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Abstract

Global warming has intensified the corals bleaching in some areas. In this study, the effect of climatic parameters on the
health of branching corals in Chabahar Bay was investigated. For this purpose, climatic data of ECMWF center and
Chabahar meteorological station were used. Coral health data were obtained from the Coral watch site and also by diving
operations by the author. Statistical analyzes were performed using Pearson correlation, multiple regression, Mann-
Kendall trend and analysis of variance. To estimate the temperature and health level of the coral ecosystem in the coming
decades, the combined data of GCM models of CORDEX database were used under two scenarios of radiation induction
RCP8.5 and RCP4.5. The results showed that despite the significant increase in air temperature and a significant decrease
in coral health index in the past, the health status of branching corals at the end of 2019 is classified as "good". According
to forecasts, although there are differences in the level of branching coral health index between the observation period
and the coming decades, these differences are only statistically significant for the distant future and only under the
pessimistic scenario of RCP8.5. In other words, under the conditions of climate change from the perspective of both
scenarios, the health index of branching corals for the coming decades in the "good" classification with an average annual
color grade of about 4 out of 6 Score for the RCP8.5 scenario and 4.3 for the scenario RCP4.5 will be maintained.
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Extended abstract

Introduction

Recently, we have witnessed the phenomenon of bleaching in the coastal corals of coastal waters in some parts
of the world. One of the influential factors is climate change and global warming (Mileli, 2011; Spalding et
al., 2000; Abkenar et al., 2021). Almost all the research published by researchers on Iranian corals is related
to Persian Gulf corals and Oman Sea corals have not been considered as they should be. Some coral species
can withstand temperatures in the range of 36-40 degrees Celsius, such as the coral reefs south of the Persian
Gulf (Bahrain and Saudi Arabia) (Hubbard & Pocock, 1997). The optimum temperature for the development,
growth and survival of corals is about 22-28 degrees and in some sources 23-29 degrees Celsius (NOAA). If
the average water temperature is above 18 degrees Celsius, tropical corals can grow and reproduce. Very hot
water is also unsuitable for corals. At high temperatures the limit is different, but the high limiting temperature
is usually around 30 to 35 degrees Celsius (Castro & Huber, 2003). Numerous studies have been conducted on
the effect of temperature on coral bleaching and it has been reported that temperatures above normal can stop
photosynthesis in Symbiodinium and lead to coral bleaching (Jones et al., 1998). Some results suggest that
factors such as temperature, ambient humidity, light and human activities have the greatest impact on coastal
habitat (Claereboudt, 2006). The difference between the current research and previous research on corals is
that according to the studies done so far, no significant research has been done on the corals of Chabahar Bay
in relation to the effect of climatic parameters, especially air temperature in a long period and the correlation
between them. It is necessary to determine what the maximum, minimum and average temperature parameters
of the air have been in the past and to what extent they have been involved in the health of corals in the long
run. On the other hand, while being informed about the latest health status of corals in Chabahar Bay, it should
be determined whether global warming and water temperature fluctuations, like some parts of the world, have
a negative impact on coral health in this region or not. How will 2100 be?

Materials and Methods

The study area in this research is the coral site east of Chabahar Bay at a depth of 5 meters located north of
Shahid Kalantari wharf with geographical coordinates of 37 ° 60" east longitude and 19 ° 25' north latitude.
Considering that, the health of corals in this region was examined monthly by the marine environment
department of Sistan and Baluchestan province from 2010 to 2018 with the coral watch method, so in order
for the work method in this study to be uniform by the research team, during 2019, the health of branching
corals in the same way with two stages of diving operations per month (with an interval of at least two weeks)
and the use of four random circular transects with a radius of ten meters in each diving operation and recording
the health status of scattered coral colonies in The inside of these circular transects was examined by direct
observation. In the global standard Coral Watch method, the health of marine corals is measured by an indicator
of the concentration and density of single-celled algae coexisting with the coral colony (Hill and Wilkinson,
2004). In this method, the Coral Quality Index (CQI), which is abbreviated as CQI, indicates the amount of
changes in the concentration of color in the outer tissue of the coral at a specific site or transect of studies,
which is calculated as follows:

1) QI — log10[(iL1 + ELZ + )?L3)/n]

The density of zooxanthellae coexisting with coral colonies is obtained by matching the color table with coral
colonies. The range of code changes is set from 1 to 6. Data from ECMWEF center and Chabahar meteorological
station were used to analyze daily data on climate parameters. Obtaining information related to the health of
coral colonies was possible from the data recorded by the department of marine environment of Sistan and
Baluchestan province and the coral watch site, while performing diving operations by the author during a full
year (the last year of the statistical period) while providing the possibility of direct observations from coral
colonies completed this statistical range. In the course of performing statistical analyzes by various methods,
including; Pearson correlation, simple and multiple linear regression, Mann-Kendall trend method and analysis
of variance were used.

Results and Discussion
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Correlation of health c of Chabahar Bay corals with climatic parameters

Since living organisms such as aquatic coral species due to biological characteristics may respond to
environmental changes with a time delay step, so Pearson correlation is performed in addition to a simultaneous
state with a time delay of one month and to compare the two states in The table was presented. According to
the results of Pearson correlation, it was found that the health index of corals with a step of one month delay
with the maximum, minimum and average temperature parameters at the level of 0.01 has a direct negative
correlation, It means with increasing temperature and relative humidity, the health of branching corals
decreases. Estimation of coral health index based on climatic parameters: Since one of the main objectives of
this study is to predict the health conditions of corals in the Chabahar Bay area for the next decades is affected
by weather conditions. Therefore, in this part of the study, based on the relationship between climate elements
and coral health, regression equations Provide a way to provide an estimate of the coral health index by having
climatic data for the coming decades, using the capabilities of the proposed models. Therefore, the results of
implementing different regression models in the form of the following prediction equations for branching
corals are presented. The coefficients of the model were significant at the level of 0.05.

2) YBranching Coral scorezAir RH mln X (‘0012) + 4944
3) YBranching Coral score:Air RH mln X (‘0014) + Wlnd Speed X (0152) + 4695
4) YBranching Coral score— Air Temp mln X ('0035) + 5066

Investigation of coral health index conditions under future climate conditions and RCP4.5 and RCP8.5
scenarios:

After combining the minimum temperature data of GCM models and simulating temperature parameters for
the coming decades, in this part of the study, using regression equation, an attempt was made to evaluate the
health conditions of branching corals under climate change conditions for the coming decades. Figures (1 and
2) show the average of the branching coral health index for the selected decades (2030-2049) and (2080-2099)
compared to the base period under RCP4.5 and RCP8.5 scenarios.
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Figure (1 and 2): Mean Health Index of Branching Corals for the Next
Decades - RCP4.5 and RCP8.5 Scenarios
Conclusion

The results of correlation of coral health with climate parameters indicate a significant negative correlation at
the level of 0.01 between coral health (with a time delay step) and the parameters of average relative humidity,
maximum temperature, minimum temperature and average temperature of the region. According to the results
of this study, the increase in minimum temperature compared to the base period in the two periods 2049-2030
and 2099-2080 under the emission scenarios RCP4.5 and RCP8.5 is between 1.42 to 2.58 and 1.82 to 5.88
degrees Celsius Respectively. Although there are differences in the level of branching coral health index
between observation period and future decades, but the study of the significance of these differences through
analysis of variance showed that these differences are statistically significant only for the distant future and
only under the pessimistic scenario of RCP8.5. In other words, under the conditions of climate change from
the perspective of both scenarios, the health index of branching corals up to 2100 in the “good” classification
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with an average annual color grade of about 4 out of 6 points for the RCP8.5 scenario and 4.3 for the scenario
RCP4.5 will be maintained. Estimates of branching coral health status based on the average months of the
coming decades under both RCP4.5 and RCP8.5 scenarios show that in comparison from February to July
(before summer monsoon) the color scores of the branching coral health index in the coming decades will be
higher than the base period (2010) but in the colder months of the year such as August to January (post-
monsoon) the numerical value of the color index of the health index in the coming decades will be lower than
the base period, indicating the negative effects of increased summer monsoon stress.
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