHLSINTZHDTH A28, 2005 FHA 14 5EMICBUT L EERHEFIINL D
REZLDTHAIEDbrsb, —HAC, EFEHHFIEREEL & LIRS A @ERH
HhHEINTWD (FE, 1976, p.146 ~ 147). 20054E 9 A 3 H~ 6 H O#FH &% 1959
HFSHAH~I0AD2HEHRELLELLDOTHY, 83~98 %% H L EHERE D 145712
BETHLDEEZ B,

SEOFRHIEERNO&EREZO Y — 7 DI, WEITREL Tho7225, N Fars 706
EREIH E A% SNABIIERAETH 3 HFEU EL#EEL T, 9H9IHB~ 12 HiZH
TTROBENHH ) BN E 41 5mm), ZORELZEIITEETE L ozhs, FEBIZ
FEE 14 ZEMIE ) BERDIZS SICHHBHRV WA 0 #ERINE. 2H) L
C e O ENHEMREARBH T, AR 4FI2ME) ZMITEAICE ET LI %L, K
FIFHEBERE LS LTRB L2 ZZ 5N LA L, ZOFEMIC XA EERE S HEER
POETHETZ2FETICNE, BRATHEIHBU EE W) BHZE L2 EHELME
o7z, 195948 H 4 H~ 10 HZEWISHE Y MBICBWTL, BMEIESEOREmEIL 3
HELOWRLEESERL2ICRY), SHEHUEOWBIZHM T ARRERNTMRICR L EEN
TWva (F# -7, 1968). 2005 EHE 14 512 & 2 5L, 1959 4F 8 A ZM o 2 542
BOETHDH20, BERAET 25 3 HEU FERERESET 2Rtz +oicd s & &
ZH5.

ENFEBHOFTH LW ES L PHBKEIZOWT, 2005 FE% &t 5 FEHOfE% Table 4 12
RS FEOTREOWEIX 20054 & FEEIC, HEREAERT S XD R E KRR A N
IR T LR (LA~ 1FE) 2frbhTws, HR14 5SERBEOHETIE, 25
R 5 7.3m%ha O LR L, THIEHRESEMTCEIEROTEBEERETH 72 —
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F, 1 HIRE 3FIRT 2005 4EICFHM S - L b Eilx, #4121 2.5m%ha & 1. 9m%ha
T, BIFELDIZRRKRERMETIED A0S, 2 5RICHTEWIEIZA R WE L %o Tz,
L2L, SOOI CIEARE 5 FHTERKEIRLEL -7 2008 FOH VL ED L
WEmM L TEBY, &I 1 FHRTIES Tmbha O W55 L C\w/z, £2T, FEKE
BIUHERANE LR IR L OBRE AL L, ZNUFIUIEERAQEOFBEERF20
S51b (Fig.8). 72721, 2004 4F 0 1 FIRORELBEIIEFEKE L IZIIFIGLTBY,
2006 A4 FIZE 5 25 ROREEREIZFERAANEL B L72HERE 2o T3,
Stk ZNEBREIC BT 2 MBI E 2 SBEICTHT 57201218, BRI Tk
(, ¥—7ltien EOKERE & OMRENT (BHEIZA, 1972, 1983 ; Rickenmann, 1997)
AT) LERH S ).

B 14 FIME ) B, RIEMNORE - BRI E DN L Twiz, 1[3E A EH
B o Tk orz 1 BiRE 3FRTIREED S 0t LW 3o 7225, R
DR E Vo ZABEIRDIZD, W OLOFEPESLEERENEE L2 2 5RICBW
Tid, BESEMTRAOTBIM*EE L. LarL, EAREXE LRGEEORES
Brd &, MoRBIRIES400m AT T, E#250.5mUTTHY, ThIIEL DL

REELCWRbolz, T2, INLORERERCEERETHEE SN, wih
bHREETOMBICHBELTBY, FTRETHRBELTCWRVIRRKTH72. 250, 25

RIZBWTHREARGE TEL 2 EIIRER 20cm LTS DO TH Y, &5 1M 2 R
LEHBIER ST R o7z, TBERI F Ttk SN 237 2 EECEE SN
bOTIE AL, FNITICHBICHE L Wit THiEELONL. BHHEELTH
L, 2F PRIV ORI TB Y, 20 OFEMMFICIIMEAICZL <, Bl
IEWHEHAASEED Bz, 29 L-RHANZTF IS5 A L 2Bt (B3I 0. 5m LIAY)
ThbEHESNE, SEHOFERA XY FURNHSIEFE L VBB E LT TB 57, i
PN DIEE LD S 2 TE R v, BMRNENS - 72 2004 47 £ 2 o 720 jetk
bbb, FNNHFARBEKRERHM 2 FIRC1E, o 25 s BT, FHEREICL > THEEX
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Fig. 8. Relations between amounts of rainfall and sediment discharge volumes at the

Sarukawa Experimental Watershed from 2001 to 2005.

NI | -El ectronic Library Service



The Japanese Geonor phol ogi cal Uni on

JUMEE OFMIIRI 31T % 2005 FEJE 14 FFFIC L 5 HK & LR 141

N7z ARG T 5 £ CI2id 1 FLU LOKH 2 ZT 20 @itrd b, Zhboo
TR AR, MHEIC—ERFE SN T, ZOROFENTHRETLIOTHS ). 2
D &9z, RABRMIBU A I ARE - R T AR T IR R o T A TR D
505, FHIEHL 2T 57201003, SRV MRL T - 2 REL 2T ER 6% w

8. & & )

2005 459 A EE 14 Fid, N E R MMIEREZERNEEL 726 Lz KT,
F DR EFE WIS AET 5 EFRMREKRER (BIERSmE) O & S
DEREZHETH L L L1, VNI B 5 RRVERE - MHARICOWTER L 72,
FORRIL, UTolkyicztnons,

FJB R TIE, 2005469 H 3 H~ 6 HIZ2T CHFE 1, 156 mm (2:E 9 % S I L5
b7z, ORI, RAEREREST40. 5mm/hr & B2 S O TIE R h o 72285, B
M= 20 mm/hr DL EOIRIEAS 19 BeAR MRS 2 0 &, MWNE L L CGRUEN 2O TH -
72, 2200 (1 5IRBI O3 5IR) Tk, BWED 83~ 98 %L T 5 EER
H2SE S, SIS BRI B TN R RBEOEMRE A X P Tholz b
EZHN5.

COMBRRHBANY M T, BEAERENEEL TRV 220008 (1 F7RELT
35R) THFNFN 2.5m¥%ha, 1.9m%ha DLW FH L7z, —J7, W OPORERER
EEEATED SN (25 1B AR I EIL 7. 3mYha TH o 7205, €hbH
DHFFECTEE SN LE, WIS REETOWEICHERL TWT, TRETHHELT
WARWIRIETH o7, 1 BRE 3SERICOWVWTIEHMIAHTS 525, BEA 14 5F/H I
Lo T2HRPOFM L2 OREGIEBED I X o THE S Nz TR B I
FELTW/tTHo7z. INHLDOZ s, FNNFMRBKEEMIZBWTIE, FIEmARE
WX BEETF—EREICEEEN T2, ZOROERTHET S L 0w) O A)
HIEL, FORBRIELIZEET 2RI TRELL Z LN fEEEN. LirL, 20X
GHRPERNGZDDOTHAHZEFHALNCT L0121, 5B IBMT—7 2B/ T
Bt LA d i 5w,

ol ¥

KEFEE, ARG & OLFARO T E LCibi, BlROEHEEI >
WTHERIS AL SHH & SXER VA, BT RN EOE TR0
A S R OMERE I SRV 20T w0 s, F—y BT BTREMETEH
ERO TR E. 2ADELEELHICLLIERIL ABONBELUETL L CERT
BHotr. DEOFAIZLE)BILEL EIFFT.
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