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Shoals 1000-T in the Grand Canyon

Check soundings

Graphics: Miller et al, 2005
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Ellipsoid (WGS84)
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AAMHatch, 2001

Height adjustment from WGS84 (m)-1.0

0                                                     30 km

Down-valley trend ~4 cm/km

Waitaki slope: 3 m/km

Lower (40 km of) Waikato slope: 4.3 
cm/km



F 		�	?�� 	�� �����?���* ��� � � 	�� �F 		�	?�� 	�� �����?���* ��� � � 	�� �

$$ 7 ����� �� � �����7 ����� �� � �����

&& + �� $ 
 ���� + �� $ 
 ���� 

&& 7 
 � ���
 # �
 ��> ���# �� � $ ���� ������ ��7 
 � ���
 # �
 ��> ���# �� � $ ���� ������ ��

&& % � �� � �� �
 ����% � �� � �� �
 ����

&& ���
 ���
 ���� ������
���
 ���
 ���� ������


$$ 7 ����� �����7 ����� �����

&& 3 �
 � �# �9��3 �
 � �# �9������ �� ��
���� �� ��


&& %  � ��# ���� �9�%  � ��# ���� �9�' � � � ��� ' � � � ��� 

&& 5 ��� � �9�5 ��� � �9�3 ���������3 ���������



Precision

Raw LiDAR

Systematic 
error

True ground



RMS Error (or standard error) 
of check point elevation interpolated from  DEM

Typically ~ 0.10 – 0.15 m for terrestrial systems
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Graphic: AAMHatch
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Accuracy of bed-level change

94 interpolated check points at stable 
locations on 2000 and 2003 DEMs:

Standard error = 0.19 m  ~ 
(SEsurv1

2+SEsurv2
2)0.5

Mean error = 0.038 m (just significant at 
5% level)

Conclude:
•Local (at-a-point) level-of-detection of 
change ~ 0.2 m

•There may be a systematic error of ~ 4 cm 
due to survey control /geoid model 
differences – this affects mean bed-level
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How does this compare to 
cross-section surveys?
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