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1. Crop Health: Monitoring Blueberry Plants and Scorch Virus

Benefits of early detection: aphid control and removal of infected plants, reduce
the spread, save resources, support insurance claim etc.



Why Use Remote Sensing for Detection?

Field Survey
VS

Remote Sensing

Spatial and Temporal Analysis
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Study Areas and Field Surveys

Field Surveys in 2022 ] Severity Level Evaluation




rone Flights and Images
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Images with Spatial Resolution of 0.4 ~ 10




Classification Modeling and Preliminary Results
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2. More Applications of Remote Sensing for Crop Health
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https://www.tandfonline.com/doi/full/10.1080/22797254.2018.1527661
https://www.tandfonline.com/doi/full/10.1080/01431161.2017.1363441?journalCode=tres20
https://www.mdpi.com/2072-4292/13/16/3322

3). Nutrient Status / Diseases / Pests

Pest Detection ( , 2020)

Detection of Weeds ( , 2015)
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https://www.mdpi.com/1424-8220/15/3/5609
https://www.mdpi.com/1424-8220/20/5/1487
https://www.mdpi.com/2072-4292/12/2/215

3. Soil Health: Mapping Amount of Crop Residues

Study Areas in Camrose, AB



Field Surveys and Data Collection

(Photo credit: Bruce Milligan)

Collection of Drone and Tasked-Satellite Images
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Data Processing Preliminary Results
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4. More Applications of Remote Sensing for Soil Health

1). Soil Carbon Mapping
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Imaging and Lab Analysis (Smukler, 2023) ( et al, 2021)
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https://www.mdpi.com/2072-4292/13/2/308
https://www.mdpi.com/2072-4292/11/19/2227
https://www.google.com/imgres?imgurl=https%3A%2F%2Fmiro.medium.com%2Fmax%2F1400%2F0*kdObzOBgX8yXZdfQ&imgrefurl=https%3A%2F%2Fallineamentodishamballah.org%2F%3Fgo%3Dthermal%2Bmapping%2Bdrone_NV81OV82MDE4MjM0XzY0&tbnid=zuVX_ZZxG_UVnM&vet=12ahUKEwjJnNTyy639AhX5FzQIHdp7AdYQxiAoAXoECAAQEQ..i&docid=r6OphqWN3gR8rM&w=720&h=480&itg=1&q=soil%20temperature%20mapping%20drones&ved=2ahUKEwjJnNTyy639AhX5FzQIHdp7AdYQxiAoAXoECAAQEQ

3). Micro Terrain
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https://www.mdpi.com/2504-446X/5/1/1
https://www.mdpi.com/2075-163X/11/9/949
https://www.tandfonline.com/doi/full/10.1080/01431161.2017.1363441?journalCode=tres20
https://flore.unifi.it/retrieve/3272b86a-0026-4cc9-9968-9f9d260b8e71/CIGR Kyoto-Poster-02.pdf

5. Ecosystem Health: Landscape Fragmentation
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Landscape Elements ( 2014)

Type

Landscape metric

Abbreviation

Description

Area metrics

Density metrics

Shape metrics

Connectivity
metrics

Mean Patch Size*
Total Core Area*
Normalized TCA**
Patch Density*
Edge Density*

Landscape Shape Index*

Perimeter-Area Fractal
Dimension*

Mean Euclidean Nearest
Neighbor Distance*

Normalized NND**
Cohesion*

MPS
TCA
NTCA
PD
ED

LSl

PAFD

NND

NNND
Cohesion

The average area of all patches in the landscape (unit: ha).

The sum of the core areas of each patch of the corresponding patch type (unit: ha).
The TCA normalized by habitat abundance.

The number of patches per square kilometer (i.e., 100 ha).

The total length of all edge segments per hectare for the class or landscape of
consideration (unit: m/ha).

A modified perimeter-area ratio of the form that measures the shape complexity of
the whole landscape or a specific patch type.

An index that reflects shape complexity across a range of spatial scales (patch
sizes).

The distance to the nearest neighboring patch of the same type, based on shortest
edge-to-edge distance (unit: m).

The NND normalized by habitat abundance.

An index that measures the physical connectedness of the corresponding patch

type.

Landscape Metrics (

., 2016)


https://www.researchgate.net/publication/301696947_The_Relationship_between_Habitat_Loss_and_Fragmentation_during_Urbanization_An_Empirical_Evaluation_from_16_World_Cities
https://www.researchgate.net/publication/266081058_Understanding_and_quantifying_landscape_structure_-_A_review_on_relevant_process_characteristics_data_models_and_landscape_metrics

Ecosystem Health: Landscape Change
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Crop Type Classification and Rotation
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https://www.sciencedirect.com/science/article/pii/S0168169916305154?casa_token=AhxZbq5-xFEAAAAA:py1MtgSxerzFqFrO8JodClfZ1GeGCypijh8ccSI_ivs2qHM1_FYlx3yS4U9aJX9gC9aT5w3H
https://www.albertalandinstitute.ca/public/download/documents/10440

Summary of Remote Sensing

Advantages:

1) Spatial coverage from small to large: canopy, field, landscape, regional
2) Repeated data collection: daily, weekly, monthly, yearly, decadal

3) Retrieval of various ecosystem features: crop, soil, water

4) Images collected by different platforms/sensors are more and more available

Limitations:

1) Cannot provide all the information needed for agricultural research (e.g., soil
microbiological features)

2) Image collection can be |limited by weather

3) Some images/technologies are free, some are very expensive

4) May generate large volume of data and thus large computational load
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Thanks for your time. Questions?
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