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Sediment production in catchment scale from specific
sedimentation of dam reservoirs in Hokkaido, Japan

Tomomi MaruTant', Mikio Kurokr* and Mio Kasar®

Abstract

Specific amount of sediment deposition in dam reservoirs is a useful index to
appraise the degree of sediment production from the catchments. We examined
the relationships between the amount and geomorphic and geological characters of
catchments of various sizes in Hokkaido, Japan, by analyzing annual sedimentation
records in 105 reservoirs. The 28 of the reservoirs were situated in mountainous areas,
and the annual specific sediment yield from the catchments was 178m®/km?/year on
average. Sediment yield from the catchments underlain by sedimentary rocks was 8
times larger than those underlain by volcanic rocks, and rainfall pattern was strongly
reflected in the sedimentation record. On the other hand, specific sediment yield rates
became more dependent on dam utilization by human activities for larger catchments.
The data revealed that annual specific sediment yield increased with the size in
catchments smaller than 100 km?, while the relationship is reversed for those larger than
the size.
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o TNAEEZIEDHNTHRLD Z 0%, BHIFIIBWTIIRIRY 2O & Ll
EWVIHFECTHIE SN TR (B1E - E, 1988 ; B2, 2007 2 &), 72, KO d
—HOI I ORETH 575, ZOPEITTSER LR L34, 2007) EFFHET
W5, 2O L) IR DR KM AE L BTk A e A L, T
WCRELHELL-HT.

Lo L, BREIRIEEL 2 0nwaicid, BIE oK T 5 BARRBIIEDCERIZZ: 5 L[
K2, AT 2 LW OMERRIC & DB OWKE R R4 105 2 & T, PIKIERENDE
BT AKO B & NMOEEREEIZE > TORELMEL 2256055, —)
BRI~ OHENE, AT ZWNTIE» S EE SR L -2 L 20 0T, e
I AERO TR OZALE MB 72O\ CEE IR L 2 5. 12, EIRHIE—#ko#iE &
ZEWIEX Lo SNZEAAHS 222 2 s, WEICHER L - tHEIIEX Lok Z 0
WM& 3T 5IWOMAEREEZRL TSI LIRS,

IO TAYE R A 5 B FFHIC L o C, WREhr b O EEEOELE A Z L
RO TEELZFETH LD, TOTWEZIIMTIHEUNT LI LIFTonANABE LW, 728
21, Blllghm % b O U T2 oA 2R L ThitlefRoEE sz
LWL, EilRE» S E L T IVETE L CH R O OFEBEOAE T
WaEOBRIEb2ELR . UL, BEIEHO X ) ICOMSEFOR S 222 #IKiI2B T,
EMICHER TR ZFHIT 5 2 L ST E UL, MIBA T — )V ToOAE - jiih e A
LI ENHKRDL, ZOOIHCONLONMIEEWO I Ty T v T, 2Lk
Dt b O - W EORFEEL R HEET S L 25TE % (Eden et al,, 1998; A
B3N, 1988 72 &),

7272, RIROEILINZ E SIS THILLGAT 2D Tld e <, FEOHFTI L 2TEK S
N, 22 TEEOIE, KROBEILMORDL D ICATHICERSNLHN Y 4% v
T, TTICHET 2 IWEZTISESETOLERE - i WMEE LTRATE20nwhreE L
72, BAEDEL L OL AN LMIEZRBHTEORE LD Y, FAHWIEL FEfL TB
D, FFICEOEESY A TIIEEEDEEZIE L TV 2 s, BTHEIChA2ENS
DEEFTWEOZALZ A Z LN TEL. 22T, RFFETIE, dLHEENOLHNY LT
FHll S 7R T — 4 A R L C, MALRISEE S 72 ) O 1 4EH COHER & % R &
ELTKRD, FAmBoMECHEWNEDOZAL T FM O T EEICRIZTL2EELZHS
MCTHIEERHWE LT,

—RIZ Y L EERT HBRICIE, 100 FRICE TS L PRINL I EZHDEEL LT
Rk, K - FKEE EHMEEZ GO ELEFRELHR L ZTIZL 2w, 2ol
o, RTS8 LA OHEIE S L OFFmIZED SR O EREAE L 2 ), Bk
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DOEE DY AR EIZE T IGBE > SHERRSN TV S, [ E] 1, ToFyao
WHWHEEEZRET H72OIZLETHY, e REBRIZL o TRBASN TV, wih
b &L OF AR R AR RS 72 0 ICHE L ETH S GFE, 1982).

Aim T, dbBERERICL-TEDF LN ET ¥ 2 HNT, ThETho
¥ AOHERE (m®) %R, S OREBELy THLTHEFEHEDE YV (mYy) &L, &
SICHEmAE (km®) TH L CHETFHILHEDE Va (m’/km’/y) %RKo72. F PR
WIS L DR, FREMIICOET 5. WPEOFISM TOEIIHE S 1157
EOMBEDENIL > TELLIENFHENSL. B, FFYLHEDE % 5 2 3KIEO
THIFE TR L CHEKIUHEALTIRE & 72 ) OFE PR E 2 RO D HLEZ SNLH, WiEIC
WARTE ZREAIBOS A ADOEIT/NS Wiz, FRE L THFRICRKE LT w2 &
Mo, I TIEFYRHEEZ 20X TV

FFIbilEE SO T ERE A AT 572012, BN 105 E0ZHM Y 4 (B - FlKk
ThEEd) OF =895, PR EEOHEMREE L LI L THEPYHEREZ KD 7.
FoHE L OBRE ST A7-012, HEDHETIZIZ 1 HHOMEL SR END ¥ 4
IR D @ 105 D F A 5 E A THE PG E B X ORI E 2 Ko 72,
% DF LTI A RHE TR SN DD, 2 2 TIERERIREED B 7 2 HiRE & Kl
WAEH L, MsEREICT LTINS ED 2 EEGORER (90% 1) 28 D% A
BaEAL. I 2805 LD ER Fig. 1 (IR

DE, BHEEV)EOEE T, FEOMEN - WENSEOZLE ) b, tER
BELERT2EZROEHOSRLYREV O LFHREINL. 22T, F YD ED
BRI ZAL 2 AT 5 72012, F AW EPEHEFHI SN TV A EHNOERE S 4 15 #12
OWT (—HIF ERL 28 ¥ A L EHKE), YV ARBRBROBEOMSE X RRY T -5 LT
Oy bL, BEWNEEOBRESHT L. Fig. 112, 2o 15E0EEY A OfED fit
TR,

3. dtBEDEFIIHNE

Fig. 213, ¥ AT & ORI A (263 24 Pl E %2, @0 105 K05 412
ONWTTUy FNL2bDTHSH. HElid log REZOT, FHEGHEMEOMIIH LIS D
WTWBZ EIZR DD, FHOHBEBRIEIRSNS. MRTIID HA°, EFIGHERD & 2K
EFEATR X VI LB L T B, FilsERE 100 km® A2 F Cl32RI2lmL, 2k vk
& R IEIERE TR P LRIMOMENZ R LTV, ZOIXSDEDOKRE 1L, HabEED
TG DAL DO BER S b b G R TIROERIKFE L TWA I L ZRELT WA,
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Fig. 1. Location map of dam reservoirs employed as the index of
sediment production.
O : The 28 dams analyzing the relation between sediment production
and catchment geology.
@ : The 15 dams analyzing the relation between sediment production
and rainfall.
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Fig. 2. Mean annual sediment deposition in dam reservoirs plotted
against catchment size for the 105 dams located in Hokkaido.
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4. FFAMME CE

Fig. 3 (/&) 12, H—OMED L O EENKE R 28HD Y LI2OWT, ki & 4
P& & oA TR T. Hil s & KILEDPS KIS HO 55T H, Fig 2 @ 105 #&
DF L EFEREOMEA Z R L, FIEER 100 km®  TIEIIITEROICHEML, 2 ETIE
IEEEFT B2 > TWAh, —7, Fig. 3 () |2, WISmR & F T E & OBGRERT.
FEIERE 100 km® F CUEAER & RBRICHINMEIICH 575, CORMBIAEEBZ L &, ¥
W OE IR R AR T 282 H 5. V2 TVENRL VO T, |
FIEOICBIR 22 4RI T E RS, CoMEANEE - BLAT (1974), A - kB (2008) @
R EEETH A, 7B, Fig. 3HKD 28 FxdviEdEo o & Bk 7 512,
NS LY RDAAHEETO 1 km® 4720 OEFYEHEERIIARO L) 122 5.

3t

=

St

V,=178 + 138 (m*/km?/y)

It O WA 1349 83,450 km® % O T, dbiEE B S HEEAN LM T 5 LR IE, EE
147 x 10°m* 12 15 LHfEE SN 5.

Fig. 4 1%, FPHHHERb & & st & OBRIZOWTRLZO OT, LRI E
7 90% LA I % HEAEA 25 5 A Fidk, A7 BUZTRIHIRE 0 90% DL & KILE A H o 2 il ¢
HDH. WTIUIBWC OB 512 CEFIILHEmE L. <Y, UTo
KIZHYFTE 5.
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Fig. 3. Mean annual sediment deposition plotted against catchment size for the 28 dam reservoirs.
(Left) and specific amount of sediment deposition plotted against catchment size for the
28 dam reservoirs (Right). The geological settings of these catchments are clarified by the
administrators of dam reservoirs.
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Fig. 4. Relation between specific amount of sediment deposition in dam reservoirs and catchment
size. The catchments in left figure are underlined by sedimentary rock at 90% in catchment area
and those in right figure are underlined by volcanic rock at 90% in catchment area.

4 HWHER OGS & AT D & OBFR. 90% Lk R HERTE THO SN AT (L)
£ 90% U EEKIETHYD SND T ().

R EOBINEAZE L, M 8RHOMMEEZRLCWE. Thbh, HEATBO LK
HPadisl & ) b P2 AR LT W E 2R LT ah, FERIZY A BRT A2, 74
TR 4 R E DDA 5 2 EAB VDT, TIUT LI AERIIEHN VA, i
HFED/ NS B BIEEFR—OWMETHD ONAHEIEL R, TOREIITHR/SE X
s 7 EDEFEEDENDPHEREICRKE 2B E L RITT I EIRENTV D,

5. FHIMME CERE

DX, HWMEOME (B4E) 22 R272-010, EoOERE 15205 L1200,
TRIRERE 25T A AE R E OB LA, ¥ ABBE GERBGE) 200G L LORT
(Fig. 5). MBOME L HEIHTEOMIIKECEITELIEEZIH W, Lzho T,
IS DRI T — Z 2B\ TE IR & OIS EALT 256, 2 O R EIEFER R
B EORREMTE LRI ENL, 22T, TN 15 ¥V ARBICOWT Y AR OHED &
DENL DD ZNENO Y LGB BIT LM EELICER T 5. Ml sy 285%e GE
JHBRIEAE) 705 OFBIFR], ML 4 X 0P8 L 72012, Bk CEl - 7-4F
i mTH s (77 7 TIHFRIEDEOREMEITRENG).

777 ClE, #Hifi LRERY T — & AT (RIS 24 [R5 LIZEHL
72, ZRRHEE L E, LBEESHICRSKRELRRREENFTAET L L, A ERD—I
BICHZ 5 2 83 PHRENE. RERICR > TOWLERHET A2 EUTOL )R 5.
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Fig. 5. Temporal changes in specific amount of sediment deposition at 15 dam reservoirs
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@ 1981 4 (HEAN564F) 8 H @ dviff & \CHif i & B A 125 3 H ~6 H IZALIR TIX
294 mm OF CTREEKTEE. 23 HICIZAEE 15 5Ot FICEVWE SR, Ktk c&H#
CBEE. 8 HILERIL T o BB ITHREF CAbifEE L FiRoRk o H K= 1041 mm % B
AL 2 812 & D el 2R TR 3 A, BEREIL 3 T8,

@ 1914 CCFR34E) 92T H  JEFIZH VBN ORI 5 (H LA o i KR HE
50m/s) ASRGFEAALRT RIS FRER, RWlETHARBYIL L, JblEEE eI
.

@ 199 4 (PR 114F) 6 H 29 H~7 H 3 H : MERATAR, RAUTEC & 25 GEFRIL B5t
Rl HARHEPE R & AL A e A, JLHEE LRI T3 215 mm OF.

@ 2001 £ (CFR134E) 8 AT ~9 A : B 115, 15 5 2SI i~ b iff & |2 H230T -
W, FARATRR OGS O IG5, dbHEE TIE 1979 LISk 1 I [ R R sk & T

@ 20034 CEHi154E) 8 H : A 10 312 & 0 17 AD3EE - ITHAME S A, deifEE H
B ORI - Wi TRAKES A

@ 2006 F (PR 184F) 10 H4H~5H : GAS 16 5, 17 5ot LicftEvy, HEEZEO
U o 72 2RI OB RIS T AVAA, BIRISEIASE S8, JLHEE <&, SEiRny
#E 20 mm/h, FEEEN/NEL 13 mm/h, HEEEET A 13 mm/h 7% & TRARE ORK,
RBOER, R - KERROHIE

@ 2010 FF  HLKFEKATIC X 5. BRIHEK IS4 THEE 2 4.

@ 2016 & 8 H~9 AWty © Juilp i dib g K E, AR 75 - 9% - 11 5.

INGEYT AWM EIAERE Lo/ ELZ LT 58, —H L T WOIZERSY A
(1981 4F, 1997 4F) L ARN S 4 (1995 4F ~1996 4F), &Pk 4 2 (2000 4F) 7213 T,
D & A TR HEDD B DS EREDOF & AR K EDFA LF L ITEEII—BHL T 5.
SRR SEENILMBE R KA E Vo T, EMREKE L ZOHIF L Db o> T 5
DIFTIE WL, BHBEKENH > TWEI DT TR, LaL, ZOREORMEE,
T DEEEITTL, BN - BEOREN ) phbNDL L) T it FLVHkE
E—FFIC Y AR R A NS 20BN H o7 L TR 5.

6. % =

FEIHET BL, 14ERTIC & A ISR A 2 HERE H R o AT A (1 km®) 720 @
+HETH L. EEOESY L OH L, B - 2V b - A 65%~100% % 5,
RAKZETL 2em LT TH 2 ORFIED, 2013) 7200, —f%I2 572 A DK &
DREMRPEEZKIZ L > TESICHNE S, FHOKXIZLIUE, K05 cm O 6 cm/
sec DFLHCTHIT L. T Lhd, FHED S EESIINCEGE L - 200 I35h 2 E
ByaifcE ity a0 LifEfllansg. 22C, T2 TIRE (B Wit H
Mg 22 & 1 FRNCEE SN2 b bitso 1 FoR & L & 2 5 (Fig. 6).
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Fig. 6. Schematic chart of the relation between sediment deposition in dam
reservoirs and sediment production from mountain slope.

M6 VI HERD i & iR

INFETORRIIOWT, F (P) HHmELZE (P BREELHAEZLL EUT
D& LfimmsREO N5,
(1) dt#gE kol oFEFE R ARIE 1km® 4720 178 £ 138 m’ TH 5.
(2) HifEE2ThR e 2 50 L E KINVED TR E % 5O L s T, FFERAEITRNE
CEZRY, WREOTKILE LV 8 fFEL .
(3) dbiEiE 15 OIEEE & Ajiis x RV TR 2 &, FREBESAESE (RN 0FE»
HY, TOFEAEDPFEMPREDFALEL —HT 5.
4) EFREBOAREFELZ L7205 THRMEIIEBICE > TR%2 55, HW&E70mm ~
300mm PLETH Y, 1~24ELIAIZ LIRS OINEICR 5.
FPHRERIHEOBENCL s TROEESNL TS, LI, S KIE D
GEAREEOEWHE IR TIEFIZIRRWEETRAESIN TV S, LB IC B 5 HED
THMMHEEICES %, 55t (1990) BLUVAE - 2 (1995) OWfZElc X, Fa ok
AREFITKBGE (KILE EBRKE) TIE0~10%Th 5 DIk L CHEfEE (M=, HE
=) TIE2 BULE, EREERE I AECE CKIE & ERYE) T 600 kef/em® MLETH B
DR L THERE S (=4, FrEE=#) Tt 10~2000 kgf/cm® & ENTW5b. $hbb,
iﬁ%%éiﬂ()ﬂiakkb\“( — K LR 3 L EMEHRE DR WEI RSN TW S, R
ik, e DE[DY Y TVE L > TYHEEE LD TR, —N2 gD
RC, HERRE & LA IEKICR 3 2 B IS BV TSR 2 225l o s, 2ol
EDDL, KIPEIZHRTHBED SHREINR T VI LiE, BHIZHEHMETE 5.
WICBREZMASELERIIFENTH L, LilEEIE N E TEERMND & IZFHEN
WEL o728, WEIC L > TEHWE 70mm BETREENEMT LI Lnb, 5
MIZHEN T WILEED I TIESRIEIINE TULICBE EL L S FHEEI NS,
Fig. 5 CHILHEM &N HESI 2 L EEZMB L, o0& SIuiFELBICHENE L7265 L7
ARV e dITR, BRI ZENZND S L% A N TORMA R ERTLEROH 5 5 A1
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Table 1. Characteristics of the 15 dam reservoirs, such as catchment size, elevation of dam, heavy
rainfall record and specific amount of sediment deposition observed by the administrators of dam.
X1 WEEE 1S ¥ A0, BE, ZW e FE i

TR f%lr‘i/ﬂ;f& EE ETHRAER K H R (ZEWAE)

(km®) (4)  (m) (m’/km’/year) (mm)

KES 4 (BN A TN 291.6 31 812 0.19 75mm (1963) 69 mm (1991)
EAIIEAPN (TN R Z25)10) 470 42 330 0.09

E 5 A CEAE KR 2251 1662 11 162 0.19

RS 4 CEAFINACR AL 151.2 46 166 0.50 200 mm (1981) 93 mm (1997)
=V IE4N CEAFINAGRE BN 147.5 49 336 0.18

AN CRAF AR 113.3 21 205 0.37

B 5 L CRIFINAGRESEIN) 134 37 477 0.24

EIESY & CREFFNIKRANMEANIT) 104 20 392 0.19

FER 5 o (BEF BN AR L ERHIN) 115 18 129 0.30

ZRA T L GREINAGRIBEIND 1215 13 51 0.87 237mm (2003) 302 mm (2006)
RN TN GRIIVESE ) 592 25 343 0.28 117 mm (2001)

PN & (FRINAGRALP)IN) 117.7 11 475 0.38

BE/ 5 u (FEINKREESI) 124 26 460 0.12

HRENY L (RIENIKREIEND) 331.4 39 322 0.17

sV BV CEAFINAGR BN 238.9 3 426 0.88

DWW HBEM =% 28172 (Table 1).

KRE & LD 1963 4 & 1991 47, KR & 24 0 1981 4F & 1997 4, JAA % 4 @ 2003 4E &
2006 FEB LTS 40 2001 255 2 A4 b F A BEORKWRES (HWHE) 29551
2. RESFLATIE, HHE7Smm BLP69mm &, o5 2R THBERHD R W T
BEESABIIHINL Cnd. —F, ZHEAS LA TIE, HWE237mm B X0 302mm &
JEHEEIZ L ClED % ) OFEMT, TNENO Y LGB TOERKHFERE L 2> Tn5b.
UL, KREZ apsduidEh gt (Fig. 1) oS oOm G EEnih (Table 1) 1I2H ), =
JAAR T A5, HEILHRHOWEHRCIZH ), TEPOWOLWEITIIMET LI L L b
Bhd s, Vb, WHDELZTROTFHNREER EFRARZTH, EROFIZERE L K
ECAVE)FRITILZVWETZS.

VIR & AR D & & OBURICOWTIE, 3o X2 ) LAERIEDD S 205,
OFTLLINETOMERETIIIFECEAVELH L, HH - BF (1974), BA
KEF (2008) 12 & AU T HHERD 3K & 72 Gitds CUI TR AIRE O BN AE AR 12
HHIEDEHEIN TS, LaL, A TIEFig. 4 128 L7z X912, 100km* X 1 /)
SR TIE O L A TSI OMEINAE o TH PSR IEML T, 2%, (F
12100 km® FE B2 L GEOMEIICH L Evd. ©F D, 100km® & ) il 12D B
L TR Z s, BRI O K X il &/ S it & CHliofEmNIz & 2 FHIFHED T
H5.

Table 1 IZ2 LU, TNHOF AMBIIEOEETH D, AR, HEFZI, Bl
TN BRI, RIS WTb —HkR (=il Thsb. —Faailcid, Liidd
FHRERFRIC L > THEIEHIN TV LS, EEFHIN WL ARTY Ak s Z
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OF - FTRO—EXHIZENZ L > THEEH SN TS, —iI2, —FamINTiEK, &
SRR TRRIK, KDFEEL EOFBOBN,»S, M BRESERT 2 ZHamil L b
LI DENGAHEA TS, Fz, ZRINI R TRIBAE2L T LOIAWV EIEF A R
WS, KER O— R I km® A5 T km® &) KERFETH L. Thbb,
HES AJIRE 20 5 &9 Z B R X i ERICE 2R A T, 2072012
AR DS BN TV 5,

— I, WM DTN O &2 CTHFE L ThE, HEEIkE A 513
CRERIENT213TTHL. LoL, MEROREIZIO L) % BHARSEMZ1) TR
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