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Investigating Long-Term Trends of Sea Level
Anomalies in the Persian Gulf and the
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Data

M. Sharifland S. Attarchi®”

Abstract

The trend of the sea level changes is seriously challenging the
coastal cities around the globe. Changes are various in different
geographical conditions. The semi-enclosed sea of the Persian
Gulf experiences the anaomalies with a higher rate in
camparison to the world average. Therefore, it is quite
imporatant to investigate the degree of influence and
correlation of governing parameters including, sea surface
temperature (SST), air temperature at 2 meters above the
surface, sea surface salinity (SSS), and horizontal wind speed
in both east and north directions using a set of remote sensing
data, hybrid (HYCOM), and reanalysis product data (ERA5)
from 1993 to 2020 in the Persian Gulf. The long-term annual
trend in the Persian Gulf shows the following changes; 3.9
mm/yr in the sea level, 0.02 °C/yr in SST, 0.024 °Clyr in air
temperature at 2 m above the surface, -0.03 psu/yr in SSS, and
-0.01 ms-1/yr and 0.01 ms-1/yr in horizontal speed of air
moving respectively towards the East direction and the north
direction. Also, according to the results of the monthly and
annual correlation between these parameters with the sea level
changes only correlation with SST  with R2=0.6 (p-
value=0.04) and with SSS R?=-0.4 (p-value=0.03) were
significant. The comparison of the results in monthly and
annual scales shows that the sea level changes in the Persian
Gulf do not show the same patterns. Rather, these changes are
affected by different parameters in different time of the year.
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Table 1- Detailed of the data used in the research
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Data Variable Description Units Time span Reference
AVHRR SST Sea surface temperature k 1993-2020 https://podaac.jpl.nasa.gov/dataset
HYCOM SS5% Sea surface salinity-0 psu 1993-2020 HYCOM.org
ERA5 2m temperature Air temperature at 2 m k 1993-2020 https://cds.climate.copernicus.eu
(air 2m) above the earth surface
ERA5 10m u-component  The horizontal speed of air ms*t 1993-2020 https://cds.climate.copernicus.eu
of wind moving towards East, at a
height of ten meters above
the earth surface
ERA5 10m v-component  The horizontal speed of air ms?t 1993-2020 https://cds.climate.copernicus.eu
of wind moving towards North, at a
height of ten meters above
the earth surface
TOPEX/Poseid Altimetry data mm 1993-2020 www.star.nesdis.noaa.gov
on, Jason-1,2
&3
Sea Level SLA MSLA v2.0 m 1993-2015 https://catalogue.ceda.ac.uk
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Fig. 7- Annual trend of 10m v_component and 10m u_component of wind for the Persian Gulf
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Table 2- The Pearson’s correlation coefficient for the relationship between SST (°Clyr), air 2m (°Clyr), 10m
u-wind (ms*/yr), 10m v-wind (ms™/yr), and salinity-0 (psu/yr) and the parameters of SLA and altimetry data
(Correlation coefficient at the confidence level of 95%)
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Fig. 12- Seasonal cycle of a) monthly 10m u-component of wind and, b) 10m v-component of wind for the
Persian Gulf in 1993 and 2015 and the mean for 1993-2015
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Table 3- Significance of correlation between SST, air 2m, 10m v-wind, 10m u-wind, and salinity-0 with SLA
on the monthly basis (Correlation coefficient at the confidence level of 95%).
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SLA SST Salinity-0 Air2m 10mv-wind 10m u-wind
SLA Pearson Corr. 1
p-value -
Pearson Corr. 0.6 1
SST p-value 0.04 -
Salinity-0 Pearson Corr. 0.4 -04 1
p-value 0.2 0.2 -
Air 2m Pearson Corr. 0.1 09 -0.8 1
p-value 0.7 0.000 0.001 -
10m v-wind Pearson Corr.  -0.2 0.3 -0.4 0.4 1
p-value 05 0.4 0.3 0.2 -
10m u-wind Pearson Corr.  -0.3 0.01 -0.5 0.2 -0.6 1
p-value 0.4 0.9 0.1 0.5 0.04
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1- Global Mean Sea Level (GMSL)

2- Ocean Heat Content (OHC)

3- EI Nino-Southern Oscillation (ENSO)

4- Earth Observations (EO)

5- Reanalysis

6- U-Component of Wind

7- V-Component of Wind

8- Hybrid Coordinate Ocean Model (HYCOM)

9- Sea Surface Temperature (SST)

10- National Oceanographic Data Committee (NODC)
11- National Oceanic and Atmospheric Administration
(NOAA)

12- Sea Level Rise

13- Sea Level Anomalies

14- Copernicus Climate Change Service

15- National Centre of Space Research (CNES)

16- European Organisation for the Exploitation of
Meteorological Satellites (EUMETSAT)
17- Google Earth Engine

18- Sea level anomalies (SLA)

19- Sea Surface Temperature (SST)

20- Iranian Coastal Current

21- Advanced Very-High-Resolution
(AVHRR)

22- Sea Surface Salinity (SSS)

Radiometer
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