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A Basic Study on Sediment Discharge in the Yukon River, Alaska
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(Received December 18, 2001)

The characteristic of sediment discharge in the Yukon River, Alaska was investigated by
monitoring water discharge and water turbidity for a period of June to September 1999.
Two sites for monitoring were selected at site PLS (Pilot Station) near the estuary to Bering
Sea and at site YKB (Stevens Village) near a midpoint along the Yukon River channel. In
order to ascertain the representativeness of turbidity monitored at a point, cross-sectional
fluctuations of water turbidity were examined simultaneously. The turbidity measured at 1
h or 2 hr intervals was converted into suspended sediment concentration (SSC; mg/1), using
the relationship between the two properties. As a result, at a given time, the recorded SSC
after conversion represented crosssectional SSC at errors of less than *+25mg/!l, though the
former SSC seasonally varied. The suspended sediment discharge, equal to the product of
water discharge and SSC, was thus numerically obtained every 1 hr or 2 hr, using the
recorded SSC and the USGS data of water discharge. It is noted that a seasonal variation
of SSC in the Yukon River is different from that of water discharge with the sediment
discharge controlled by SSC rather than water discharge; a peak sediment discharge occurred
in mid-August (site YKB) or in late August (site PLS) by glacier-melt and rainfall sediment
runoffs, while a peak water discharge was produced in late June (site YKB) or early July (site
PLS) by snowmelt.
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AN B 5 LB RS 2BOBERL AIX, BRERINL IWOZELMEERE (W
PR - A - FBAH 7 &) RS L TEGENFEERLZERNICHMT 52 & (B2, Russell
et al, 2001) 2 &> T, WD b DMK - BRKOFRHBIE & 2 UC & 5 2R & - EiERE
2332 EThHBHWZIE, Chikita, 1996). /IFilds 5 ORI T 27581240 3 T
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1993).
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200 pm AE) O E L REIINIC & L 2, ZOMERELZ X ¢ A HT, 1998 4 6 Hb & Bro gl
R 72, T2 T, 1999 FOBBKER A hOICHER T ED 5,
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Fig. 1z, —a M (@ 8.5X10°km?) ¢4 RDBEISOMELRY. 2—a3 >
e, THIR & B KM, 6759 Brooks Ik, EH 9 Selwyn [Lh & Ogilvie LLH, &
75 Alaska Lk - Wrangell (s - St. Elias (U#tiA 5% %, 22— a3y WOXFEN > b7+ &
BT A M, RIEERIC B AR ORI L 0, BEFICLWHHAIEA TH S, Fig. 1ici, =
D2 ONDEFEDRL T3,

1999 4 6 A~ 8 A F Iz, ~—) ¥ Z#~DW I PLS & & s YKB & T+
WRBIZET2E=s - T &fT-72, 4B, 6 BEREZEOMEHKM, 8§ AT@HIEKE
DEEMEAKEICH 725, BHEEEZ, FWINKOEBE - KBERET, N6k 1RMEZWL 2K
M &icEBRlE L7z, %3, PLS i~YKB s 0E#EIE 1097 km TH 5, BE - KD HE
13, Chikita et al. (2000) & [EJkE, WED SFE 30mPLICEBREZBEET 52 & TERML 7.
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Fig.1. Location of observation sites in the drainage basin of the Yukon
River. The thick dotted lines show part of a water divide of a glacial
tributary, Tanana River. Another main glacial tributary, White
River, is also indicated.
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Fig. 2. Relations between water turbidity, x (ppm)
and suspended sediment concentration (SSC), v
(mg/1) (a) at site YKB, (b) at site PLS and (¢) in a
laboratory for the TTD profiler. The calibration
in a laboratory was conducted with kaolin pow-
der.

POFREE DRI DWW T, RE IS4 ym T IERRE LM, d> 4 gm TIRERES

& > TXDREESH & RKdTz,

Im. & R &

1. BECFEMERE L ORBR

-

2

Fig. 212, YKB, PLS & &ETHR LN TTD 707 7 4 7—I2 & 548 E 4% E (ppm) &
EIRFRKIC 20 iR IREE (SSC) & DBtk AR, EEEN 7 v v b 26 A%N4, SEED
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YERICE B) EDBIZ 131 OEBRYH B L IKREEN T3 (Fig. 2¢). Fig. 2a,b Tid
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HT5.3%ThH -7,
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SHESA & F OFE (FREES59HE) 27, Bk, FRcBL-EEHOME (xE) 35RL
72, BEFEE LT, WEAHE (Fig. 4a #OH, Fig. 4b »M, Fig. 5a DAFHI, Fig. 5¢ D@
DETAT 7 AN RS &, BETHRO SSC & ABNZELIRIE £ 40 mg/1 LUTF, 0.2°CLL
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Fig. 4. Vertical distributions of water temperature and SSC across the
channel of site YKB by the TTD profiler on (a) 2 June 1999 and (b)
25 August 1999. The vertical mean and the correspondent monitor-
ed values are also plotted.
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% & 5. Zhid, YKB Sz » 2 BOBMICEE L 22 £ 5 RETH 5. M), SSC & Kign
SREERMER B OE L T 2 &, EROWRMMEEZBRWT, Z2£ 1 YKB & T+20 mg/
1IN E £0.1CLAA, PLS B C¢+£25mg/l LIN & £0.1°CEINT, BECFHMEIIEETH Mo & —3
T 5, TN EHRTCOBELHOBNEBEZCHEL, HitsroHERHE 24 ppm (Fig. 2455 +17
mg/licHY) R+0.2CERBETHL. TN Ehb, HitidDfEiz 2T, KiEiZDOWTid
EMEE &, WEIC DWW T3 Fig. 2a,b 0ERRIC & 5 SSC ~DEEH#flin, £ unRENLEE
HIRTE f, KIESESMEE L CHERYEETH S,
22T, FELRTLRE RE, SSC LRI OWTERT 5. BFEIWEHEQ:Z KD B
KHHZFHE, REREICHC 2 RAREE (REQ=2¢nn) IZHIELT,

ng Z(Isn,nH:Z%bn[(unCn + un+lCn+1)hn +%(unCn+2un+1Cn+1)(hn+1— hn)]
n n (1)

~ C3lann=CQ

ZZ T, Gsnnit, Guaer - FUEN, R HA v BB & v+ 1 ZB0RBHOR S W HEHE
(kg/s) &X5WHE (m¥/s), by nFHE n+1FBROWMREERE (m), un, Cn ha' TNF
, nHHOWE LOKEELWE (m/s), KBS SSC (kg/m®) B & VKR (m), C: Wi
SF#) SSClkg/m®), THA, ZZ Tk, HHEMLOROBRBEORICHE W CRELDFHEHEQ:
2ROBZEETH, 4B, XKEWEREWCLZ2REQ (m¥/s) NDRABNBEER, REMIC
MHLTERBETHSE. LUbhs, 22 ThQ\(kg/s) D ABEIEZR, YKB S CIIEEH
I T+18%, KFIAE - BRI T+ 9%, PLS S CII 2N 2N +19%, £ 8% Th b, o B,
S 6 1 & 8 FIC YKB 42 PLS B TQs= Dgonnn & KD 724, C- Qr BV Z DERE

EIZAS Tz,

3. TREHOFEE

Fig. 6 1%, YKB s & PLS mcfoniz(a) g, (b)FEWEBE (SSC), (o)KiE, (d) 1w
HHE, OBEELERT. B, iz, Fig. 6 alciddi EAG & & 25 )| Fairbanks
Howig, Fig. 6b, Fig. 6¢, Fig. 6dicit Fairbanks ST SSC, Kig, TWREENEZ 7
vy b LTw3 (BElRNANEIC DWW Tt Fig. 1 3H),

WMRELC BETORBENOLH <9 —2 3 SSCHZNE L PTH ), FELWIE RS
WELIDDHSSClz L > THEEINTWBZ Eo%bh 5, B oRAREIIHK SSC & i
R omsiiciec ), EAGAT6 320 H178K:, YKBAET6 H24 H38, PLSETT7TH2HIC
S04k X N7z, K[E Western Regional Climate Center i2 & 3 EAG &1& YKB 5 THOME - Kig
DEET—2ick b &, 19994E 6 A6 Hr 6 FIBIFAEBICERAL, 6 A 13 HickE5EiZ 30C
Plbiz L7z, 72, 6 AR EERORETH -2, 2D &b, LEOTARES,
ERLEFETOMERKIZL > Th b 3N K& NS, M5, RKIKERD SSCidh 2
K<, oW 200mg/I1BETHE, DI Eh 5, MEBOFBNEMERERE, AE2e
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Wil & SSC AMTIZ A TERT 2 = & BI213, &dkiZ, 1998 ; Willis et al,, 1996 ; Hodson
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and Ferguson, 1999 M) #%£Ed 3 &, PLS &I2i3# 20 AN 6 A 26 HED LT - kil
DEMERPIC L > TSSCHH AL KRESEB L 2 LMW I N5, F72, YKB & TIIKFEBIEL
IZSSCHEIIEHAL LW &5, EAG &5 5 YKB S~IT T 288 C, § 2 (ZI0E R
7 Fort Yukon fHif ¢, WNMEIRI > TV H I EHREEING, 4B, 21— ANEHK
Hizc7-5 20004 7 A1 Ho EAG Sic BT 2 BRI T, BETDHEBE 4192 kg/s(SSC, 608.4
mg/l; FE 6890 m*/s) THY, TR2HNFT7 A M LKEHOBEI T2, LePHHE 812.5kg/s

(SSC, 2348mg/1; Wik 346 m®/s) TH » 72 (Fig. 12R). Zn ki, EAG A ERTERET
5K 74 M OAFRHEENDEFLEED T/HRE v, SSCDFLIZHBBAE W~ EHBI SN S,
EIfRIC, 1999 4 T L ARMBHRFI OB S 5B Cid = —a v WRRIRI L LA —B L THAHE
HizhD, ZoZ b, FFFNRET 4 Mg s DRARBIZMEICHS, -3k
KZRESHSGLEWEEZ B, EB, Fig. 6205, 7 HIoFEIX PLS SHEED 1/TUTTH
5.

YKB & & PLS Sz BT 2 BRI b o@ELREHEor— 213, ZhFN8A1TH 15!
00 8 A25 HICERZ » T3, MEHIE b, RIS 5 NEBIFM A ER L TH, KTRIFE—
7 OB|ELERICNEY 5 (Fig. 7). 72, ZoOBIE, WA & L8 SSC 2R L TEdL,
FKIRIZRD L v, Lk b, 6 A TA (YKBA) 2207 A#f (PLS &) i pa—a>
FOREMHEH (0F 1), WHEEAMGHORPE) IR HIC & > CTRBEICHREL 2=
WS, ZOBOEENIC L 2HBHEAICL » TTEEABG I EMLBEEI Nz L 0 & AN
AN, ok, 2—arWotBRHERN, FHNCRLZENCL > TRETLLE
F Y (-8
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na, HOERXTRENDEY, 2 Regression lines for periods of snowmelt dis-

) : ’ charge and glacier-melt-plus-rainfall discharge
DORNEE b IXIITIZE LS55, K are given at each site.

TR - TN AR OR AT L ) & SSC
EHEREL, MR LU log afiFEV. T, BEINLGNEHEBYSBITHALEL)
KRR K - Bk DRI AHENEYIZ v (sediment availability &) Z & 2 EBkT 2
(BIZ2iF, 4ndbiZa, 1998). 7=, #HE biL, HRBYONFHEEN—DTH 5 “CAMIEGIIC
T LRENINPT I (erodibility)” 2RTIET, T, HEWORE - LML - BT
W 2RI ARET 5. 20k, bEHRALTHSZ L3, BASN5ERIMO erodibility »¢
HLTHY, 2—avTAOBFAE, KABER CEEI WML P20 EBLHAIR L 5
2 5. Morgan (1995) = Picouetetal. (2001) iZ, %rL AHIH log a % ¥ erodibility 1=
BIRG 5,87 A—F—EZ T B, BRI NDZREMEEWYI D2 RETHW 55 SSC
RMERTA I LI3EZIC( W, 8, YKBATIWHMOMN7TH4BH9 100~7H13H3 :
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IBFH DRIRIEBE ¢, AEXTAYIC BV SSC DRFAK D 2 — 2 Y WARBANTAL 22 E6E 2 b
5, FREELT, KB - B KOS CHBYEEEI Z ik, White Il 2 &5k
TELE RIS 2 ¢, ko TEOMB| Bl RS I HERE L 72 21y, 22— 3> "ok
MEBAKICL > TBEEINLZ E0EZ LB,

PLS i ThQ~C B3, YKB &I FHHBEE TR VA%, R ) IEOMHEB2#2 2 >R (B
EHAMN6 H9H~T7H 1 H EKMRLE - BRI L 2HAKM 7 H 18 H~8 B 26 H) & Wil
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