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Who We Are



Å Marine & Estuarine 

Surveys

Å Macroinvertebrate 

Sampling

Å Macrophyte Surveys

Å Fisheries Surveys

Å Hydroacoustic 

Surveys

Å Ecological Walkovers 

& Mapping

Å Protected Species 

Surveys

Å Water Quality 

Monitoring

Å Freshwater 

Macroinvertebrates

Å Marine Benthic 

Invertebrates

Å Diatoms

Å Phytoplankton

Å Zooplankton

Å Aquatic Macrophytes

Å Larval and Juvenile Fish

Å UKAS Accredited 

Laboratories

Å SEA's, EIA's, AA's & 

ES's 

Å Modelling & pollution 

investigations

Å RSA schemes, drought 

& low flow

Å Stakeholder 

management

Å Expert witness 

Å Hydromorphology & 

Habitat Assessments

Å Water Quality 

Assessments

Å Condition monitoring & 

assessment



APEM Remote Sensing: Operations

Twin engine

Long duration

Survey ready design

Single engine

Terrestrial surveyor

Economical

Workhorse of the fleet

Twin engine

Large payload capacity

Low stall speed



Scientific imaging: images as data

ÅRethink how we view an aerial photograph 

ÅIt is not a picture, it is a spatial dataset

ÅEvery pixel in the image refers to a spatial 

location

ÅGeolocated imagery allows distance 

measurements 

ÅOrthorectified imagery improves the accuracy 

and allows a ground component to be added 



The Fluvial Information 

System



Fluvial Information System

Å Bespoke GIS based interface

Å Designed to automatically extract 

hydrological and geomorphological data ï

hydromorphology

Å From aerial images (collected by APEM)

Å Can be used by river managers/ecologists 

without extensive GIS/RS expertise

Å Captures riparian and catchment land use 

information

Collect 
imagery

Import 
imagery

Geo-
reference

Data 
generation

Data 
extraction

Product 
delivery



FIS interface
Automatic 

georeferencing 

tools

Image 

classification 

tools

Grain size / 

depth / habitat 

map production

Data mining 

tools (eg. long 

profiles)

Image select cursor / 

enquire cursor / 

cross-section tool

Main window showing centreline and

image footprints

Image / layer 

selection boxes

Position data [s,n],

Data value at 

cursor position

Window showing currently 

selected image



FIS interface

Zoomed in section of centreline (c. 900m)

with footprint of currently selected image



FIS interface

Line shows

selected 

cross-section

Bathymetric

profile plot



Aerial photography as a tool?

Wetted area?

Dry area?

Vegetated area?

Grain size?

Depth?



Aerial photography as a tool?

Wetted area?

Dry area?

Vegetated area?

Grain size?

Depth?
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Aerial photography as a tool?

y = 1.2977x + 0.214
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Quoted accuracy = 155mm,

Ground calibration is currently

necessary



Outputs: Mapping

Grain size map Bathymetry map



Outputs: Mapping

<25mm  (sensor 

resolution)

25-250mm 

(Symoms & 

Heland, 1978)

>250mm

<100mm
Not 

useable

Not 

useable

Not 

useable

100-600mm  

(Morantz et al., 

1987, Heggenes, 

1990, Heggenes et 

al., 1989)

Passage
Mixed 

juvenile
Passage

>600mm Passage Passage Passage

Grain Size

D
e

p
th

Juvenile <25mm  (sensor 

resolution)

25-60mm  (Crisp 

& Carling, 1989, 

Kondolf & 

Wolman, 1993)

60-100mm 

(Heggberget, 

1991)

<250mm
Not 

useable
X X

250-500mm 

(Moir et al., 1998, 

Heggberget, 1991)

X
Optimal 

spawning

Sub-

optimal 

spawning

500-600mm 

(Beland et al., 

1982)

X

Sub-

optimal 

spawning

Sub-

optimal 

spawning
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Not 
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Outputs: Mapping

Salmonid habitat map

Density: 0.30 fish per m²

Life Stage Survival Rate

Parr 1120

Smolt 560

Adult 62

Optimal spawning

Sub-optimal

Mixed juvenile

Passageway

Inaccessible



Outputs: Long-profile trends

*Requires purchase of DEM
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Orrin 

Reservoir
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Geomorphological Analysis for Hydroelectric



Summary

ÅUltra-high resolution imagery is an 

under-exploited data source

ÅIt rapidly covers large distances 

ÅIt can complement and enhance field 

survey

ÅFIS returns spatially continuous datasets

ÅThe technology is ready and waiting



A.Graham@apemltd.co.uk




