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Impacts of climate change in the GCC States

 Climate change represents one of the greatest
threats that faced our globe ( economies,
environmental systems and human-being ).

 Climate change impacts on non-oil sectors

- Arab region among the most vulnerable to the
potential impacts of climate change.



Impacts of climate change in the GCC States

- It has a fragile desert environment as described
by the findings of the 2009 report of the Arab
Forum for Environment and Development.

- Non-oil economic sectors such as agriculture,
fisheries, infrastructure and tourism, are
vulnerable to climate change impacts.

(Mostafa et al., 2009)



Impacts of climate change in the GCC States

-Resent climate change observations over the
Arabian Peninsula showing significant mean
annual warming trends of 1.03 °C per decade in
Oman, 0.81 °C per decade in the UAE, 0.65 °C per
decade in Qatar, and 0.57 °C in Kuwait per decade
for the period 1980-2008.

(AlSarmi and Washington, 2011)



Impacts of climate change in the GCC States

 Potential climate change impacts on the GCC 
oil-based economy

- Oil economic sector is potentially affected by the
measures taken in response to the adverse
physical effects of climate change, which mainly
put constraints on fossil fuels .

(European commission)



Impacts of climate change in the GCC States

 Implementing mitigation actions to reduce 
GHG emissions creates two major challenges :

- First, reduction the demand for fossil fuel
exports leading to lower prices and diminished
GDP growth . Oil and gas exports have continued
to account for more than 40 % of total exports.

(World bank)



Impacts of climate change in the GCC States

-Second, climate change mitigation measures,
especially constraints on the use of fossil fuel
energy (e.g fossil fuel taxes ),could increase
production costs and hence prices of exportable
goods and services. This would have a major
effect , since these countries remain highly
dependent on good imports.

(World bank)



Climate resilient cities

 Cities are considered as the major contributor

of carbon emission.Maintaining urban vegetation
as a land use plan is critical for building climate
resilient cities for future.

 Vegetation can directly offset GHGs emission
by sequestering carbon dioxide through
photosynthesis process and biomass storage.



Coastal ecosystems

Mangrove ecosystems are natural ecosystems
that grow usually above mean sea level in the
intertidal zones of marine coastal environments
or estuarine margins.



Coastal ecosystems

 Coastal ecosystem have tremendous value for 
coastal cities such as :

Coastal ecosystems especially mangroves are 
- important carbon sinks,
- supplementation of foods for organisms,
- providing safe breeding place etc…



Mangroves in the Sultanate of Oman

 The Sultanate of Oman 
has coastline that extends 
to about 3165 km

 Mangrove forests are 
located in 33 sites along 
the coast of Oman  (11 
km2).

Avicennia marina (grey mangroves)



Estimation of carbon sequestration

 Estimation of forest carbon stocks are
dependent on forest biomass.
 Biomass can be divided to: aboveground
biomass (AGB) and belowground biomass (BGB).
 The measurement of AGB and BGB is
important for carbon storage and evaluating the
forest response to climate change.



Materials and methods
(Study area)



Materials and methods
(Vegetation sampling)

 Stratified random sampling approach was used
in designing the sampling methods.

 sample plots covered three zones seaward –
middle – landward.

 5plots/ per each zone were chosen .



Materials and methods
(Tree attributes)

 Diameter at breast height (DBH), which is the
trunk diameter of a tree .
This diameter was measured at 1.3 m above the
ground using a diameter tape.



Tools of calculations

Avicennia marina
size class

Estimate Equation
B is Biomass (kg) and D is 

Diameter (cm)    

DBH>4cm Aboveground 
biomass

B=0.1776 x D2.299

DBH>4cm Belowground
biomass

B=1.28 x D1.17

DBH<4cm Aboveground 
biomass

B=200.4 x D2.1 x 0.001

DBH<4cm Belowground
biomass

B=0.92307 x aboveground 
biomass



Results and Discussion
( Tree attributes)

 Number of stem measurements per each zone 
and frequency (DBH) measurements (next 
figures).



Results and Discussion
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Results and Discussion
(Carbon estimation)

 Estimated aboveground carbon (AGC) and 

belowground carbon (BGC)



Results and Discussion

Zone DBH (cm)

Mean ± SE

AGC BGC

Average landward 8.9 ± 0.24 13.3 5.5

Average middle 5.3 ± 0.14 4.6 3.1

Average seaward 4.6 ± 0.13 3.1 2.2

Overall average 6.2 ± 0.17 7.0 3.6



Results and Discussion

 The mean carbon stock estimated by
extrapolation revealed a substantial sink capacity
of 8692 t of C (0.0087 Mt ), which is equivalent
to 0.032 Mt of CO2 .



Conclusion

 Urban forest plays a major role in mitigating
the impacts of climate change by sequestering
carbon dioxide in city area.

 Findings from this study can be used to
assess the potential role of urban forest in
sinking carbon dioxide.



Conclusion

 The three zones showed considerable
differences in terms of productivity to sequester
carbon dioxide in their aboveground and
belowground biomass.
 A high carbon storage and carbon
sequestration potential of mangroves in Al-Qurm
nature reserve despite their relatively small area.
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