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Graphic: AAMHatch
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First return pulse
Measures distance to 
the first object 
encountered .. in this 
case, the tree foliage

Also get intensity of the 
return pulses

Last return pulse
Measures distance to 
the last object .. in this 
case, the ground

First – Last return 
elevation
≈≈≈≈ vegetation height
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Graphic: NZAM
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Wetted channel topography = Water surface topo (from LiDAR DEM) 

minus Water depth

Water depth mapping by
-Boat with sounder & GPS
[Accuracy ~ 5 cm at-a-point ] 

Where the ….
are we, Ian?

Bloody
scientists!

Depth 
1.4 m

0 

Waimakairir River

-Remote-sensing (water colour or 
multi-spectral imagery) 
calibrated with boat 
measurements
[Accuracy ~ 20-30 cm;
depth limited by turbidity]



Receiver field of view
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IR-pulseGreen pulse

Seabed

Sea surface



Bathymetry LiDAR waveform (Green)
Graphic: Guenther et al



EAARL on the Platte River
Graphic: NASA/USGS
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Flood modelling example: Lower Waitaki River
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Dry riverbed Wetted channels

DEM of whole river bed

Depth 
Mapping from MS 
imagery

Water-surface
model

Hydro-survey
LIDAR

Vege filtering & editing
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Last return
elevation

Elevation difference
(~ veg height)

First-return
intensity

First return 
elevation

Higher

Lower

Photograph
Waitaki River

Water
Scrub
Pasture
Gravel
Willows
Sand/earth

Ground classification
for roughness
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Flow = 41 m3/s
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 Waimak feb2000. 2x4m grid, Q=85m3/s, hot start, n 0.046,hdry 0.0

Depth for Adult Salmon Passage: Green means depth>0.35m

2.805 2.81 2.815 2.82 2.825 2.83 2.835

x 10
5

7.154

7.156

7.158

7.16

7.162

7.164

7.166

7.168

x 10
5

85 cms

 Waimak feb2000. 2x4m grid, Q= 41m3/s, hot start, n 0.046,hdry 0.

Depth for Adult Salmon Passage: Green means depth>0.35m

2.805 2.81 2.815 2.82 2.825 2.83 2.835

x 10
5

7.154

7.156

7.158

7.16

7.162

7.164

7.166

7.168

x 10
5

41 cms

< 0.35 m

> 0.35 m



- �'- �' 77��
���� �����	�����
���� �����	���

%% , ���� �� ��� � � �� �, ���� �� ��� � � �� �

%% 1 �� � ������ �$ �� ���� �� � �����1 �� � ������ �$ �� ���� �� � �����

%% / �� ��� � ���� �� � ������ ���/ �� ��� � ���� �� � ������ ���



July 2003 - May 2000

Flow

Difference

Feb 2000

-3 -2 -1 0 1 2 3

Local relief
(m)

715500

716000

716500

February 2000

715500

716000

716500

N
or

th
in

g 
(m

)

May 2000

281000 282000 283000

Easting (m)

715500

716000

716500

July 2003

281000 282000 283000

715500

716000

716500

Erosion (-ve) & Deposition
(m)

-3 -2.5

-2 -1.5

-1 -0.5

0 0.5

1 1.5

2 2.5

3

715500

716000

716500

May 2000 - Feb 2000

July 2003 - May 2000

Feb 2000

May 2000

July 2003

May – Feb 2000

Jul 2003 – Feb 2000



( ) 2( ) 2

( 3 4( 3 4

# ���- ��$ ���# ���- ��$ ���

� �� �� ����� �� �� ����

) ) ) ��) ) ) ��00

) &) 5 �%) &) 5 �%66 ) &) 5 +) &) 5 +3 2 03 2 05 7 55 7 58 �  �9 ) ) )8 �  �9 ) ) ) ��

: $ � �9 ) ) 0: $ � �9 ) ) 0

) &) ; �%) &) ; �%66 ) &) 5 +) &) 5 +3 9 33 9 30; 70; 7, ���, �����8 �  �8 �  �

9 ) ) )9 ) ) )

# ���8 / 	�# ���8 / 	�

� � � �� �� � � �� �

��

- ��$ ���- ��$ ���

� �� �� ����� �� �� ����

) ) ) ��) ) ) ��00

- ��$ ���- ��$ ���

���� ������ ��

) ) ) ��) ) ) ��00

* � �� �* � �� �



How does this compare to 
cross-section surveys?
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Bedload transport rate
Bedload flux = (Σ(eroded volume)/L).s / ∆T

L

S

or Σ(fill volume)



Bedload= (496,000)/3000).500 / 1 = 83,000 m3/yr

Bedload flux = (Σ(eroded volume)/L).s / ∆T

Feb 1999 – Feb 2000
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* These are estimates only and do not necessarily reflect current or future charges by operators
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77 ' ��� � ���� � � ��� ����� �%��� �� �' ��� � ���� � � ��� ����� �%��� �� �

# @ ��� � �� ��� ��� ���+# @ ��� � �� ��� ��� ���+

77 * �� ��������� ��� ��� ��� ���� �* �� ��������� ��� ��� ��� ���� �

%� ��%� ��II��� ��C �� ��� �� ��$ � ����� ��C �� ��� �� ��$ � ��

� ��C ���!�� +� ��C ���!�� +

77 = � �= � �II��� �� ��� ��� �� ��� ����� �� ��� ��� �� ��� ��

� �� ��� ������ � ���  �%�$ ��� �� ��� ������ � ���  �%�$ ��

� � � ��� � �A+� � � ��� � �A+


