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Abstract

This study was carried out in the Gowatr mangrove forests in Gulf of Oman, on September 2017 and May 2018
during high tide with the aim of quantifying production, biomass carbon stocks of Avicennia marina and
introduce of PNnET-CN model. The results were showed that the mean of aboveground biomass was 28.09 *
4.52 and 28.51 + 4.49 t/ha, moreover, the mean of aboveground carbon stock was 11.22 + 1.83 and 11.34 + 1.7
t/ha, and the mean of primary production was 219.251 and 238.171 gC/m2.mo in September 2017 and May
2018, respectively. The estimated of the production and biomass carbon stocks using PNET-CN model was
showed that the mean of production was 289.051 and 291.487 gC/m2.mo and the mean of aboveground
biomass carbon was 12.29 and 12.76 t/ha in September 2017 and May 2018, respectively. The PnET-CN model
could predict the effects of simultaneous changes in several environmental variables on the interactions among
several ecosystem processes and it could estimate the amount of tree carbon stock and primary production with
proper validation. PnET-CN model shown ecosystem models extended our understanding of the forest carbon
cycle spatially and temporally and generated additional information about carbon stocks and fluxes.
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1. INTRODUCTION

Mangrove forest ecosystem is known to possess various benefits including high carbon sequestration rates and
storage. Deforestation or disturbance of these ecosystems results in large emissions of CO2 to the atmosphere.
Therefore, it is suggested that mangrove forests are an important component in reducing the emissions of
greenhouse gases resulting from deforestation and climate change, and consequently require scrupulous
quantification of ecosystem carbon stocks to monitor temporal carbon sequestration and emissions. However,
little is known about the carbon stocks of these ecosystems.

2. MATERIALS AND METHODS

This study was carried out in the mangrove forests of Gowatr Bay, Gulf of Oman, with the aim of quantifying
carbon stocks of all components of this forest, including live and dead trees, soil, pneumatophores, herbaceous,
and litter in three stations. Overall, 27 plots, each of which has an area of 154 m2 were evaluated in September
2017 and May 2018. The estimation of carbon stock in this ecosystem was done using the PnET-CN model.

3. RESULTS

The mean of aboveground biomass was 28.09 + 4.52 and 28.51 + 4.49 t/ha in September 2017 and May 2018,
respectively. The mean of aboveground carbon stock was 11.22 + 1.83 and 11.34 + 1.7 t/ha in September 2017
and May 2018, respectively. The mean of primary production was 219.251 and 238.171 gC/m2.mo in
September 2017 and May 2018, respectively.

The result of the PNET-CN model showed that the mean aboveground carbon stock was 12.29 and 12.77t/ha in
September 2017 and May 2018, respectively. The mean primary production was 289.051 and 291.487
gC/m2.mo in September 2017 and May 2018, respectively.

4. DISCUSSION AND CONCLUSION

This reveals that Gowatr mangrove forest stores substantial amount of atmospheric carbon, and therefore needs
to be conserved and sustainably managed. Also, the development of models was conducted for all components
of tree instead of the direct measurement of tree biomass and carbon stock in the future, which are costly, time-
consuming, damaging, and sometimes unavailable.

The estimation of the biomass and carbon stocks was carried out using the PNnET-CN model to predict the
effects of simultaneous changes in several environmental variables on the interactions of several critical
ecosystem processes. Moreover, it could estimate the amount of tree carbon stock and primary production with
proper validation. PNET-CN model showed that ecosystem models extended our understanding of the forest
carbon cycle spatially and temporally and generated additional information about carbon stocks and fluxes.
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Fig. 1- Location of the sampling stations in the study site.
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Table. 1- Geographical coordinates of the sampling stations

Stations X Y Z
S1T1P1 347991.641881427 2786496.63596227 4
S1T1P2 348024.167462304 2786600.88751323 4
S1T1P3 348059.323073503 2786690.03263636 3
S1T2P1 348037.207845480 2786340.43210176 3
S1T2P2 348112.448294821 2786408.82050980 4
S1T2P3 348193.339491597 2786456.83824301 3
S1T3P1 348003.418872764 2786048.50127178 2
S1T3P2 348050.374195791 2786166.12974093 2
S1T3P3 348102.683955061 2786236.92888543 4
S2T1P1 348051.645903692 2785754.72864807 2
S2T1P2 348206.164794141 2785751.46047324 5
S2T1P3 348383.964741012 2785751.93388230 4
S2T2P1 348059.694287993 2785498.32954504 3
S2T2P2 348188.155538896 2785493.19931181 6
S2T2P3 348331.461600000 2785488.51974208 4
S2T3P1 348051.120065750 2785282.73224016 3
S2 T3 P2 348152.167304480 2785279.75495679 6
S2 T3 P3 348235.655795409 2785284.05174461 5
S3T1P1 347852.003123231 2784255.41992702 6
S3T1P2 347934.395480942 2784361.26639348 6
S3T1P3 348029.221498606 2784427.28163534 6
S3T2P1 348166.817898333 2784361.74169831 6
S3T2P2 348087.264 2784209.093 6
S3T2P3 348029.151016070 2784120.81984827 6
S3T3P1 348138.430168526 2784051.90452892 6
S3T3P2 348195.005888776 2784178.04134893 6
S3T3P3 348284.905425105 2784254.26731928 6
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