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Terminology -- Cell Type 1
Boundary Landward of Dune

Research & Development

r = Qgink (LS i sourke (LST)
Q Slown & '
sink (wind-blowln transport)

source (dune, rivek influx) submarine canyon)

o

21 beach ocean §

Al X 10

51 AV (beach or sub-aqueous |5

ol erosion/accretion) | S

21 P (beach fill, bypassing) I §'

_(% I R (dredging, mining) —

| .
Q __I|_> '-: Qsink (sea level rise,

<

______ [FOR) . T |
sink (LST/l TQsource (LST)



Terminology -- Cell Type 2 &%
Boundary at Dynamic Shoreline A5
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Terminology:
Sediment Budget Equation

2 Qqoyree - Z Qg - AV + P - R = Residual

Qsource . Qsink = iNput or export to cell
AV = Volume change within cell
P = Placement into cell
R = Removal from cell
Residual = cell surplus or deficit
(= O for balanced cell)




Hillsboro Inlet, Florida
Sediment Budget

120,000 cylyr is the net longshore sand transport.rate
_updrlft of the mlet ]
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Hillsboro Inlet, Florida
Sediment Budget
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Hillsboro Inlet Sediment Budget: &
Updrift Cell v o
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Hillsboro Inlet Sediment Budget: &
Channel Cell ¥ cirp
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Hillsboro Inlet Sediment Budget: &
Downdrift Cell ¥ cimp
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Hillsboro Inlet Sediment Budget: &

Macrobudget
I IAD\/_=0-24 Updrift I Macrobudget:
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Macro-Budget

Macro-Budget:
» Budget of ALL cells
 Must = zero to balance individual cells




Uncertainty (1 of 3)

Reported Value = Best Estimate + Uncertainty

error --> typically
limitations in
measurement
procedure

true uncertainty -->
error contributed by
unknowns that may
not be directly related

u to the measurement
process

Uncertainty consists of
error and

true uncertainty
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Uncertainty @ of3)

Example: Estimate uncertainty in volume change of
beach segment

AV =LD,Ay=1000mx9mx—1m/yr =—-9000 cum /yr

SL/L = 0.01/1000 = negligible

5D,/D, =0.9/9 = 0.10

BE (5 4y)i4y =0.30 (high variability)



Uncertainty 3 of3)

Multiplication or Division:

(L (] 2]

AV =-9000 * 2900 cu m/ yr

Addition or Subtraction:

SX  =\(Sx) +(5y) +(5z) +...

&
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AV1=50

All units thousands
m3/yr \\
|®: Nodal in transport AV3=80
*Assumed based on \R3_=0 J
morphology

=
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ZQsource - ZQsmk -AV + P - R

Macrobudget:

0

(200)-(150?)-(50+20+80+152+-70+20)+(10+15+10)-(20)=Residual

-50 = Residual

- Something wrong with assumptions!

Assume 1507? Incorrect; solve for Q

A Q. = 100

out



AV4=15
R4=0
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AV6=2
AV2=201  ps=10, |Rs= 202F AV1=50
&5 d | w=

PN

AV3=80
R3=0

ZQsource - ZQsmk -AV + P - R 0

Solve Cell 2:
(Qin)-(100)-(20)+(15)-(0)=0
N| Qin=105




AV4=15
R4=0

s —~—o—AV5=-70M AV6=2
é\2’21§0 L_P5=10 j R6= 202F AV1=50

100 105

AV3=80
R3=0

ZQsource - ZQsmk -AV + P - R 0

Solve Cell 5:
(0)-(Qout)-(-70)+(10)-(0)=0
[ Qout=80
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AV3=80
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ZQsource - ZQsmk -AV + P - R 0

Solve Cell 4:
(Qin)-(0)-(15)+(0)-(0)=0
N} Qin=15




AV4=15

. R4=0 £\
: N - Research & vefopm:‘i
P ~—e—AV/5=-70N AVe=2 T — —=,
:é\2/=21_§0 P5=10 R6=20 AV1=50 .
<+ 80 | P1=10 2 oQ
P
. AV3=80 .

R3=0

ZQsource - ZQsmk -AV + P - R 0

Cell 1:
(200)-(Qout+0)-(50)+(10)-(0)=0
N} Qout=160
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1~ ~o—AV/5=-70> AV6=2
| AV1=50

R6=20

P2=15 = 4
- P1=10
£00 Wiso | %5
> x/“”
\ AV3=80
R3=0__,

ZQsource - ZQsmk -AV + P - R 0

Cell 3:
(Qin +160)-(105)-(80)+(0)-(0)=0
N} Qin =25




: — 15
1~ ~o—AV/5=-70> AV6=2
| AV1=50

. — R6=20 -
e P2=15 80 | - P1=10
100 105 0
. 25
: L I 160
N\ AV3=80
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ZQsource - ZQsmk -AV + P - R 0

Cell 6 (check):
(0 + 80)-(15+25)-(20)+(0)-(20)=0
N| ~ Balanced budget ~




Contact Information

Julie D. Rosati, PE

CEERD-HC-CI
Coastal and Hydraulics Laboratory
Engineer Research and Development
Center

3909 Halls Ferry Road
Vickshurg MS 29180-6199

Phone: 601-634-3005

Fax: 601-634-4314

Julie.D.
Rosati@erdc.usace.army.mil
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