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Fig.1 Forward model diagram of unstable turbidity flow (modified from reference [16])

H is the turbidity current thickness; U is the turbidity current velocity; C; is the average volume concentration for
each particle size class; rois the ratio of suspended sediment concentration near the bed relative to the average
layer concentration; wi; is the velocity of falling sediment particles in each particle size class; ey is the entrainment
coefficient of the water flow to the ambient water; e is the entrainment coefficient of sediments of each particle
size entering the turbidity current; F; is the volume fraction of each particle fraction in the active layer; #; is the

thickness of sediment for each grain size class in the bed; 4, is the porosity of sediment in the bed
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Table 1 Numerical simulation parameters

ZH Ci/% Ca/% Cal% Cul% Ho/m Ud (m/s) Slope/% Time/s
Runl 1.0 0.7 0.15 0.04 1.2 1.6 3 500
Run2 0.5 0.7 0.15 0.20 1.2 1.6 3 500
Run3 0.2 0.7 0.15 0.45 1.2 1.6 3 500
Run4 1.0 0.7 0.15 0.04 11 1.6 3 500
Run5 1.0 0.7 0.15 0.04 0.9 1.6 3 500
Run6é 1.0 0.7 0.15 0.04 1.2 15 3 500
Run7 1.0 0.7 0.15 0.04 1.2 0.6 3 500

AR YR BE AL BB T 7 ALK, 1008 Runl~Run7. H A, Runl st 5 . Runl |
Run2. Run3 =20 S5 5 pURF 50 A [R] JG0RE RV B0 it i TR ARe A R K Bl 3R PE R s Runl
Rund. Run5 =20 5256 5 s 50 AN [R1 ) 46 Je i J5 58 o b 3t £ AR AR M AT 7K Bl g AR 1 5 1
Runl. Run6. Run7 =ZH 5256 5 SR 75 AN [F) 4 4R It 0 b It RO DOR AR ME AT 7K B0 AR A R i



W V5 DRV RE R Y — 4EBUE UL T

3 BUEE RS i

e 1 W E MAIIAEIL 7 HSEO S BT b, PR3] 7 A Segass ), 4
SIS AT AR B 10 AR, 43 B AT ) ORIV 23 1) 7 SR ST SR R . R
JE . 4 BRI EE I 4 ok FEDTRRY) B RE AR, DA SR L 1 35 T AR
3.1 TEVBRLKE TR A9

YA A E AR A PR R b VA B 5 D BB R R A 7 A 1 B 22 SRS R R T VR R AN T
BERIIRBN A, BT AR P A ORI JEE 5 e A AT B AR G . I (B 2) RORTiE
MARAE T e (R U, AR5 CRFR s (E — BRPE B, B SO B P AR e AR (i R, 3 e 0 H et
MAEIZ B AR P RUE L= AN B 23 AR IR B B ST BORIRGE B B o TR R 7T R 2
A IE N IR LA 3 P 2 T A A T IR A 5 ZEAN I 3 (i R v I i R PR A I
PRFE PR AP (RIUTRBORL, EA IR I S5 A A XS g, DRIF A1 3l s (HAE IR I 2l i A5 A
RLITRE B 5 R B AR RIRR AR R R, (A3 IR B AN AE, AE TR, R
THURI/N o BTSRRI FE AN, Jtis =N B AR AE AN AR A AN AR [R], dni s 313 5 K
T AL B A [FRIINE . S0 elos R S I I 7] J PR B 4

B Runl. Run2. Run3 JiiH#IH A58 80 sv 120 sv 160 s {FEEUE (K 3) . 76 3 A
], Run3 (RFiLIKEEDy 0.45%) HITRRE R T HARMAL, Run2 (kN 0.20%) )
ISFEHE KT Runl (FiHIREEN 0.04%) o 1 BB IS0 00 I 2 o L IR o B i) 563
ATTORLIR PE R AR IR R 2K BENEE RS Gladstonel 15 3 56T A8 [ RLAR R 8 X b i
A CHEEM LI — . R RERAER A R, i sx 5 A BT K e o HLUR 2R
BEVEVER, PEAENEIRRILE, RO 20 E BIFIRAERS, (H I o BURDRL AR KA
7, Fr LLAS [FPRLAR JURL FE 30t AN TR PRS- 4RORE R T-R0A%R /N W] RAAE R 2 Hh DR RR R IR
A, TOHBURLEE TR K, A5 IREERIIRAS, IR R BB RTE IR IR . BT LAAHRURL
W = IR AR AR R B, MR RRR R AR Fo g, S ROR HARMR BN s FURLVR
F PRI B R AR R AR, I B /s AR K

PR BEAEUTAE b I /N R B AR 2N A% (181 4) « B Runl . Run2. Run3
PR R FEHI 5 80 sv 120 sv 160 s VAFEEHE (& 5) o fEWFE b, P Bokiik EEANIE,
PR R RN AR IR ZE 5 o FEWSEE 3 AN TE] S K, Runl CHEMKRIE N 1%) HIHHIR
JE KT Run2 CREAPIRE N 0.5% ) F Run3 CRHEPHFE N 0.2%) , Run2 CHEMIR FE R 0.5%)
(IR SR B 3 KT Run3 CRHADIRIE N 0.2%) o LA L, UiBARORIIR B S5 ma o B, 7EY)



IRk

RIRIE . JEREA RIS OL T, B RUBORE 2 A i B R 2 S K. HUBIRLE IS 3hid 2 2 vh
RRBIERIEGAE N, TR BCE KA, M ml LG IRCE 2 ] B3R BOK S TORY, bl
FEUURLIAR 2 B0 R et J2 2t 2 K

B2 mpimiEsmE (B as by ¢ ¥ Runl. Run2. Run3 J#E5 6D
Fig.2 Velocity profiles of turbidity flow: (a) Runl; (b) Run2; (¢) Run3

MORAET AL R T, B BRI B A FIRE B /D, BT B RIR L, AR
AR T RORLFE I AN R RO (L 60 o AP dEDIR B ZEIAH R, AP AE 200 m b
IREEELEIT T 0, HMAPAE 250 m AL ZHEIT T 05 1A D AN L VR BE U e ek 22 12, R 7E I
AbtH ORBEAE MR 2 H1 e B Runl Run2. Run3 SNSRI W DT IS BE B0, iR 32 %2
HEARAE AL, JF HABORLR B s TR R LR (BT o HUBTRLE IR AN RE AR
FER IR PRIE TR, 17 40ROR TR M AT LIRSS B IR — ELOR B AE DAL AT PR B i
iz, P DURLRORL I LR Bt AR SR FE 22 0K . Paull®”%} Monterey 4 HEAT LI A0S
DOBRWRFE AL, PORIM) IS BEAE ST IRAT AL i K, JF HEATRLEE AT AL, Al



W V5 DRV RE R Y — 4EBUE UL T

UV T, AW, SHEZETERL, BEA R S H 2.

K3 Runl. Run2. Run37E 80s. 120s. 160s F}#FRH 53 A7 €]
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Fig.5 Turbidity current thicknesses for Runl, Run2 and Run3 at 80 s, 120 s and 160 s
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Fig.10 Concentration distribution of each particle at the end of Runl, Run4 and Run5 simulations
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Fig.12 Turbidity current thickness distributions of Runl, Run6 and Run7 at 80 s, 120 s, and 160 s

DO L B RRAE SE I IR T, Th A HERA DI IR 2, B AL, DUAR
JE LB, BT hE NI R TR ) JE AN 7 AT A BT 22 5 o 1046 A\ LI B B K sk
PRz A S, AT LA A S 2 A UTARY , T DURERUORE ) 5T 40 1) 5 322 1) 3t 5 AT DAk s AU
PTG NIE B /N IA, HAZ R TR/, mTDAEAT TR AL D, 18 5 RK KA AR K
VBRI T 5 3 eIt S bR M VR 2, S Al 200 RN 2o 10 285 - 3 S0 14 77 AR
(B 14> o WARRE BRI R AL A i am BERCR B R AT i, e TR A F20E 1y
DU ML R I HLA0E RE 704 7 2 R DR 0, At PRI EL R 3 HLA0E fE I ATTTR
EY[E BN

Kl 13 Runl. Run 6. Run7 f4DE5 SRR S ORI 43 A P

Fig.13 Concentration distribution of each particle at the end of Runl, Run6 and Run7 simulations
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Fig.14 Sediment thickness distribution at the end of Runl, Run6 and Run7
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One-dimensional Numerical Simulation of Turbidity Flow

Characteristics in the Flow Direction
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Abstract: [Object] To perform a numerical simulation of turbidity flow to demonstrate the effects of factors
influencing the turbidity flow and sediment deposition. [Method] A numerical calculation model of turbidity
current was constructed based on the average layer thickness model of Kostic et al. Initial particle size
concentrations, inflow thickness and inflow velocity were modeled to assess the flow and deposition processes for
suspended particles in a submarine turbidity current. Four particle sizes and a 3% flow-channel slope were
simulated and the findings were analyzed. [Results] The properties of the turbidity current along its trajectory
were as follows: (1) In terms of thickness, the turbidity current began to thicken at the initial stage of its evolution
as environmental water was entrained, then gradually thinned as sediment was introduced. (2) The flow velocity
was observed to be in three stages: acceleration, uniform velocity, and deceleration. For the same initial thickness
and sediment concentration, a higher content of fine-grained sediment resulted in a more stable turbidity current
(i.e., the current maintained a uniform flow for longer). For similar sediment composition and concentration
conditions, a thicker turbidity current was more stable. (3) The greatest accumulation of sediments occurred close
to the source of the turbidity current and mainly at the central axis of the channel, decreasing monotonically with
distance from the central axis. The deposition rate in a very thick, rapid turbidity current is smaller, but the overall
quantity of deposited material is greater. [Conclusions] These results demonstrate that the method described is
suitable for the study of field-scale turbidity currents and its future application is expected for naturally occurring
turbidity currents.

Key words: turbidity; numerical simulation; hydrodynamic characteristics; deposition characteristics



