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Identifying the different habitats in wetlands is essential for their protection.
This research was carried out with the aim of classifying habitat areas of
Mabharlu wetland in Fars province using MedWet, Mediterranean Wetland
Habitat Classification System. Information on dominant vegetation cover,
soil, and hydrology of the wetland was prepared using field surveys. The data
on the water regime were obtained with quarterly satellite images from 2016-
2019 in remote sensing media using ArcGIS. Sampling was performed for
wetland plants and lake bed outcrops from 39 stations in May 2020. Plants
were identified and classified on the basis of being an annual or perennial
presence and submerged or floating. By stacking this information in ILWIS,
different habitat zones were separated. Each was then specified using habitat
international standard codes, and habitat maps were prepared. In total, 42
habitats were identified in the Maharlu wetland. The most prevalent habitats
were palustrine—emergent—persistent—seasonally flooded—Mixosaline— (P-
EPSX-) (14,797,300 m?), palustrine—emergent—persistent—temporarily
flooded— Mixosaline (P-EPSX-) (296,600 m?), lacustrine-littoral-emergent—
persistent—seasonally flooded—mixosaline— (LLEPSX) (2,079,900 m?), and
lacustrine—littoral-emergent—persistent—Semipermanently flooded—
mixosaline— (LLEPLX-) (493,000 m?). The results of this research in
recognizing habitats are useful for the protection of ecosystem sections,
especially plant communities.

© Authors, Published by Environment and Water Engineering journal. This is an open-access article
distributed under the CC BY (license http://creativecommons.org/licenses/by/4.0/).
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Introduction
MedWet (Mediterranean Wetland System) is a

hierarchical classification method for the
identification of wetland habitats. Wetland
habitats were classified and mapped by

interpretation of aerial photographs and field work
for soil mapping and plant species inventory. The
method was mostly used in European and North
African countries having Mediterranean climates.
MedWet method was tested for the first time in
Iran in Fars province to identify different habitats,
and prepare a habitat map with hydrology, soil
types, and vegetation. It was also used in the study
of Parishan, Shadgan and Zaribar wetland
ecosystems in Iran. Maharlu is a saltwater
ecosystem, 10 km southeast of Shiraz, and a
unique natural habitat. Despite the high value and
importance of Maharlu wetland in Fars province,
a habitat map has not been yet prepared for it. The
purpose of this research is to identify the habitats
in the Maharlu wetland using the MedWet
hierarchical method, and to prepare a habitat map
by combining hydrological, vegetation, soil, and
salinity information.

Material and Methods

Mabharlu lake is located in the southeast of Shiraz,
at the middle part of Maharlu watershed with the
geographical position N 26" 31’ 29°, E 26" 43’
52°. Its minimum and maximum altitude is 1461
and 1465 m asl., respectively. At the highest water
level its area is 175-250 km2, its mean depth is 55
cm with a maximum of 3 m, its length is 31 km,
its maximum width is 11 km, and the average
volume of the lake is estimated to be about 130
MCM. The maximum water intake was
determined with aerial photographs of the lake in
the high water period of 2005. Thirty-nine stations
were visited in November 2018 to identify hydric
soils using the soil color comparison method
(USDA 2018). Aquatic plant samples were taken
from 39 stations in November 2018 and May
2019. The percentage of wetland surface
vegetation coverage (being more or less than
30%) was measured at each station. It was
checked that they are annual or perennial, and
floating or submerged. The bed pro file was
identified as being rock, cobbles/gravel, sand,
mud, organic, or salt crust. Water salinity zones
were classified using previous data measurements
from Zamanpoore et al. (2019b). Ecological
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boundaries of the wetland were demarcated on
Google Earth. The change of the lake border in
different years was analyzed with the time series
of Landsat 5 and 8 images (USGS, 2020) in 2014-
2018 using ENVI software. The Medvet method
divides the wetland into system, subsystem, class,
and subclass categories. Each habitat is then
described by water regime, water salinity,
dominant species, and artificial structures. A code
(an alphabet letter) is used for each category and
feature. Information was integrated in the GIS and
ILWIS software, and by combining the data and
maps, a zoned map and a classification table of
wetland habitats were prepared.

Results

Two Lacustrine and Palustrine were recognized.
Both persistent and non-persistent macrophyte
groups were found in Palustrine subsystem. The
main part of Maharlo is of Lacustrine, and the
vegetation of the water bed or emergent plants can
be seen. The lacustrine subsystems of the lagoon
are littoral, from the shore line to a depth of about
2 m, and limnetic, more than 2 m. Two classes of
non-vegetated and emergent were identified in the
palustrine system. Most of the lake, except for
parts of the periphery is non-vegetated. In the
lacustrine-littoral subsystem, three classes of
water surface, non-vegetated, and emergent were
identified. For the lacustrine-limnetic subsystem,
only water surface was identified. In this class
only salt layers were seen on the bed, subclass salt
crust. The dominant plants are Halocnemum
strobilaceum, Salsola crassa, and Petrosimonia
glauca. Five categories of permanently, semi-
permanently, seasonally, and intermittently
flooded were identified as water regime modifiers.
The water salinity modifiers in the largest area of
the lake is hypersaline (> 40 mg/1), but in a narrow
strip in the west of the wetland is mixosaline (0.5-
0.30 mg/l). After combining all habitat
information, 42 different habitats were identified
across the lake (Fig. 1). The widest habitat of the
wetland with 110,330,000 m2 area is in the
middle. Its water regime is semi-permanent,
having water in most periods of growing seasons.
Its surface is non-vegetated and salt crust, and its
water salinity is hypersaline (LLOALY). The
largest area of the palustrine system with
14,749,300 m? is having emergent persistent
vegetation, seasonally flooded, and mixosaline
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Fig. 1 Map of classified habitats in Maharlu wetland

The findings of this research showed several
differences between the habitat composition of
Mabharlu and the other three studied wetlands. In
Maharlu, most of the soil surface is covered by
salt crust. The water regime of a large part of
Zaribar is in permanent drainage, very different
from Mabharlu. The bed type of Parishan wetland
is very different from Mabharlo, all of it covered
with loamy-clay fine-textured soil, while the main
area of Maharlu is salt crust, with mud bed only in
the palustrine parts. Vegetation in and around.

Conclusions

The water regime of Maharlu wetland is semi-
permanent in its largest area, seasonal or
intermittent in the west, and permanently flooded
only in the mid-west. Bed cover in the main part
of the wetland is salt crust. The largest habitat is
in the middle of the lake with a semi-permanent
water regime, in an area of 110,330,000 m2,
hypersaline water, and non-vegetated salt crust
bed. Plant communities are rich in a large part of
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palustrine habitats in the western entrance with
identifiers P-EPSX-, P-EPTX-, P-ENSX-, P-
ENTX-, the total area of which is 20,725,800 m2.
Scattered communities with LLE identifiers can
be seen in the northern and southern margins with
a total area of 10,252,100 m?.
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Table 1 international habitat codes for Maharlu wetland

System Subsystem Class Subclass Water Water L= Code Area (m?)
regime salinity g £
Palustrine - N.Veg Salt crust Seas.F1.  Mixosaline - P-SASX- 6274200
Palustrine - N.Veg Salt crust Temp.Fl. Mixosaline - P-SATX- 149300
Palustrine - N.Veg Mud Seas.Fl.  Mixosaline - P-SMSX- 28100
Palustrine - N.Veg Mud Temp.Fl.  Mixosaline - P-SMTX- 3529300
Palustrine - Emergent Persistent  Seas.Fl.  Mixosaline - P-EPSX- 14797300
Palustrine - Emergent Persistent  Temp.Fl. Mixosaline - P-EPTX- 296600
Palustrine - Emergent N.Pers. Seas.Fl.  Mixosaline - P-ENSX- 2173100
Palustrine - Emergent N.Pers. Temp.Fl.  Mixosaline - P-ENTX- 3458800
Lacustrine Litoral Emergent N.Pers. Seas.Fl.  Mixosaline - LLENSX- 523900
Lacustrine Litoral Emergent N.Pers. Seas.Fl.  HyperSaline - LLENSY- 1646600
Lacustrine Litoral Emergent N.Pers. SeP.Fl. Mixosaline - LLENLX- 42100
Lacustrine Litoral Emergent N.Pers. SeP.Fl. HyperSaline - LLENLY- 27100
Lacustrine Litoral Emergent N.Pers. Temp.Fl. Mixosaline - LLENTX- 8700
Lacustrine Litoral Emergent N.Pers. Int.F1. HyperSaline - LLENIY- 1373600
Lacustrine Litoral Emergent Persistent  Seas.Fl.  Mixosaline - LLEPSX- 2079900
Lacustrine Litoral Emergent Persistent  Seas.Fl.  HyperSaline - LLEPSY- 1111000
Lacustrine Litoral Emergent Persistent  Seas.Fl.  HyperSaline  Diked LLEPSYD 45700
Lacustrine Litoral Emergent Persistent  SeP.FL Mixosaline - LLEPLX- 493000
Lacustrine Litoral Emergent Persistent  Int.FL HyperSaline - LLEPIY- 2784400
Lacustrine Litoral Emergent Persistent  Int.FL HyperSaline  Diked LLEPIYD 116100
Lacustrine Litoral W.Surf. Salt crust Seas.F1.  Mixosaline - LLOASX- 493100
Lacustrine Litoral W.Surf. Salt crust Seas.Fl.  HyperSaline - LLOASY- 39286400
Lacustrine Litoral W.Surf. Salt crust Seas.Fl.  HyperSaline  Diked LLOASYD 1965900
Lacustrine Litoral W.Surf. Salt crust Per.FL HyperSaline - LLOAPY- 9303700
Lacustrine Litoral W.Surf. Salt crust Per.FL Mixosaline - LLOAPX- 119100
Lacustrine Litoral W.Surf.  Salt crust SeP.FL Mixosaline - LLOALX- 4002300
Lacustrine Litoral W.Surf. Salt crust SeP.Fl. Hypersaline - LLOALY- 110330000
Lacustrine Litoral W.Surf. Salt crust Int.F1. HyperSaline - LLOAIY- 43633800
Lacustrine Litoral W.Surf. Mud SeP.Fl. Mixosaline - LLOMLX- 3880900
Lacustrine Litoral W.Surf. Mud SeP.Fl. HyperSaline - LLOMLY- 1232800
Lacustrine Litoral W.Surf. Mud Per.Fl. HyperSaline - LLOMPY- 1008000
Lacustrine Litoral W.Surf. Mud Per.FL Mixosaline - LLOMPX- 488600
Lacustrine Litoral W.Surf. Mud Seas.Fl. Mixosaline - LLOMSX- 83200
Lacustrine Litoral N.Veg. Salt crust Seas.Fl.  Mixosaline - LLSASX- 3032000
Lacustrine Litoral N.Veg. Salt crust Seas.Fl. ~ HyperSaline - LLSASY- 3741800
Lacustrine Litoral N.Veg. Salt crust Seas.Fl.  HyperSaline  Diked LLSASYD 128400
Lacustrine Litoral N.Veg. Salt crust Temp.Fl. Mixosaline - LLSATX- 11100
Lacustrine Litoral N.Veg. Salt crust SeP.Fl. Mixosaline - LLSALX- 165200
Lacustrine Litoral N.Veg. Salt crust SeP.Fl. HyperSaline - LLSALY- 96900
Lacustrine Litoral N.Veg. Salt crust Int.F1. HyperSaline - LLSAIY- 12144200
Lacustrine Litoral N.Veg. Salt crust  Int.FL HyperSaline  Diked LLSAIYD 204200
Lacustrine Limnetic =~ W.Surf. Salt crust Per.FL HyperSaline - LMOAPY- 10989400

N.Veg: Non-vegetated; N.Pers.: Nonpersistent; W.Surf.: Water surface; Seas.Fl.: Seasonally flooded; Temp.Fl.:
Temporarily flooded; Int.F1.: Intermitently flooded; SeP.Fl.: Semi-permanently; Per.Fl.: Permanently flooded
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