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ecosystem service as a climate change adaptation strategy.

Method: In this study, the InVEST Blue Carbon model was employed to
simulate carbon storage and sequestration services within the coastal
mangrove forests of Khorkhoran. Input data comprised land use/ land cover
maps, carbon pool inventories, biomass carbon, soil carbon, and disturbance
rates. The social cost of carbon method was also used to value this
ecosystem service.

Results: Between 2000-2020, each hectare of mangrove forests in the study
area sequestered an average of 10,510,000 tons of CO,. Total carbon
sequestration from 2000-2050 was estimated at 23,122,400.79 Mt, equating
to an average release of 954,000 tons of CO, per hectare over this period
mangrove forests in the study area. The annual economic value of blue
carbon sequestration also, across the Khorkhoran International Wetland sub-
basins was valued at 176,241,001,299,200 Rials (approx. USD 4.2
million*).

Conclusions: Decision-makers can leverage the results of this research to
support protective measures that preserve mangroves while enhancing co-
benefits like water quality and ecosystem health.
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Extended Abstract

Introduction

Coastal ecosystems—mangrove forests, seagrass beds, and salt marshes—have gained significant
recognition for their pivotal role in climate change mitigation through carbon sequestration functions,
commonly termed "blue carbon." Blue carbon refers to carbon captured and stored within these coastal
ecosystems, offering high potential as nature-based solutions for climate change adaptation. The
Khorkhoran International Mangrove Wetland habitats are among Iran’s most vital coastal ecosystems,
supporting biodiversity, ecological resilience, and blue economic development. However, degradation
from unsustainable development and anthropogenic activities threatens their ecosystem service
delivery. A lack of robust economic valuation of their multifunctional services has led to their
exclusion from planning processes. This study quantifies and values the blue carbon ecosystem service
within Khorkhoran to inform regional and national policy frameworks.

Materials and Methods

The InVEST Blue Carbon model simulated carbon storage and sequestration dynamics within
Khorkhoran’s coastal mangroves. This model estimates the quantity and marginal value of carbon
storage/sequestration by comparing changes in carbon stocks and sequestration rates between current
and future scenarios, incorporating social cost (or market) valuations. Inputs included land use/cover
maps, carbon pool data (biomass, soil carbon), and disturbance parameters. Economic valuation
employed the social cost of carbon methodology.

Results

Estimated carbon storage was 124,602,691 megatons (Mt) in 2000 and 83,418,000 Mt in 2020.
Projected storage for 2050, accounting for ongoing sequestration, reached 140,106,759 Mt. Between
2000-2020, each hectare of mangroves sequestered an average of 10,510,000 tons of CO,. Total
carbon sequestration from 2000-2050 was estimated at 23,122,400.79 Mt, equating to an average
release of 954,000 tons of CO, per hectare over this period. The annual economic value of blue carbon
sequestration across the Khorkhoran sub-basins was valued at 176,241,001,299,200 Rials (approx.
USD 4.2 million*).

Discussion

This study pioneers the modeling of potential changes in blue carbon storage/sequestration within
Khorkhoran. Total carbon emissions across the study area from 2000-2020 were 1,963,954.09 Mt,
underscoring the urgency of conservation. The carbon sequestration-to-emission ratio was
approximately 11:1, highlighting the mangroves’ exceptional efficacy in preventing carbon release.
Results indicate that maintaining current mangrove distribution will enhance blue carbon storage and
sequestration over time. Observed variations in carbon stocks and sequestration rates can be attributed
to physical processes (sediment transport, deposition) and environmental conditions (biogeochemical
factors, climate) influencing carbon dynamics and species distribution.

Conclusions

Despite conservation efforts, enhanced management and protection of these critical resources—
particularly in developing nations like Iran—are imperative. Essential steps include robust economic
valuation of ecosystem services to inform decision-making for complex socio-ecological systems.
Quantifying mangrove-derived services enables policymakers and local communities to recognize
their environmental and societal value, facilitating informed land-use and conservation decisions.
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