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Introduction

Khuzestan plain is part of Mesopotamia. This plain was long ago irrigated and drained due to
floods (Rangzan and Jafari, 2017). Then, plants started to grow everywhere in this area. With the
construction of dams in the past decades, the flooding was hindered; however, since soils were
saline, civil plant could not grow anymore (Anonymous, 2011). Therefore, these lands became bare
and dust storms started to happen in the plain. In this research, we studied soil salinity and its sources
or agents in these area (Ayers and Westcot, 1976). We specially focused on evaluation of dam
contractions and effects of the Karoon Rivers’ hydrology regime change on the ecology of certain
areas of Khuzestan plain.

Methodology

We focused on studies done by Rangzan and Jafari on the Karoon River (at Mollasani station)
over a forty-year period in order to investigate its discharge and salinity changes (Anonymous, 2011).
Dam construction data in the same period were collected. Also, soil salinity and alkalinity were
recorded during summer for 6800 hectares in the south of Ahvaz and north of Shadegan Wetland,
over a period of 25 years, in 1991 and 2011. Soil EC was also determined in extracted paste in 2017.
Sodium absorption ratio (SAR) was calculated from Na, Ca, and Mg concentrations determined in
these extracted pastes. Soil salinity and alkalinity (SAR) maps were drawn by Arc GIS Ver. 10.3. For
this manure, ECe and SAR were partitioned in 10 levels from 0-90 and polygons were shown in
these ranges for all provided maps.

Results and Discussions

The Karoon River’s discharge data show that maximum charge was 892 m%/s in June 1991, which
decreased to 685 m®s and 359 m®/s in June 2011 and June 2017, respectively. The water salinity of
the river increased from 590 pS/cm in 1969 to 745 pS/cm in 1989, and finally to 1643 pS/cm in
2017. This trend can be related to the constructed dams such as Karoon 3 (it was charged in 2005)
and upper Godvand in 2012. Also, mean annual precipitation decreased over the same time periods.
For instance, mean annual precipitation decreased from 506 mm/year in 1986-1989 to 271.4 mm/year
in 2008-2012. These two agents (dam construction and climate changes) decreased the Karoon
River’s discharge and increased its EC. The soil salinity is shown in figures (1) a. and b. in 1991 and
2017.
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Fig. 1- A. Soil salinity of study area in 1991
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Fig. 1- B. Soil salinity of study area in 2011
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Fig. 1- C. Soil salinity of study area in 2017

These figures show that the area with salinity of more than 30 dS/m increased from 5248 hectares
in 1991 to 6197 hectares in 2011, and to 6754 hectares in 2017. The same trend was observed for
SAR. The soil with SAR of less that 30 was 621 hectares in 1991, 845 hectares in 2011, but declined
to zero hectares in 2017. This trend showed that soil structures were damaged due to high Na
exchangeable and soil structure were destroyed due to high Na. Therefore, the soil became bare due
to high salinity and SAR. When the soil structure was destroyed with high Na exchange, fine
particles were released from aggregates and were moved by wind erosion from soil surface. These
phenomena were heightened by sand creep. The sand particles rubbed soil surface and fine particles
erosion spread to distant regions. The local vegetation cover will be buried by this huge deposits and
soil will be bladed in more areas. Nebka, which is never seen in the plain, has started to form due to
this deposition (Figure 2).

Conclusion

The results show that hydrological regime changes due to dam construction and climate changes
decreased the discharge and water quality of the Karoon River. The river’s salinity increased twice
during a period of 25 years. Another important factor was the construction of dams to barricade
floods in these areas. As a result, soil salinity and SAR increased under all of these factors in the
studied region. The native vegetation cover was removed in soil surface and soil surfaces became
bladed. Also, soil structure was damaged by high exchangeable Na and released fine particle from
soil surface. The wind erosion intensified this phenomenon with rubbed soil surface due to sand
particle creep. Under this situation, soil was moved and bladed the neighborhood vegetation. Then,
Nebkas were formed and all vegetation was destroyed and the bare surface spread over the plain.
These bare soils were exposed to wind erosion and huge dust storms arose, which caused major
problems for Ahwaz in the last decade. Happening more than ten times a year, dust storms endanger
human health and impose severe economic costs. In this manner, hydrological regime changes due to
dam construction and climate change destroyed a satiable ecosystem and made life difficult for
human beings. Therefore, we can emphasize that these phenomena are happening everywhere in
Mesopotamia, including Syria, Iraq, Jordan and Kuwait. They brought about tough conditions for
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human beings and produced economic risks in this region in the last decade. This can be related to
dam construction in recent years, especially those triggered by Turkish government. The Turkish
government constructed two enormous dams (Ataturk and lllso) with capacity of more than 90
Billiard cubic meters, and decreased Euphrates and Tigris very much.

Fig. 2- Soil nit of tudy area with 32< dS/m, and B. vegetation cove were buried by wind dust
with high salt concentration (Nebka hills)
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Table 1- Data of the dust haze in the Ahvaz city during the 2005-2014 years

Year Number of occurrences Maximum concentration Maximum time of occurrence
( Day) ( Micrograms/ cubic meter ) (hour)
1383(2005) 9 36
1384(2006) 12 48
1385(2007) 19 48
1386(2008) 31 72
1387(2009) 55 84
1388(2010) 66 144
1389(2011) 36 >10000 48
1390(2012) 13 >10000 48
1391(2013 63 24
1392(2014) 29 13
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Fig. 3- A. Soil salinity of study area in 1991
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Fig. 3- B. Soil salinity of study area in 2011
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Fig. 3- C. Soil salinity of study area in 2016
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Tab. 2- EC of study area in 1991, 2011, and 2016

1991 2011 2016
Area (ha)  Percent Area (ha) Percent  Area (ha) Percent
Salinity(dS/m) of total of total of total
0-10 3344 49 226.8 3.3 0.0 0.00
10-20 229.6 3.4 224.2 3.3 45.8 0.67
20-30 988.6 14,5 151.6 2.2 0.0 0.00
30-40 1162.2 17.1 718.1 6.10 271.8 4.0
40-50 914.1 13.4 395.9 5.8 221.8 3.26
50-60 1447.3 21.3 1254.3 18.4 0.0 0.00
60-70 1077.4 15.8 558.7 8.2 1554.1 22.86
70-80 480.7 7.1 254.6 3.7 651.6 58.9
80-90 53.8 0.8 223.0 3.3 818.1 12.03
90 > 112.0 1.6 2792.6 41.1 3236.4 47.60
Area with salinity of 1552 22.8 602 8.9 46 0.67
less than 30 dS/ m
Area with salinity 5248 77.2 6197 91.1 6754 99.3

exceeding 30 dS/m
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Table 3- Soil SAR in the study area in 1991, 2011, and 2016
SAR 1991 2011 2016
Area (ha) Percent  Area (ha) Percent  Area (ha) Percent
of total of total of total
0-10 23.7 0.3 0.0 0.0 0.0 0.0
10-20 452.7 6.7 451.5 6.6 0.0 0.0
20-30 621.0 9.1 845.5 12.4 0.0 0.0
30-40 2248.6 33.1 953.2 14.0 326.0 8.4
40-50 2399.1 35.3 1720.5 25.3 240.7 5.3
50-60 956.5 14.1 1047.9 154 2911.7 42.8
60-70 98.4 1.4 951.1 8.7 2560.0 37.6
70-80 0.0 0.0 773.0 114 761.5 11.2
80-90 0.0 0.0 363.1 5.3 0.0 0.0
90 > 0.0 0.0 54.1 0.8 0.0 0.0
Area with SAR 476 7.0 451 6.6 0 0
of less than 30
Area with SAR 6324 93.0 6348 93.4 6800 100

exceeding 30
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