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Multi-beam bathyme1
* Rapid advance in Multibeam technol
decade

* Remaining unknown: Environmental S
variability (Gardiner & Slac

* Inadequate SS knowledge can result |

propagation and refraction errors (Cari
2002)

* Accuracy standards vital in hydrographi



Questions to be ar
 Spatio-temporal sound speed variabilit
* What is the effect of this sound speed
* How often should | take a sot






Sound Speed variabilit
effect on bathymetric ¢

* SS variability causes acoustic waves |
refract

* Application of Sound Speed Profile
account for refraction eff

* Allows for ray tracing compu
* Beaudoin et al. (2009). Uncertainty \W



order Spedal a2

Maximum allowable Total 2m ;m + 5% of depth
Horizontal Uncertainty at 95%

confidence level

Derived THU for Study area +2m + 5.775M
Maximum allowable Total Vertical EEX®1311 a=0.5m
Uncertainty at 95% confidence level JsEXe¥eloy/Hay b=0.013m

Derived TVU for Study area +0.539 M
TVU equation derived from: +/|a? + (bxd)?|

Where a= constant depth error, b= factor of depth dependent error, and d=
depth
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Sound Speed (m s™?) Maximum Vertical | % of error | Maximum % of error
Error (m) budget Horizontal budget
Error(m)
+0.276 +2.000
_ Min Max Range
1501.48 1502.92 1.5 -0.07 +0.09 32% -0.21 +0.26 12%
1501.73 1504.86 3.13 -0.04 +0.16 36% -0.11 +0.45 14%
1502.59 1506.17 3.58 -0.13 +0.08 38% -0.37 +0.24 15%
1503.18 1508.87 5.69 -0.11 +0.22 59% -0.30 +0.62 23%
1502.78 1507.39 4.61 -0.16 +0.14 54% -0.46 +0.38 21%
HW-4 1502.86  1506.48 3.62 -0.14 +0.15 52% -0.39 +0.46 21%
1493.92 1503.07 9.15 -0.12 +0.74 155% -0.36 +2.14 63%
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Vertical Error(m)

HW-3 November Ray Tracing
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Conclusions

* June data
* I[HO Special Order not exc

* Sound Speed variability had significant contrit
budgets

* 30%-59% TV
* Implications for volume calcul

* November datz
» Exceeds both THU and TVU error budgets for
» Magnitude of error should be detected |



Conclusic

* Higher frequency casts reduce

* Prior knowledge of the
variability and controlli

* Traditional “static cast” technic
* Rapid and automated collection is |
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