
Ecotype Components: 
DBMS Schema 

 

To create a Spatially Based Management System (SBMS) schema that can handle the 
storage, analysis, and access for the nine previously generated ecotope components (such 
as soils, water, vegetation, etc.), we will need to structure a database schema that can 
efficiently store diverse types of ecological and environmental data, allow for spatial 
querying, and provide access for analysis and management tasks. Below is an overview of 
how such a schema might be designed. 

1. Core Tables and Relationships 

The schema will be built around Ecotope as the central entity, with nine components 
connected via relationships for each of the specific ecological components (soils, water, 
vegetation, wildlife, etc.). 

a) Ecotope Table (Main Entity) 

This table stores general information about each ecotope. 

Field Data Type Description 

EcotopeID INT (Primary Key) Unique identifier for each ecotope 

Name VARCHAR Name or designation of the ecotope 

Location 
GEOGRAPHY (Spatial 
Data) 

Geographical boundaries (coordinates) 

TotalArea DECIMAL 
Total area of the ecotope in hectares or 
acres 

Description TEXT General description or notes on the ecotope 

ManagementStatus VARCHAR 
Current status (e.g., protected, managed, 
restored) 

LastUpdated DATETIME Date of last update to this ecotope's data 

b) Component Tables 



For each of the nine components, there will be a separate table with specific attributes 
related to that component. Each table is linked to the Ecotope Table via EcotopeID (foreign 
key). 

2. Schema for Ecotope Components 

1) Soils Table 

This table stores detailed soil data. 

Field Data Type Description 

SoilID INT (Primary Key) Unique identifier for soil data 

EcotopeID INT (Foreign Key) Reference to the ecotope 

SoilType VARCHAR Soil classification (e.g., loam, clay) 

pHLevel DECIMAL pH value of the soil 

OrganicContent DECIMAL Organic matter content (%) 

NutrientLevels JSON Nutrient analysis (e.g., N, P, K values) 

ErosionRisk VARCHAR Risk of erosion (low, medium, high) 

Depth DECIMAL Soil depth in cm 

LastSampleDate DATETIME Date of last soil sample analysis 

2) Water and Hydrology Table 

This table stores hydrological data. 

Field Data Type Description 

WaterID INT (Primary Key) Unique identifier for water data 

EcotopeID INT (Foreign Key) Reference to the ecotope 

WaterSource VARCHAR Type of water source (e.g., stream, pond) 

WaterQuality JSON Key water quality indicators (e.g., pH, turbidity) 

FlowRate DECIMAL Flow rate of water (L/s or m³/s) 



Field Data Type Description 

WaterTableDepth DECIMAL Water table depth (in meters) 

Precipitation DECIMAL Average annual precipitation (mm) 

FloodFrequency VARCHAR Frequency of flooding (high, medium, low) 

LastHydrologyCheck DATETIME Date of the last hydrology report 

3) Vegetation Table 

This table stores information about vegetation, particularly native species. 

Field Data Type Description 

VegetationID 
INT (Primary 
Key) 

Unique identifier for vegetation data 

EcotopeID INT (Foreign Key) Reference to the ecotope 

DominantSpecies JSON List of dominant native plant species 

InvasiveSpecies JSON List of invasive species 

VegetationCoverage DECIMAL Ground coverage percentage 

VegetationType VARCHAR Classification (e.g., forest, wetland, grassland) 

BiodiversityIndex DECIMAL 
Plant species diversity score (richness and 
evenness) 

LastSurveyDate DATETIME Date of last vegetation survey 

4) Wildlife and Fauna Table 

This table stores wildlife data, including species composition and health. 

Field Data Type Description 

WildlifeID INT (Primary Key) Unique identifier for wildlife data 

EcotopeID INT (Foreign Key) Reference to the ecotope 

SpeciesComposition JSON List of key species (mammals, birds, insects, etc.) 



Field Data Type Description 

TrophicLevel VARCHAR Classification of dominant species by trophic level 

ConservationStatus VARCHAR Status of species (e.g., endangered, threatened) 

PopulationTrends JSON Trends in population sizes 

HabitatUse TEXT Description of habitat use by key species 

LastWildlifeSurvey DATETIME Date of the last wildlife survey 

5) Climate and Microclimate Table 

This table stores climate data, including localized microclimates. 

Field Data Type Description 

ClimateID INT (Primary Key) Unique identifier for climate data 

EcotopeID INT (Foreign Key) Reference to the ecotope 

AverageTemperature DECIMAL Average annual temperature (°C) 

MicroclimateZones JSON Description of key microclimate areas 

Humidity DECIMAL Average humidity (%) 

FrostFrequency VARCHAR Frequency of frost events 

SolarRadiation DECIMAL Solar radiation in MJ/m² 

LastClimateUpdate DATETIME Date of the last climate analysis 

6) Topography and Geology Table 

This table stores topographic and geological data. 

Field Data Type Description 

GeologyID INT (Primary Key) Unique identifier for geology and topography 

EcotopeID INT (Foreign Key) Reference to the ecotope 

Elevation DECIMAL Elevation in meters 



Field Data Type Description 

Slope DECIMAL Slope gradient (°) 

Aspect VARCHAR Direction of slope aspect (e.g., north-facing) 

RockType VARCHAR Predominant rock type (e.g., granite, limestone) 

SoilParentMaterial VARCHAR Description of soil parent material 

GeologicalFeatures TEXT Notable geological features (cliffs, caves) 

LastTopoUpdate DATETIME Date of last topographic survey 

7) Ecosystem Processes Table 

This table stores data on key ecosystem processes such as nutrient cycling and energy 
flow. 

Field Data Type Description 

ProcessID INT (Primary Key) Unique identifier for ecosystem process data 

EcotopeID INT (Foreign Key) Reference to the ecotope 

NutrientCyclingRate DECIMAL Rate of nutrient cycling (e.g., nitrogen turnover) 

PollinationRate DECIMAL Pollination success rate (%) 

EnergyFlow TEXT Description of energy flow through the food web 

DecompositionRate DECIMAL Decomposition rate (g/m²/day) 

LastProcessUpdate DATETIME Date of last process monitoring 

8) Human Use and Impacts Table 

This table tracks human activities and their impacts on the ecotope. 

Field Data Type Description 

HumanImpactID INT (Primary Key) Unique identifier for human impact data 

EcotopeID INT (Foreign Key) Reference to the ecotope 



Field Data Type Description 

LandUseType VARCHAR Type of land use (e.g., agriculture, urban) 

PollutionLevels JSON Pollutant concentrations (air, water, soil) 

RecreationActivity VARCHAR Type of human recreation (e.g., hiking, fishing) 

ResourceExtraction TEXT Type and extent of resource extraction 

ImpactAssessment TEXT Description of the human impact (positive/negative) 

LastImpactUpdate DATETIME Date of last human impact assessment 

9) Ecological Services Table 

This table stores data on the ecosystem services provided by the ecotope. 

Field Data Type Description 

ServiceID 
INT (Primary 
Key) 

Unique identifier for ecological services data 

EcotopeID 
INT (Foreign 
Key) 

Reference to the ecotope 

CarbonSequestration DECIMAL Amount of carbon sequestered (tons/ha/year) 

WaterPurification DECIMAL 
Water purification efficiency (e.g., % pollutant 
reduction) 

HabitatCreation TEXT Description of habitats created or restored 

FloodMitigation DECIMAL 
Capacity for flood mitigation (e.g., % water 
retained) 

ErosionControl DECIMAL Rate of erosion control (%) 

LastServiceUpdate DATETIME Date of last ecological service assessment 

 

3. Spatial and Temporal Analysis Capabilities 



• Spatial Queries: Utilizing GIS-based data (such as the Location field in the 
Ecotope Table) will enable spatial queries to analyze ecological data in relation to 
geographical features (e.g., proximity to rivers, elevation gradients). 

• Temporal Tracking: All tables include fields such as LastUpdated to track changes 
over time, supporting longitudinal analysis and the ability to monitor ecosystem 
changes. 

 

4. User Access and Data Sharing 

• Access Control: User roles (e.g., researchers, conservationists, land managers) 
can be managed to control access to different datasets. 

• APIs for Data Sharing: An API layer could allow external systems (e.g., climate 
monitoring tools or biodiversity databases) to access data for broader analysis or 
integration. 

This schema provides a flexible and comprehensive structure to store, analyze, and access 
the various components of an ecotope in a way that supports spatial analysis, ecological 
monitoring, and decision-making for sustainable management. 

 


