The Black Screen of Death – a potted history and test case
Originally saw the black screen of death with what I thought was a duplicate point in one of my interior polygons. Then seen with more complicated interior polygons (with no duplicate points)– in particular, the ones created by Ingo. These varied in numbers of points and were around 200m in width. A diagnostic “Vertex 23 does not belong to an element” was seen, but this was also seen testing with bedslope.py without any problems. I tested these polygons in bedslope.py without any issues. Bedslope.py allocates elevation with a function.
Trying now to boil the problem down, the test case is now

interior_regions = [[interior_polygon, res]]

where interior_polygon is poly3.csv (see run_sydney_smf_polyingo.py for details)
G = Geospatial_data(project.test_pts, project.test_elev)

domain.set_quantity('elevation', G, use_cache = True, verbose = True)

where test_pts and test_elev are defined in project.py.
Mesh resolution: 1000000

IC: tide = 0.0

Forcing: friction = 0.0

Interior region resolution: 50000
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Interior region resolution: 25000

[image: image2.png]



[image: image3.png]pyVolution SWW Viewer t=0.00




Interior region resolution: 22500 – the black screen of death.
Now test with interior regions used for Sydney tsunami scenario.

Interior region resolution: 5000
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Can we recover by increasing alpha?

What are the statistics?

Interior resolution 50000 and other resolution 1000000: (alpha = 1)
-----------------------------------------------
Mesh statistics:

  Number of triangles = 8990

  Extent:

    x in [41.945671, 70758.775854]

    y in [0.000000, 59606.920510]

  Areas:

    A in [2286.698134, 999767.617075]

    Histogram:

      [0.000000, 99976.761707[: 3733

      [99976.761707, 199953.523415[: 142

      [199953.523415, 299930.285122[: 55

      [299930.285122, 399907.046830[: 89

      [399907.046830, 499883.808537[: 796

      [499883.808537, 599860.570245[: 1357

      [599860.570245, 699837.331952[: 1120

      [699837.331952, 799814.093660[: 851

      [799814.093660, 899790.855367[: 539

      [899790.855367, 999767.617075]: 308

Interior resolution 25000 and other resolution 1000000: (alpha = 1) 
-----------------------------------------------

Mesh statistics:

  Number of triangles = 8619

  Extent:

    x in [0.000000, 70733.862426]

    y in [0.000000, 59624.970522]

  Areas:

    A in [2286.698134, 999924.404523]

    Histogram:

      [0.000000, 99992.440452[: 3314

      [99992.440452, 199984.880905[: 148

      [199984.880905, 299977.321357[: 49

      [299977.321357, 399969.761809[: 78

      [399969.761809, 499962.202261[: 904

      [499962.202261, 599954.642714[: 1417

      [599954.642714, 699947.083166[: 1023

      [699947.083166, 799939.523618[: 850

      [799939.523618, 899931.964070[: 540

      [899931.964070, 999924.404523]: 296

Interior resolution 22000 and other resolution 1000000: default alpha
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Interior resolution 20000 and other resolution 1000000: default alpha
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failed:
alpha = 1: stage in [-0.0, 23883093709492720.0]

alpha = 10: stage in [ 12157887941179.84, 33811656630738.227]

alpha = 100: stage in [-0.0, 1668.60820356]

alpha = 500: stage in [1330.41092869, 5953. 28658849]

passed:

alpha = 1000: stage in [-0.0, 0.0]

try and determine switch point for alpha:

alpha = 750: stage in [-0.0, 0.0]

alpha = 625: stage in [5.03193820, 6.41326784]
alpha = 575: stage in [10.67106244, 33.76112339]
failed:

alpha = 525: stage in [184.50307140, 782.81180117]

OK:

alpha = 550: stage in [37.22925794, 142.56130679]

alpha = 540: stage in [67.72277983, 272.61716169] – this just makes it!
alpha = 535: stage in [93.23251111, 382.92160570] – this just makes it as well!
alpha = 530: stage in [130.20181572, 544.13913200] – can still see most of the elevation, but getting off the screen.
So it looks like the black screen of death can be made to disappear with a suitable alpha – here, somewhere between 525 and 530. (Hang on, just realised that stage is set to the tsunami source – not 0! There is no real difference, but a different alpha may be required to recover.)
What is the smallest triangle area – redo with new mesh statistics (24/3/06)

Interior resolution 20000, other 100000, alpha = default
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Other ideas:

· Try different interior polygon? Original Sydney scenario had a 9 sided polygon anyway.
· Try fit_to_mesh_file functionality (as opposed to set_quantity)

Mesh – interior resolution 20000, stage = 0 (use set_quantity), friction = 0 (use_set_quantity)

Control more!!!

Use coarse data set only

· Simple domain

· Complex domain

Hmmmmm …..

Looks like some very weird values have been interpolated onto the mesh. Has the CG solver converged? Ole put in diagnostics to see if this was the case, now more tests.
Interior resolution 25000, remainder 100000, IC = 0, coarse data (100m grid)
Original, default alpha - OK
Interior polygon 3
default alpha: failed, CG solver did not converge; 
failed: max iter = 2* len(Atz)) and rTr = 7.4e3, 
20*len(Atz)  and rTr = 1.767e7
Alpha = 1 - max iter = 2* len(Atz)) and rTr = 1.75e11, max iter = 20* len(Atz)) and rTr = 7.97e12 (looks like divergence for increasing max iter)

Alpha = 100 - max iter = 2* len(Atz)) and rTr = 1.85e14
Alpha = 550 - max iter = 2* len(Atz)) and rTr = 1.311e16
Alpha = 1000 - max iter = 2* len(Atz)) and rTr = 6.93e20, max iter = 200* len(Atz)) and rTr = 5.96e24
	Alpha
	Max iterations
	rTr

	default
	2*len(Atz)
	7.4e3

	
	20*len(Atz)
	1.767e7

	1
	2*len(Atz)
	1.75e11

	
	20*len(Atx)
	7.97e12

	100
	2*len(Atz)
	1.85e14

	550
	2*len(Atz)
	1.311e16

	1000
	2*len(Atz)
	6.93e20

	
	200*len(Atz)
	5.96e24


Interior resolution 15000, remainder 100000, IC = 0, coarse data (100m grid)

Default alpha: failed, CG solver did not converge, max iter = 2* len(Atz)) and rTr = 4.34e4
Interior resolution 50000, remainder 100000, IC = 0, coarse data (100m grid)

Default alpha: failed, CG solver did not converge, max iter = 2* len(Atz)) and rTr = 3.83e1
Alpha = 1: max iter = 2* len(Atz)) and rTr = 7.17e9
Interior resolution 100000, remainder 100000, IC = 0, coarse data (100m grid)

Default alpha: failed, CG solver did not converge, max iter = 2* len(Atz)) and rTr = 1.59e2
Ok, is something funny with the CG_solver? Interesting update of the residual. Try again, ensuring r updated on every iteration
Interior polygon 3, interior res 25000
default alpha: failed, CG solver did not converge; 

failed: max iter = 2* len(Atz)) and rTr = 5.9e4
alpha = 1, max iter = 2* len(Atz)) and rTr = 6.33e9
alpha = 10, max iter = 2* len(Atz)) and rTr = 9.64e10
	Alpha
	Max iterations
	rTr

	default
	2*len(Atz)
	5.9e4

	1
	2*len(Atz)
	6.33e9

	10
	2*len(Atz)
	9.64e10


Email Steve!
