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THE FLUVIAL INFORMATION SYSTEM: =
TAKING RIVER RESTORATION INTO | ',..g;,
THE FUTURE .
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AQUATIC SCIENTISTS




o To Do Do Do Do Do Do s

Marine & Estuarine
Surveys

Macroinvertebrate
Sampling
Macrophyte Surveys
Fisheries Surveys

Hydroacoustic
Surveys

Ecological Walkovers
& Mapping

Protected Species
Surveys

Water Quality
Monitoring
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Freshwater
Macroinvertebrates

Marine Benthic
Invertebrates

Diatoms

Phytoplankton
Zooplankton

Aquatic Macrophytes
Larval and Juvenile Fish

UKAS Accredited
Laboratories

A
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SEA's, EIA's, AA's &
ES's

Modelling & pollution
Investigations

RSA schemes, drought
& low flow

Stakeholder
management

Expert witness

Hydromorphology &
Habitat Assessments

Water Quality
Assessments

Condition monitoring &
assessment



APEM Remote Sensing: Operations

Twin engine
Long duration
Survey ready design

Workhorse of the fleet
Twin engine

Large payload capacity
Low stall speed

Single engine
Terrestrial surveyor
Economical




Scientific Imaging: images as data

A Rethink how we view an aerial photograph
A It is not a picture, it is a spatial dataset

A Every pixel in the image refers to a spatial
location

A Geolocated imagery allows distance
measurements

A Orthorectified imagery improves the accuracy
and allows a ground component to be added



The Fluvial Information
System



Fluvial Information System

Bespoke GIS based interface

Designed to automatically extract
hydrological and geomorphological data i
hydromorphology

From aerial images (collected by APEM)

Can be used by river managers/ecologists
without extensive GIS/RS expertise

Captures riparian and catchment land use

Information

Collect
imagery

Import
| imagery

Geo-
reference

Data
| _generation

Data
extraction

Product
\\ delivery




FIS Iinterface

Position data [s,n],

Automatic Grain size / Image select cursor /
georeferencing  depth / habitat enquire cursor / Image / layer Data value at
tools map production cross-section tool selection boxes cursor position
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2 Fluvial Information System 2.0

NER | -G7 wmE BRFAQ § MoD AN Diw @@
|_|_' |_|_' 000123-092608122536-Cam w|  Distance from source (m) (10127 4368
L 1mge VJ Distance from centrefine (m) | 39,8962
Image Data mining s sl
classification tools (eg. long Lishencoas bee
tools profiles)

Main window showing centreline and
image footprints

27619662 79342513  Image resolution: 0.0346




FIS Iinterface

<) Fluyial Information System 2.0
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00011 0-0926061 23747 -Caml w Distance from source (m: 8963 6434

D50 map 2 Distance from centreline (m). | 51012
Pixel value at point: 74.0382

D50 value v

200 400 500

Zoomed in section of centreline (c. 900m)
with footprint of currently selected image

27661311 79387519  Image resolution: 0.0391
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River Data

Total channel area (m2)
Total wetted area (m2)
Channel length {m)}
Mean D50 (mm)

Mean depth (m)

Habitat statistics (m2)
Optimal spawning area
Suboptimal spawning area
Mixed juvenile area
Passage area

Shallow area

D350 composition statistics (m2)

1mm - 50mm
S51mm - 100mm
101mm - 150mm
151mm - 200mm
201mm - 250mm
251mm - 300mm
301mm - 350mm
351mim - 400mm
401mm - 450mm
451mm - 300mm
501mm - 550mm
551mm - 600mm
601mim - 650mm
651mm - 700mm
701mm - 750mm
751mm - 800mm
801mm - 850mm
851mm - 300mm
301mm - 350mm
951mm - 1000mm
=1000mm

13993.40 BL &0 B

9956.72
733.00
140.96

0.34

166.18
1416.05
3734.83
3158.74
1051.89

1221.90
4513.26
3318.98
1662.56
815.61
458.45
326.06
235.96
159.52
96.05
57.78
29.62
10.82
4.54
1.72
0.45
0.22
0.10
0.01
0.00
0.00

Line shows
selected
Cross-section

Bathymetric
profile plot

FIS Iinterface

0001410-0926081 23747 -Cam + | Distance from source (mj:

D50 map 2 Distance from centreling (m):
Pixel value at paint:
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31012
740382
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Image resolution: 0.0391




Aerial photography as a tool?

Wetted area?
Dry area?
Vegetated area?
Grain size?
Depth?




Aerial photography as a tool?

Texture vs. D50 y = 1.2977x + 0.214
R2=0.9137
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Aerial photography as a tool?

Red R vs. Depth y = 179.92exp 0491
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Outputs: Mapping

Grain size map Bathymetry map



Outputs: Mapping

Grain Size Grain Size
. . 25-60mm (Crisp
25-250mm : 60-100mm
J Uvenl|e <25mm gsensor (Symoms & ~250mm SDaWI’]Inq <25mm (sensor & Carling, 1989, (Heggberget,
resolution) Heland, 1978) resolution) Kondolf & 1991)
' Wolman, 1993)
Not Not Not Not Not Not
<100mm <250mm
useable useable useable useable useable useable
100-600mm Sub-
< | (Morantz etal., Mixed S| 250-500mm Not Opt|ma| )
o] 1987, Heggenes, | Passage | . . Passage | &{Moiretal, 1998, : optimal
011990, Heggenes et Juvemle O |Heggberget, 1991) useable spawning .
spawning
al., 1989)
500-600mm Not S_Ub' SPb'
>600mm Passage Passage | Passage (Beland etal, useable optimal optimal
1982) spawning | spawning




Outputs: Mapping

B Optimal spawning

River Data Sub-optimal

Mixed juvenile

- Passageway
Inaccessible

Habitat statistics (m2)

Optimal spawning area 166.18
Suboptimal spawning area 1416.05
Mixed juvenile area 3734.83
Passage area 3158.74
Shallow area 1051.89
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Outputs: Long-profile trends

Depth (m)
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Altitude
(m)
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Sinuosity ratio @
1km scale
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Unlimited cross-sections
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Unlimited cross-sections
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Geomorphological Analysis for Hydroelectric

d50 (mm)
m0-100
= 101-200
= 201-300
301-400 d50 (mm)
401-500 m0-100
501-600 = 101-200
601-700 = 201-300
701-800 301-400
801-900 401-500
901-1000 501-600
¥ 1001-1100 601-700
1101+ 701-800
- 801-900
S‘t" etc’ o 901-1000
A = 1001-1100
1101+

d50 (mm)

=0-100

= 101-200

= 201-300
301-400
401-500
501-600
601-700
701-800
801-900
901-1000

= 1001-1100

=1101+
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Summary

A Ultra-high resolution imagery is an
under-exploited data source

A It rapidly covers large distances

A It can complement and enhance field
survey

A FIS returns spatially continuous datasets
A The technology is ready and waiting



A.Graham@apemltd.co.uk






