TITLE: Types and Properties of Geometric Figures

1. Introduction – Why do we need geometric figures in Land Resources Management? (2 minutes)
• The role of geometry in land mapping, GIS, and spatial planning.
• A brief motivation: why shapes matter in environmental analyses (e.g., landscape fragmentation, parcel areas, shapes of water bodies).

2. Basic types of geometric figures (4 minutes)
• Plane figures – triangles, quadrilaterals, polygons, circles.
• Convex and concave figures – their significance in spatial analyses (e.g., easier area calculation, GIS buffering).
• Regular and irregular figures – how natural objects are rarely regular.
Reference point:
How GIS often simplifies complex shapes into polygons.

3. Properties of figures important in spatial analyses (6 minutes)
You may demonstrate how purely mathematical properties are used in practice.
a) Area
• Why accurate area calculations are crucial in land management.
• Example: comparing two parcels of different shapes but the same area.
b) Perimeter and “compactness”
• Applications: identifying parcel shape in relation to erosion, accessibility, and fencing costs.
• Indicators such as:
– the perimeter-to-area ratio,
– circularity ratio.
c) Symmetry and orientation
• Applications: crop layout, infrastructure design, and environmental flow modelling.
d) Convexity
• Why convex figures are easier to analyse (e.g., the convex hull used in GIS).

4. Connection to linear algebra (4–5 minutes)
a) Representing figures in a coordinate system
• Points as vectors.
• Polygons as sequences of vectors.
b) Computing polygon area using the shoelace formula
• A very effective example of using coordinates and vectors.
c) Linear transformations
• Scaling (changing parcel size),
• rotation (changing orientation),
• shearing (cartographic distortions).
• You may show how figures change under a matrix transformation.

5. Figures in nature – irregular shapes and fractals (2–3 minutes)
• Shorelines of lakes and rivers (the idea of fractal length).
• Shapes of tree crowns and river networks.
• Why classical geometry is not always sufficient.

6. Practical examples in Land Resources Management (2–3 minutes)
You may present:
• Analysis of parcel shape and its effect on value.
• Comparison of two ponds with the same area but different perimeters → impact on evaporation and the ecosystem.
• Shape of forest patches → the more irregular, the stronger the edge effect.

7. Summary (1 minute)
• Geometric figures have practical importance, especially in mapping, area assessment, and environmental analysis.
• Geometry is naturally connected to linear algebra.
• Understanding shapes and their properties supports spatial decision-making.

Additional ideas you may include:
• A brief demonstration of GIS tools (e.g., how parcel polygons or the convex hull appear).
• A mini case study: “Which parcel is more efficient for cultivation?” based on perimeter and area.
• Demonstration of linear transformations using a map.
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