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_ Spatial Prioritization of Protected Areas

Extended Abstract

Introduction

rotected areas (PAs) play an important role in preserving biodiversity and maintaining
plant and animal species (Kolahi. et a/, 2013: 514-530). Prioritizing protected areas with
systematic methods is the use of artificial intelligence, a method that applies algorithms
based on an objective function to identify the best areas for protection (Mehri. et al, 2014:
462-470). Animal species, including mammals, migrate from favorable to unfavorable
habitats. These migrations cause the multiplication and reproduction of species and their
genetic strengthening, which is also important from the point of view of conservation
biology. Unfortunately, today, due to obstacles such as the construction of dams,
highways, roads in urban and rural areas, and the decrease in population due to migrations
are not seen (Karami et al., 2015). Therefore, spatial prioritization and selection of suitable
areas to protect plant and animal species can be a solution to save valuable native species
and protect them without direct human intervention.

Methodology

The area of study is Mazandaran province which is located in the north of Iran and covers
an area of about 23770.3 square kilometers or 1.5% of the total area of the country. This
province is located at latitude 35 °46 to 58 ° North and longitude 21 °50 to 54 °East. In this
research, in order to prioritize the protected areas, there is a need of selection criteria for
the same. The criteria needed to prioritize the protected areas of the province are the
mammal species (Capra aegagrus, Panthera pardus, Felis chaus, lynxes, Cervus elaphus,
Ursus arctos). The maximum entropy method was used to prepare the aforementioned
criteria.

Then, in order to prioritize the areas under protection, by calibrating the model,
30% target was selected for the first, second and third scenarios, with the number
of algorithm repetitions and model executions 10000000 and 100, respectively;
Also, for the fourth scenario, the protection targets of 40%, 50% and 60% was
determined..

Results and discussion

AUC was used to verify the results of the species habitat desirability model. The value of
AUC (area under the ROC curve) indicates its optimal performance in predicting the
distribution of the targeted species in the study area. The average AUC in 10 runs was
calculated as 0.97, 0.94, 0.92, 0.92, 0.84 and 0.96 for all species i.e. Capra aegagrus,
Cervus elaphus, Lynx lynx, Felis chaus, Panthera pardus and Ursus arctos, respectively.
That showed the very good performance of the model.

The results of the first scenario showed that among the 6 studied species, the protected
areas were unable to protect 30% of the 3 species of Panthera pardus, Felis chaus, and
Lynx lynx, and only succeeded in achieving the protection target of the other 3 species.
Examining the results of the second scenario showed that for 30% protection targets, in
the best case, 5483532 hectares, which is equivalent to 20.76% of Mazandaran province,
could be protected. The area of existing protected areas is equal to 5,365,401 hectares,
equivalent to 20.31% of the province. Based on this, it is necessary to add about 118,131
hectares to the level of the current areas.The results of the third scenario with 11 different
BLM values showed that 7.97 to 23.89 percent of the province should be protected. That's
mean; each of the protection networks of different BLMs overlaps with the existing
protected areas, from 14.64% to 53.43%. After reviewing the results, it was determined
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that in the best case, to realize the protection network with BLM equivalent to 40, 2107.1
square kilometers, that is, 8.86% of the province's surface, should be protected for 6
mammal species. In fact, the new protected areas with BLM equal to 40, overlap with the
existing protected areas by 25.27%. The low overlap percentage of the new protected areas
compared to the existing ones show that the latter areas are not optimal in estimating the
conservation targets.

Also, according to the results of the fourth scenario, In the target of 40%, 50% and 60%
with BLM 40, it has provided a suitable answer, which are 2926.8, 3916.5, 5388 km? (is
equivalent to 12. 31%, 16.47% and 23.29%) of the province are respectively protected.
Each of the new protected areas with conservation targets of 40%, 50% and 60% overlaps
with the existing ones by 36.66%, 43.93% and 46%, respectively.

By examining the above four different scenarios, in order to protect 6 said species, the
results showed that the existing preserved areas (Shesh Rodbar Protected Area, Asas
Protected Area, Hezar Jarib Protected Area, Dodange Wildlife Sanctuary, Paband National
Park and Kyasar National Park), do not work accurately in terms of achieving the
conservation target. The existing protected areas also showed an overlap of less than 50%
with the new protected areas. As the present results show, it is possible to identify existing
protected gaps and introduce preserved areas to fill these gaps.

Further, with the effect of the BLM parameter and different protection targets on the area
and perimeter of the region, it showed that, with the increase of the BLM parameter in
each protection target, the area will be more and the perimeter will be less. Also, with the
increase of parameters (BLM and Target), the perimeter and area of new protected areas
will increase.

Conclusion

The results of this research showed that the Simulated Annealing Algorithm provides good
and acceptable results in identifying and selecting the protected areas. In other words,
increasing the efficiency of the protected areas is directly dependent on the amount of
species present there. In this research, the maximum entropy method was used to prepare
the conservation criteria due to small amount of species. It is suggested, therefore, to
evaluate the efficiency of other algorithms by preparing richer data and considering more
diverse species. It is suggested that other species, including birds, reptiles and plants, be
used as protection criteria for selecting and prioritizing of the protected areas.
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Figure 16. The map of the new protected areas in the fourth scenario with BLM=40 with a 50% protection goal (a- cumulative
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Figure 17. The map of the new protected areas in the fourth scenario with BLM=40 with a 60% protection goal (a- cumulative
solution map and b- optimal solution map)
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