AHDB

AGRICULTURE & HORTICULTURE
DEVELOPMENT BOARD

Grower Summary

CP 146

Polytunnel Detection for Levy
Enforcement using Satellite
Remote Sensing

Final report 2015



Cranflij gl\l/gSITY /AH~DB

HORTICULTURE

“Polytunnel Detection for Levy
Enforcement using Satellite Remote
Sensing”

MSc Group Project

Mei Browne
Pablo Cortés
Georgios Gounaropoulos

Ebenezer Kwanin

John McLane

Pauline Meyer
Radka Votavova
Karolina Woloszyn

Project leaders:
Dr. Toby Waine
Mr. Daniel Simms

Industry representative:
Dr. Jim Dimmock

05/05/2015




Project title: Polytunnel Detection for Levy Enforcement using

Satellite Remote Sensing

Project number: CP 146/3110146012

Project leader: Dr Toby Waine, Cranfield University
Report: Final report, May 2015

Previous report: N/A

Key staff: Toby Waine

Daniel Simms

Location of project: Desk Based study of eastern UK
Industry Representative: Dr Jim Dimmock, AHDB Horticulture
Date project commenced: 23 Feb 2015

Date project completed 05 May 2015



DISCLAIMER

While the Agriculture and Horticulture Development Board seeks to ensure that the information
contained within this document is accurate at the time of printing, no warranty is given in
respect thereof and, to the maximum extent permitted by law the Agriculture and Horticulture
Development Board accepts no liability for loss, damage or injury howsoever caused (including
that caused by negligence) or suffered directly or indirectly in relation to information and

opinions contained in or omitted from this document.

© Agriculture and Horticulture Development Board 2015. No part of this publication may be
reproduced in any material form (including by photocopy or storage in any medium by
electronic mean) or any copy or adaptation stored, published or distributed (by physical,
electronic or other means) without prior permission in writing of the Agriculture and Horticulture
Development Board, other than by reproduction in an unmodified form for the sole purpose of
use as an information resource when the Agriculture and Horticulture Development Board or
AHDB Horticulture is clearly acknowledged as the source, or in accordance with the provisions

of the Copyright, Designs and Patents Act 1988. All rights reserved.

All other trademarks, logos and brand names contained in this publication are the trademarks
of their respective holders. No rights are granted without the prior written permission of the

relevant owners.



AUTHENTICATION

We declare that this work was done under our supervision according to the procedures
described herein and that the report represents a true and accurate record of the results

obtained.

Dr Toby Waine
Lecturer in Applied Remote Sensing

Cranfield University, Agrifood, Cranfield, MK43 OAL, UK

Signature .......... Viaemail.......cooooooiniiiiiiis Date ...... 5May 2015........cccvveeee.
[Name]

[Position]

[Organisation]

SIgNAtUre ... Date ..o

Report authorised by:
[Name]

[Position]
[Organisation]

Signature ... Date ....evereiii

[Name]
[Position]
[Organisation]

Signature ... Date ....vvveriii



GROWER SUMMARY

Headline

This project is to develop a methodology to enable AHDB Horticulture to identify and locate
polytunnels for the purposes of developing and maintaining a strategic overview of a rapidly expanding
industry sector and to assist with levy enforcement.

Three study areas were chosen for this studies (Staffordshire, Worcestershire and Kent) based on the
presence of polytunnels and/or glasshouse. Supervised image classification (maximum likelihood
algorithm) and unsupervised classification (K-means/ISODATA) were run Landsat 8 and DMCii satellite
imageries. Time series analysis was performed in Staffordshire using Landsat 5 TM images from four
different years to trace the trend in polytunnels usage. Texture and clustering analysis was also run
on sentinel-1 (radar) imageries to identify polytunnels.

Key words

Remote sensing, Image classification, Satellite imagery, Radar imagery, Glasshouse, Polytunnel,
Horticulture, Environmental impact.

Background

AHDB Horticulture provides near-market research to support growers, funded by statutory levy. On
the basis of DEFRA estimates of horticultural sales, AHDB estimates that over half of potential funding
is uncollected. Some of this missed revenue may be attributable to the rapid growth of polytunnel-
based production systems where high value horticulture crops are grown in small areas, often by
previously unknown businesses.

Summary

The study revealed that with the correct band combination, polytunnels are identifiable on Landsat 8
and DMCii. AHDB Horticulture can apply the proposed methodology for levy collection. However,
polytunnels were not identifiable on radar imagery because of its low resolution, which make it
unusable for the purpose of this study. The time series analysis revealed that there was a strong
increase of polytunnels surface from 1998 to 2011. Also, it is demonstrated that polytunnels were not
on site all year round and were most likely to be detected during the spring or summer season.

The environmental impact analysis suggested that there is a positive effect on the provisioning
function however several significant negative impacts within the supporting and regulating services
were identified. The economic assessment of the horticultural production calculated the potential
average levy income for specific crops as well for groups of horticultural products.



Financial Benefits

The study found out a cost-effective approach for AHDB Horticulture to collect the estimated
remaining levies by using a range of satellite data, but with a varying degree of accuracy.

Action Points

Recommendations were made for the implementation of the suitable methodology to deliver
polytunnels location data. Also, the methodology is repeatable and extensible to the whole UK.



	AUTHENTICATION
	GROWER SUMMARY
	Headline
	Background
	Summary
	Financial Benefits
	The study found out a cost-effective approach for AHDB Horticulture to collect the estimated remaining levies by using a range of satellite data, but with a varying degree of accuracy.
	Action Points




