Morpho Sand Track – outcome of meeting 2/11/04 with POL
Development

1.
Improve boundary condition at coast.  How?

2.
Alter shape of cowpat from cosine to Gaussian.

3. Do a long run of simple box model – say 10 years.  Calculate std. dev. as function of time.  Does it come to equilibrium?  Does pattern become unstable?  Correlation between years?

4.
Include waves, using simple method used in Dounreay (for waves from east only).

5.
Extend model to include “attributes” with grains: e.g. contaminants, grain size + ws + θcr, origin (by class (eg W of 625kmE) or (x, y) position)

6.
Concentrate on Thames Estuary west of 610kmE.  Set radius of cowpats based on area of estuary – but note, depends on no. of particles in estuary.

Calibration/validation
7.
Run model as a “flume” with steady flow.  Various depths, currents, grain sizes.  Calibrate vs Van Rijn TRANSPOR.

8.
Run tidally to compare with sandbank in CRF.

Enhance output diagnositics

9.
Calculate sediment fluxes at “flux curtain(s)” across Thames.  Compare with observed fluxes.

10. Calculate residence times in estuary (defined how?)

Sensitivity tests (WP1.3)

11.
Run with constant waves from East (with Dounreay simple wave rule), compare bathymetries with/without waves after 3 years.

12.
Compare Spring – Neap tides to Springs only.  Does it affect pattern of accretion/erosion – or only rate of change?

13.
Run Thames for 10 years (after calibration of h) (d = 200 µm).

14.
Run Thames for 10 years with different grain sizes eg 60 µm, 100 µm, 400 µm (with sed seeded outside estuary?).  Where do they deposit?

15.
Test sensitivity to update time step.  Run Thames for 3 years with time steps of 0.1 years, 0.3 years, 1 year, [is <0.1 years feasible?]. Compare bathymetries.

16.
Run Thames with all sed. initially outside estuary – where does it deposit?

17.
Run Thames with MSL = present + 25cm(??) (c. 2050).  Show difference plot.  [Harmonise SLR with POL.]

18. Do three 3-year Thames runs with different initial random seedings.  Examine variability in final bathymetry.

Difference between HRW and POL Lagrangian models
	
	SandTrack


	POL

	1
	2DH flow model (but can be 3D)


	3D flow model

	2
	Bedload + (simplified) suspended load


	Suspended load only

	3
	Morphodynamic capability, bed-updating & flow re-calculation at specified intervals
	Morphodynamics only for a 2DV estuary cross-section



	4
	Particle moves only horizontally (steplength calculated analytically if in suspension)
	Particle moves vertically through layers in a random-walk simulation of diffusion



	5
	Grain size usually > 60 µm


	Grain size usually <60 µm

	6
	Typically 10 – 30,000 particles
	Typically 500,000 particles



	7
	Particles initially seeded randomly over whole model area
	Particles eroded at all times (when τ large enough) from a line outside estuary month



	8
	Particle moves zero step-length if τ < τ cr (≡ “deposited”); nonzero if τ < τ cr (≡ “eroded”)
	Particle eroded or deposited according to mud-like laws; function of accumulated τ



	9
	Particle moves a step-length dependent on τ and τcr, generally much less than step-length of water


	Particle moves at same speed as water

	10
	Time-step for grain movement typically 20 minutes
	Time-step for grain movement typically ??

	11
	Morphodynamic update interval typically 1 year
	Morphodynamic update interval of 2DV cross-section model typically 10 flow time-steps

	12
	Length of run typically 3 → 10 years
	Length of run typically 14 → 28 days for 3D full-estuary model, 10 years for cross-section model



	13
	Computing speed ~ 6 hrs for 3 years
	Computing speed typically ?? hrs for ?? days




