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Fig. 1- Location of the main wetlands of Fars Province
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Table 1. The total population and the number of waterbird species in Iran and Fars Province in the periods of 52 years (1967-2018),
21 years (1967-1987) and 31 years (1988-2018)

1967-2018 1988-2018 1967-1987
Species Population Species Population Species Population
174 70.779.715 174 54.272.784 50 16.506.931 I‘}l’*“
ran
116 11.460.016 116 8.090.612 33 3.369.404 o
(66.67%) (16.19%) (66.67%) (14.91%) (66.00%) (20.48%) Fars
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Fig. 2- The trend of bird population changes based on RTRIM results, changes in total population and the number of observed
waterbirds in Iran and Fars Province: 2018-1988
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Fig. 3- The portion of waterbirds of Fars Province and other provinces of the total population of semi-wintering waterbirds of
Iranian birds: 1988-2018
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Fig. 4- Total population of waterbirds in Fars Province, including selected wetlands and other wetlands: 1988-2018
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Fig. 5- The portion of semi-wintering waterbirds in selected and other wetlands of Fars Province: 1988 - 2018
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Table 2. Results of the waterbird census in six main wetlands of Fars Province: 1988-2018
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Year oS e &sBakhtegan e b e Oy a2s> JS “f Parishan ‘“’3_’ 3 Species  Maharloo  Species Das_h e Species Dorodzan Species
Kamjan Species Species  Tashk  Species Bakhtegan Basin Species Species  Kaftar Arjan Dam

1988 - - - - - - 263492 20 49140 23 - - 11688 12 12982 14 10276 6
1989 - - - - - - 261231 15 38370 20 - - 23272 9 14752 14 1352 5
1990 - - - - - - 68700 14 27164 14 33240 5 25372 11 14594 9 7957 5
1991 - - - - - - 70211 30 24393 37 12951 6 21127 26 13771 33 7812 14
1992 - - - - - - 156874 36 25390 53 9138 5 23085 22 27453 30 8190 10
1993 964 11 178897 12 68472 30 248333 34 7112 38 32258 6 11858 18 31351 24 - -
1994 15755 31 134307 21 66289 31 216351 46 15494 37 38858 30 28929 21 52410 27 13711 15
1995 - - - - - - 760330 26 23643 54 16797 9 31442 23 22725 23 17985 12
1996 25416 30 580522 35 132867 28 738805 40 27458 47 15892 7 29680 17 43434 30 23948 13
1997 14400 27 562310 25 125404 24 699614 42 16664 44 135522 7 77080 24 55911 34 1938 12
1998 249 8 132452 24 96045 32 224539 40 9685 27 - - 32306 26 11376 17 490 3
1999 107 7 92613 30 208724 26 301444 42 5514 25 30108 24 31493 8 68259 30 11561 12
2000 3337 29 240547 40 126659 29 370543 46 12197 37 80835 31 60090 30 44880 35 6003 22
2001 - - 8006 8 27838 16 35844 21 9078 49 - - 41186 33 18979 21 5142 9
2002 - - - - - - 51941 21 6343 26 0 0 30114 24 17448 21 5572 20
2003 2443 22 28620 18 44664 22 75727 30 21713 36 26255 31 30060 38 33440 22 1811 22
2004 2612 32 69413 27 139027 28 209452 45 16849 52 37897 24 58144 33 38754 42 3768 19
2005 44839 35 119958 17 48996 24 213793 40 3883 37 6029 10 47343 40 19930 37 1387 22
2006 19 5 48161 24 12130 22 59310 28 6144 35 31302 19 34486 20 22712 32 489 16
2007 9296 27 88788 8 9052 11 106227 31 24800 39 3307 17 24132 29 6908 19 1563 24
2008 433 13 31667 10 10734 3 42794 18 19131 40 488 11 13622 14 3306 17 3099 16
2009 8 5 70 1 8390 18 8068 20 4120 20 2 2 16714 33 3064 17 3772 33
2010 27 4 0 0 12455 12 12468 13 157 9 0 0 24889 14 2343 7 1718 23
2011 166 4 94 1 10856 20 11116 22 5 2 0 0 8937 22 1007 6 3739 29
2012 1251 8 0 0 2645 10 3888 16 0 0 0 0 15678 18 2611 9 10625 24
2013 164 12 0 0 6052 11 6132 18 50 1 0 0 16917 17 8406 8 5565 21
2014 3436 14 35 1 8756 12 12106 18 2976 7 0 0 10474 16 5776 21
2015 395 12 0 0 2103 9 2388 17 0 0 0 0 9497 23 2950 7 4630 21
2016 747 12 5 1 1454 17 1978 22 40 1 0 0 8404 28 2856 8 4540 23
2017 0 0 0 0 3227 11 3177 11 0 0 0 0 5483 11 242 5 4251 25
2018 0 0 0 0 5161 11 5161 11 39 3 0 0 6805 18 1878 8 2032 19
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Table 3. The trend of waterbird populations during periods of 31-year (1988-2018) and 10-year (2009-2018) in the six main wetlands

of Fars Province
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Fig. 6- The trend of total population changes of waterbirds based on TRIM software for the six main wetlands: 1988-2018
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Fig. 6- The trend of total population changes of waterbirds based on TRIM software for the six main wetlands: 1988-2018
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Fig. 7- Changes in the total population and the observed waterbird species in six main wetlands of Fars Province: 1988-2018
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Fig. 7 (Cont.)- Changes in the total population and the observed waterbird species in six main wetlands of Fars Province: 1988-2018
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Introduction: Using waterbirds (waterfowl and waders) census data is common to calculate the size and trend of
population changes. Besides, it is important as an indicator of wetlands’ ecological changes in biodiversity
conservation. Fars Province’s wetlands are one of the most diverse aquatic habitats in Iran, which have been
severely damaged in recent years due to reduced water levels and habitat changes, and consequently, these
international wetlands are categorized in the list of Montero as a threatened wetland. In this study, trends of total
waterbirds population changes in Fars Province and their main wetlands, including Bakhtegan Basin (Kajjan,
Tashk, and Bakhtegan), Parishan, and Arjan Plain international wetlands, next to important wetlands of Kaftar,
Maharloo, and Droudzan Dam Lake have been investigated.

Material and methods: The results of the migratory waterbirds’ census in Fars Province were obtained from the
Department of Environment for about thirty years (1988-2018). Although the population census has been
conducted in Fars Province since 1967, the census was confined to swans, geese, ducks, and coots during the years
1967 to 1987, and other waterbirds have been added to the bird census since 1988. Data was analyzed in a long-
term period (31-years, 1988-2018) and a short-term period (10-year, 2009-2018) by RTRIM statistical package.
This package was extracted from Trends and Indices for Monitoring Data (TRIM) in R software.

Results and discussion: About 15% of the mean waterbird populations and 67% of Iran's waterbirds (116 out of
174 species of Iran) have been related to Fars Province in the past 31 years. The results have shown a sharp decline
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in the total population of migratory waterbirds in Fars Province with a -10.9% slope (0.891 + 0.0004) per year and
also a sharp decline in population with a -11% slope for a 10-year period (0.890+0.0001). Only the Maharloo
wetlands in the long-term and the Drudzen Dam Lake in the short-term had a stable population trend, while in
other wetlands the trend of population decrease was moderate to steep. The highest long-term population decline
was observed in Parishan wetlands and Arjan plain with -13.9% and -10.1%, respectively. In the short-term, the
Parishan wetland had the highest population decline of -10% (0.861 +0.0001) per year. The highest number of
species was observed in the 90s and also in 2004-2009. After this period, the species richness of these wetlands
decreased. According to the results, the proportion of Bakhtegan and Parishan’s waterbird population varied from
10% to 88% of the total Fars Province population. Also, the lowest proportion of the waterbird’s population in
these two wetlands was recorded in the last ten years. It seems that the drying up of aquatic zones and land-use
change were among the most important factors affecting the reduction of population and species richness of
waterbirds. These wetlands do not have the five international criteria of Ramsar wetlands based on the status of
the waterbird population. Therefore, their effective restoration and protection in environmental protection
programs need to be prioritized.

Conclusion: In recent years, habitat changes due to aquatic changes and anthropogenic factors have reduced the
quality of wetland habitats in Fars Province and drastic changes in waterbird populations. Providing the
environmental sustainability needed for ecological sustainability, establishing an integrated ecosystem
management system, implementing comprehensive wetland management programs, and population monitoring
are the most important restoration strategies for the studied wetlands. The results of this study can be used in the
management of wetland ecosystems, preparation and implementation of the restoration plan, and also a calculation
of damages to wetlands in Fars Province.

Keywords: Census, Population monitoring, Fars wetlands, RTRIM statistical package, Water regime change,
Population restoration
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