
Practice Abstract #13

Smart urban planning can enhance carbon storage 
and mitigate flood effect
Authors: Igor Bogunović, Aleksandra Perčin, Marija Galić, Ivan Dugan1

Objective
Different land uses in Zagreb peri-urban areas 

affect soil quality and ecosystem services. Agri-

cultural practices in Zagreb historically included 

heavy pesticide use, narrow crop rotation and ab-

sent of organic fertilizers, leading to soil structural 

deterioration manifested in unsustainable soil 

compaction, and erosion, especially in silty soils 

like Stagnosols. This case study aimed to explore 

sustainable land use practices that can resto-

re soil health and increase resilience to climate 

extremes. Soil properties in cropland, grassland, 

abandoned agricultural, orchard, and forest areas 

were analyzed to understand their impact on soil 

functionality and ecosystem services, particularly 

for flood control and carbon storage.

Result
Findings reveal significant differences among 

land uses. Soil sampling showed that forests 

and grasslands have the best soil structure, 

with high porosity, water retention, and organic 

carbon stocks. Orchards with mulch and no-tilla-

ge performed moderately well, while intensive 

managed croplands had more compacted soils, 

lower water retention, and reduced organic 

carbon. Forest and grassland areas exhibited 

higher infiltration rates and stable aggregate 

structure, while croplands suffered from com-

paction and reduced soil functionality. This de-

gradation impacts essential ecosystem services 

in peri-urban regions.

Monetary valuation of soil ecosystem services and creation of initiatives to invest in soil health: setting 
a framework for the inclusion of soil health in business and in the policy making process.
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Recommendations 
To enhance soil quality in croplands, farmers should consider low-impact practices like mulching, 

permanent vegetation, and conservation tillage. Preserving forested and grassland areas will support 

flood mitigation and carbon sequestration. Traditional orchard management practices also offer a 

model for sustainable land use, enhancing soil health and mitigating flood risks. Regular soil mo-

nitoring and adaptive management are critical for sustainable land use. These efforts will promote 

ecosystem resilience, improve soil structure, and provide long-term benefits for both agriculture and 

the environment.




