Formula for Carbon Storage per Square Meter of a Hedgerow (1m wide, 1m high)
Given:
· Hedge Width (W): 1 meter
· Hedge Height (H): 1 meter
· Length (L): This formula will calculate carbon per square meter of ground area covered by the hedge. If you consider a 1-meter length of hedge, it covers 1 m×1 m=1 m2 of ground.
Estimated Carbon Density Values (derived from research averages):
· Biomass Carbon Density (Dbiomass​): Approximately 5.25 kg C/m3 of hedge volume. This accounts for carbon stored in the woody parts, leaves, and roots of the hedge structure itself.
· Soil Organic Carbon Density (Dsoil​): Approximately 9 kg C/m2 of ground area. This accounts for carbon stored in the soil directly beneath the hedge.
The Formula:
The total carbon stored per square meter (Ctotalp​erm2​​) of ground area covered by the hedge is the sum of carbon in the hedge's biomass and the carbon in the soil beneath it.
Ctotalp​erm2​​=(Dbiomass​×H)+Dsoil​
Substituting the given dimensions and estimated densities:
Ctotalp​erm2​​=(5.25 kg C/m3×1 m)+9 kg C/m2Ctotalp​erm2​​=5.25 kg C/m2+9 kg C/m2Ctotalp​erm2​​=14.25 kg C/m2
This means a hedgerow that is 1 meter wide and 1 meter high is estimated to store approximately 14.25 kg of carbon (C) for every square meter of ground it occupies (which also corresponds to every linear meter of such a hedge).
Converting to Carbon Dioxide Equivalent (CO2​e)
To express this in terms of carbon dioxide equivalent, multiply the carbon amount by 3.67 (the ratio of the molecular weight of CO2​ to C):
CO2​etotalp​erm2​​=Ctotalp​erm2​​×3.67CO2​etotalp​erm2​​=14.25 kg C/m2×3.67CO2​etotalp​erm2​​≈52.26 kg CO2​e/m2
Therefore, a 1m wide by 1m high hedgerow is estimated to store about 52.26 kg of CO2​ equivalent per square meter of ground it covers.






Formula for Carbon Storage per Square Meter of Grass
Given:
· Area: This formula calculates carbon per square meter (m2) of ground area covered by grass.
Estimated Carbon Density Values (derived from research averages for typical grasslands):
· Above-ground Biomass Carbon Density (DAGBg​rass​): For typical managed grass, the above-ground biomass is relatively small and frequently harvested or decomposes quickly. A rough estimate for standing AGB might be around 0.1−0.5 kg C/m2, but for long-term storage, soil carbon is far more dominant. For simplicity in total stored carbon, we will primarily focus on soil and root biomass which contribute more significantly to long-term storage.
· Below-ground Biomass Carbon Density (DBGBg​rass​): Carbon stored in roots is significant. This is often integrated into soil carbon measurements due to rapid turnover, but for distinct root biomass, a value can be estimated. For general purposes, it's often combined with SOC.
· Soil Organic Carbon Density (DSOCg​rass​): This is the largest and most stable carbon pool in grasslands. Estimates for SOC in temperate grasslands can range widely, but a common average for the topsoil (e.g., 30 cm depth) is around 5 - 15 kg C/m2, depending on soil type, climate, and management. For this formula, we'll use an average of 10 kg C/m2 for soil organic carbon.
The Formula:
For grass, the dominant and most stable carbon storage is in the soil organic matter and below-ground biomass (roots). The above-ground biomass (leaves and stems) has a much faster turnover rate and contributes less to long-term storage when considering total carbon stock. Therefore, the formula will primarily focus on the soil carbon pool, which implicitly includes much of the root carbon.
Ctotalp​erm2​​=DSOCg​rass​
Substituting the estimated density:
Ctotalp​erm2​​=10 kg C/m2
This means a typical grass area is estimated to store approximately 10 kg of carbon (C) for every square meter it occupies.
Converting to Carbon Dioxide Equivalent (CO2​e)
To express this in terms of carbon dioxide equivalent, multiply the carbon amount by 3.67 (the ratio of the molecular weight of CO2​ to C):
CO2​etotalp​erm2​​=Ctotalp​erm2​​×3.67CO2​etotalp​erm2​​=10 kg C/m2×3.67CO2​etotalp​erm2​​=36.7 kg CO2​e/m2
Therefore, a square meter of grass is estimated to store about 36.7 kg of CO2​ equivalent.


Formula for Carbon Storage per Square Meter of Wildgrass
Given:
· Area: This formula calculates carbon per square meter (m2) of ground area covered by wildgrass.
Estimated Carbon Density Values (derived from research averages for wild grasslands, typically less managed):
· Above-ground Biomass Carbon Density (DAGBw​ildgrass​): For wildgrass, above-ground biomass can be more substantial and diverse than managed lawns, contributing to litter and eventual soil organic matter. While it cycles relatively quickly, it supports a richer soil ecosystem. We'll implicitly account for its contribution primarily through the soil organic carbon pool, as it's the largest and most stable long-term store.
· Below-ground Biomass Carbon Density (DBGBw​ildgrass​): Wildgrass often develops deeper and more extensive root systems than managed turf, leading to significant carbon storage in the roots. This carbon, as roots die and decompose, directly contributes to soil organic carbon.
· Soil Organic Carbon Density (DSOCw​ildgrass​): This is the largest and most stable carbon pool in grasslands, particularly in undisturbed wildgrass areas. Due to less frequent disturbance (like mowing or tilling) and potentially richer biodiversity, wildgrass soils tend to accumulate more organic carbon over time compared to managed grasslands. Estimates for SOC in temperate grasslands can range widely, but for established wildgrass, values are often on the higher end. For this formula, we'll use an average of 15 kg C/m2 for soil organic carbon, reflecting its enhanced storage potential.
The Formula:
For wildgrass, the dominant and most stable carbon storage is in the soil organic matter, which includes the significant contribution from below-ground biomass (roots). The above-ground biomass, while important for ecosystem function, has a faster turnover rate, and its long-term storage is primarily realized as it becomes part of the soil carbon pool. Therefore, the formula will primarily focus on the soil carbon pool, which implicitly includes much of the root carbon and decomposed above-ground matter.
Ctotalp​erm2​​=DSOCw​ildgrass​
Substituting the estimated density:
Ctotalp​erm2​​=15 kg C/m2
This means a typical wildgrass area is estimated to store approximately 15 kg of carbon (C) for every square meter it occupies.
Converting to Carbon Dioxide Equivalent (CO2​e)
To express this in terms of carbon dioxide equivalent, multiply the carbon amount by 3.67 (the ratio of the molecular weight of CO2​ to C):
CO2​etotalp​erm2​​=Ctotalp​erm2​​×3.67CO2​etotalp​erm2​​=15 kg C/m2×3.67CO2​etotalp​erm2​​=55.05 kg CO2​e/m2
Therefore, a square meter of wildgrass is estimated to store about 55.05 kg of CO2​ equivalent.
Formula for Carbon Storage for Trees in a Line, m2
This formula estimates the carbon storage for individual trees in a line, and then provides a way to scale it to a "per linear meter" or "per square meter" basis by making assumptions about planting density.
Given Tree Characteristic:
· Circumference (C): 30 cm (measured at breast height, approximately 1.3 meters above ground)
Derived Tree Characteristic:
1. Diameter at Breast Height (DBH, D):
· The diameter is calculated from the circumference using the formula: D=C/π
· D=30 cm/π≈9.55 cm
Estimated Carbon Storage Values:
For a small, young tree with a DBH of approximately 9.55 cm, the total dry biomass (including above-ground wood, leaves, and roots) can vary significantly depending on species, age, and growth conditions. Based on general averages for young trees of this size:
· Estimated Total Dry Biomass (BMdry​): We'll use an illustrative average of 15 kg dry biomass per tree. This value implicitly accounts for both above-ground and below-ground biomass for a small tree.
· Carbon Content Factor (CF): Trees are approximately 50% carbon by dry weight. So, CF=0.50.
· CO₂ Equivalent Conversion Factor (CO2​eF): To convert carbon (C) to carbon dioxide equivalent (CO2​e), we use the ratio of the molecular weight of CO2​ to C, which is approximately 3.67.
Carbon Storage Calculation per Tree
The total carbon stored per tree (Ctree​) is calculated by multiplying the estimated total dry biomass by the carbon content factor:
Ctree​=BMdry​×CF
Substituting the estimated values:
Ctree​=15 kg dry biomass/tree×0.50 C/dry biomassCtree​=7.5 kg C/tree
To express this in terms of carbon dioxide equivalent (CO2​etree​):
CO2​etree​=Ctree​×CO2​eFCO2​etree​=7.5 kg C/tree×3.67CO2​etree​≈27.53 kg CO2​e/tree
Therefore, a young tree with a 30cm circumference is estimated to store about 7.5 kg of carbon or 27.53 kg of CO2​ equivalent.
Scaling to Linear Meter or Square Meter of Line Area
To apply this to "trees in a line," we need to make an assumption about the planting density (spacing between trees).
Assumption:
· Tree Spacing (S): Let's assume trees are planted approximately 3 meters apart in the line.
· Assumed Line Width (LW): To relate to "per m²", we can assume a conceptual "line width" for accounting purposes, for example, 1 meter.
Carbon Storage per Linear Meter of Tree Line (Clinearm​​):
Clinearm​​=Ctree​/SClinearm​​=7.5 kg C/tree/3 m/treeClinearm​​=2.5 kg C/linear meter
CO₂ Equivalent per Linear Meter of Tree Line (CO2​elinearm​​):
CO2​elinearm​​=CO2​etree​/SCO2​elinearm​​=27.53 kg CO2​e/tree/3 m/treeCO2​elinearm​​≈9.18 kg CO2​e/linear meter
Carbon Storage per Square Meter of Tree Line Area (Caream2​​):
If we assume a line width of 1 meter for the calculation of area:
Caream2​​=Clinearm​​/LWCaream2​​=2.5 kg C/linear meter/1 mCaream2​​=2.5 kg C/m2
CO₂ Equivalent per Square Meter of Tree Line Area (CO2​eaream2​​):
CO2​eaream2​​=CO2​elinearm​​/LWCO2​eaream2​​=9.18 kg CO2​e/linear meter/1 mCO2​eaream2​​≈9.18 kg CO2​e/m2
Summary for a 30cm circumference tree, planted 3m apart in a 1m wide line:
· Per Tree: Approximately 7.5 kg C or 27.53 kg CO₂e.
· Per Linear Meter of Line: Approximately 2.5 kg C or 9.18 kg CO₂e.
· Per Square Meter of Line Area: Approximately 2.5 kg C or 9.18 kg CO₂e.
Important Considerations:
· These figures are highly generalized. The actual carbon stored depends heavily on the tree species, its actual height, age, health, soil conditions, and climate.
· For accurate measurements, especially for formal carbon accounting, specific allometric equations for the tree species and local conditions, along with precise measurements of DBH and height for each tree, are required.


Formula for Carbon Storage per Square Meter of a Flower Garden
This formula provides an estimate of the carbon stored per square meter (m2) of ground area in a typical flower garden.
Estimated Carbon Storage Values:
For a flower garden, the primary long-term carbon storage occurs in the soil as organic matter. While the plants themselves (flowers, small shrubs) contain carbon, much of this above-ground biomass is transient (especially for annuals) and contributes to the soil carbon pool as it decomposes. Below-ground biomass (roots) also directly contributes to soil organic carbon.
· Soil Organic Carbon Density (DSOCg​arden​): A well-maintained flower garden, especially one that receives regular organic inputs (like compost or mulch) and experiences minimal soil disturbance, can accumulate a significant amount of carbon in its soil. Estimates for soil organic carbon can vary widely based on soil type, climate, and management practices. For a general estimation, we will use an average of 18 kg C/m2 for the topsoil layer (e.g., 30 cm depth), reflecting the enhanced organic matter content often found in garden soils.
· Carbon Content Factor (CF): When converting organic matter to carbon, it's generally assumed that carbon constitutes approximately 50% of the dry organic matter.
· CO₂ Equivalent Conversion Factor (CO2​eF): To convert carbon (C) to carbon dioxide equivalent (CO2​e), we use the ratio of the molecular weight of CO2​ to C, which is approximately 3.67.
The Formula:
The total carbon stored per square meter (Ctotalp​erm2​​) in a flower garden is predominantly determined by the soil organic carbon content. The carbon in the living plant biomass (above and below ground) contributes to this soil pool over time.
Ctotalp​erm2​​=DSOCg​arden​
Substituting the estimated density:
Ctotalp​erm2​​=18 kg C/m2
This means a typical flower garden area is estimated to store approximately 18 kg of carbon (C) for every square meter it occupies.
Converting to Carbon Dioxide Equivalent (CO2​e)
To express this in terms of carbon dioxide equivalent, multiply the carbon amount by 3.67:
CO2​etotalp​erm2​​=Ctotalp​erm2​​×CO2​eFCO2​etotalp​erm2​​=18 kg C/m2×3.67CO2​etotalp​erm2​​≈66.06 kg CO2​e/m2
Therefore, a square meter of a flower garden is estimated to store about 66.06 kg of CO2​ equivalent.
Important Considerations:
· These figures are general estimations. The actual carbon stored in a flower garden can vary significantly based on:
· Plant Types: Gardens with more perennial shrubs and woody plants may store more carbon in biomass.
· Soil Health & Management: Practices like no-dig gardening, heavy mulching, and regular addition of compost can significantly increase soil organic carbon.
· Soil Type: Different soil types have varying capacities to store carbon.
· Climate: Temperature and rainfall influence decomposition rates and carbon accumulation.
· Garden Age: Older, established gardens generally have higher soil carbon levels.




Formula for Carbon Storage per Square Meter of Wet Places
This formula provides an estimate of the carbon stored per square meter (m2) of ground area in typical wet places, such as wetlands, marshes, or bogs. These ecosystems are renowned for their significant carbon storage, primarily in their waterlogged soils and peat.
Estimated Carbon Storage Values:
Wetland ecosystems are highly efficient carbon sinks due to anaerobic conditions that slow down decomposition, leading to the accumulation of organic matter (peat). The primary long-term carbon storage in these environments is within the soil (or peat layer) and, to a lesser extent, in the living plant biomass.
· Soil Organic Carbon Density (Peat/Sediment) (DSOCw​etland​): The amount of carbon stored in the soil or peat of wet places can be exceptionally high, often exceeding that of terrestrial ecosystems. This value varies greatly depending on the type of wetland (e.g., bog, marsh, swamp), its age, depth of organic deposits, and climate. For a general estimation across various wet places, we will use an average of 50 kg C/m2 for the topsoil/peat layer (e.g., 30-50 cm depth), acknowledging that some deep peatlands can store hundreds of kilograms per square meter.
· Carbon Content Factor (CF): When converting organic matter to carbon, it's generally assumed that carbon constitutes approximately 50% of the dry organic matter.
· CO₂ Equivalent Conversion Factor (CO2​eF): To convert carbon (C) to carbon dioxide equivalent (CO2​e), we use the ratio of the molecular weight of CO2​ to C, which is approximately 3.67.
The Formula:
The total carbon stored per square meter (Ctotalp​erm2​​) in a wet place is predominantly determined by the organic carbon content within its waterlogged soil or peat.
Ctotalp​erm2​​=DSOCw​etland​
Substituting the estimated density:
Ctotalp​erm2​​=50 kg C/m2
This means a typical wet place area is estimated to store approximately 50 kg of carbon (C) for every square meter it occupies.
Converting to Carbon Dioxide Equivalent (CO2​e)
To express this in terms of carbon dioxide equivalent, multiply the carbon amount by 3.67:
CO2​etotalp​erm2​​=Ctotalp​erm2​​×CO2​eFCO2​etotalp​erm2​​=50 kg C/m2×3.67CO2​etotalp​erm2​​≈183.5 kg CO2​e/m2
Therefore, a square meter of a wet place is estimated to store about 183.5 kg of CO2​ equivalent.
Important Considerations:
· These figures are general estimations. The actual carbon stored in a wet place can vary significantly based on:
· Wetland Type: Bogs (acidic, peat-forming wetlands) generally store more carbon than fens or marshes.
· Peat Depth: Deeper peat deposits naturally hold more carbon.
· Hydrology: The water regime (permanently saturated vs. seasonally wet) directly influences decomposition rates and carbon accumulation.
· Vegetation Type: While soil is dominant, woody vegetation in swamps can also contribute significantly to biomass carbon.
· Disturbance: Drainage, agriculture, or development can release large amounts of stored carbon from wetlands.

Formula for Carbon Storage per Square Meter of a Vegetable Patch
This formula provides an estimate of the carbon stored per square meter (m2) of ground area in a typical vegetable patch.
Estimated Carbon Storage Values:
In a vegetable garden, the primary long-term carbon storage resides in the soil as organic matter. While the plants themselves (vegetables) are biomass that contains carbon, much of this is harvested annually. However, roots and unharvested plant residues decompose and contribute to the soil organic carbon pool. Regular addition of compost and other organic amendments in a well-managed vegetable patch can significantly enhance soil carbon sequestration.
· Soil Organic Carbon Density (DSOCv​egpatch​): The amount of carbon stored in the soil of a vegetable patch is influenced by cultivation practices and the addition of organic materials. Good gardening practices, such as consistent composting and minimal tillage, promote higher soil organic carbon. For a general estimation, we will use an average of 13 kg C/m2 for the topsoil layer (e.g., 30 cm depth), reflecting the positive impact of organic amendments and the rapid turnover of vegetable biomass.
· Carbon Content Factor (CF): When converting organic matter to carbon, it's generally assumed that carbon constitutes approximately 50% of the dry organic matter.
· CO₂ Equivalent Conversion Factor (CO2​eF): To convert carbon (C) to carbon dioxide equivalent (CO2​e), we use the ratio of the molecular weight of CO2​ to C, which is approximately 3.67.
The Formula:
The total carbon stored per square meter (Ctotalp​erm2​​) in a vegetable patch is predominantly determined by the organic carbon content within its soil.
Ctotalp​erm2​​=DSOCv​egpatch​
Substituting the estimated density:
Ctotalp​erm2​​=13 kg C/m2
This means a typical vegetable patch area is estimated to store approximately 13 kg of carbon (C) for every square meter it occupies.
Converting to Carbon Dioxide Equivalent (CO2​e)
To express this in terms of carbon dioxide equivalent, multiply the carbon amount by 3.67:
CO2​etotalp​erm2​​=Ctotalp​erm2​​×CO2​eFCO2​etotalp​erm2​​=13 kg C/m2×3.67CO2​etotalp​erm2​​≈47.71 kg CO2​e/m2
Therefore, a square meter of a vegetable patch is estimated to store about 47.71 kg of CO2​ equivalent.
Important Considerations:
· These figures are general estimations. The actual carbon stored in a vegetable patch can vary significantly based on:
· Management Practices: No-dig methods, consistent composting, and cover cropping can significantly increase soil organic carbon compared to conventional tillage.
· Soil Type: Different soil types have varying capacities to store carbon.
· Climate: Temperature and rainfall influence decomposition rates and carbon accumulation.
· Inputs: The quantity and type of organic matter added (e.g., compost, manure, green manures) directly impact carbon levels.




