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Fig. 1- Map of study area, rain and hydrologic stations
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Table 2. Characteristics of dams in the study area
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Table 2. Cont. Characteristics of dams in the study area
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Table 3. Mann-Kendal results for alteration trend analysis of mean annual discharge and mean precipitation trend in upstream
of Jiroft Dam basin
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Table 4. The results of 33 indicators of hydrologic alteration by IHA model in Hossein-Abad hydrometric station

Station Natural flow Altered flow RVA
Name (Before dam) (After dam) Hydrologic
" Index Index parameters : : - alteration%
Mean. Min. Max. Mean Min.  Max. Mi. Max.
Group
1-Mean flow in 633 29 248 264 0 101 519 76  -9L85H
January
2- Mean flow in
February 11.66 3.04 33.9 1.7 0 254.5 6.19 14.91 -67.41-H
3- Mean flow in March 15.2 3.44 96.25 2.92 0 666 5.49 24.6 -51.11-M
4- Mean flow in April 8.22 2.24 112.6 2.9 0 92.18 6.16 39.52 -67.41-H
Group 1 5- Mean flow in May 4.25 1.22 25.16 35 0 74.79 2.08 8.71 -18.25- L
Magnitude 6- Mean flow in June 1.25 0.46 10.31 29 0 29 0.85 4.61 -10.37-L
of 7- Mean flow in July 1.08 0.25 17.77 4.35 0 34.6 0.81 1.57 -100- H
monthly 8- Mean flow in August 0.8 0.2 8.4 35 0 27.8 0.51 2.6 -67.41-H
water 9- Mean flow in
conditions September 0.9 0.3 3.84 3.93 0 36.2 0.51 1.8 -75-H
10-Meanflowin g3 045 43 394 0 716 067 141  -9185H
October
11- Mean flow in
November 1 0.8 6.6 2.43 0 51.15 0.97 1.55 -91.85-H
12- Mean flow in 258 09 278 278 0 35 209 554  4296-M
December
13 -1 d minimum 0.24 0.01 2.55 0 0 5.52 0.2 0.35 -100-H
14- 3 d minimum 0.3 0.01 2.6 0.93 0 5.1 0.22 0.4 -100-H
Group 2 15- 7 d minimum 0.31 0.16 311 1.18 0 5.12 5.12 0.29 -100-H
Magnitude 16- 30 d minimum 0.56 0.18 4.45 1.61 0 5.57 0.48 0.73 -67.41-H
and 17- 90 d minimum 1.04 0.64 6.62 1.99 0 16.45 0.86 1.68 -42.96-M
duration 18- 1d maximum 82.84 29.6 198.1 3125 2.96 1808 53.54 168.2 -67.41-H
of annual 19- 3 d maximum 58.45 25.53 151.8 17.15 2.93 1679 40.59 114.2 -67.41-H
extreme 20- 7 d maximum 34.58 18.66 143.6 1439 289 1401 33.2 83.13 -59.26-M
water 21- 30 d maximum 27.11 10.32 121.3 7.36 266 946.5 20.95 53.27 -51.11-M
conditions 22- 90 d maximum 18.93 6.2 76.19 6.64 1.63 4248 12.97 27.94 -67.41-H
23- Base flow index 0 0 0 1 0 358 0 0 -51.85-M
24- Zero-flow day 0.05 0.02 0.15 0.13 0 0.81 0.04 0.08 -91.85-H
Group 3 25- Date of minimum 260 187 308 267 11 331 237 267 -34.81-M
Timing of
annual
extreme 26- Date of maximum 38 4 341 202 43 344 25 92 -51.11-M
water
conditions
Group 4 27- Low-pulse count 6 0 13 1 0 50 3 6 -91.85-H
Frequency 28- Low-pulse 10 1 63 2 182 5 18 -59.26-M
and duration
duration 29- High-pulse count 7 1 14 0 24 5 9 -79.63-H
of high .
and low 30- High-pulse 2 1 95 3 1 98 1 3 -59.26-M
pulse duration
Group 5 31- Rise rate 0.48 -15 -0.1 -0.7 -6.5 -0.01 -0.7 0.31 -42.96-M
Rate and 32- Fall rate 0.35 0.13 3.3 0.8 0.01 14.65 0.24 0.86 -18.52-L
frequency
of water 83- Number of 82 3 116 80 5 172 7728 9168  -7556-H
condition reversals
change
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Fig. 2- Monthly flow alteration of Halil-Rud River in periods before and after Jiroft and Baft Dam with RVA boundaries
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Fig. 3- Zero current day count at Hossein-Abad station
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Fig. 7- Hydrological alteration at Hossein-Abad station (downstream of Jiroft Dam)
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Introduction: However the role of water in sustainable development is vital, the launched infrastructure
projects of Integrated Water Resources Management Plans in recent years have not been able to completely
maintain the balance between human consumption for socio-economic activities and the water needs of natural
ecosystems to guarantee the sustainable life for riverine ecosystems. In this regard, this research investigated
the hydrological effects and ecological consequences of the construction of dams in the upstream basin of Jiroft
Dam as the key water supply zone in the western Jazmurian watershed, which is also known as Halil-Rud
River.

Material and methods: In this research, the significance of the long-term changes of the mean annual
discharge in the rivers of the study area at the hydrometric stations of Solatni, Baft, Hanjan, Meydan, Qale-
Rigi, Konarooiye and Hossein-Abad, as well as the alterations in the mean annual precipitation of rainfall
gauges in the period of 38 years (1980-2018) have been analyzed by Mann-Kendall Test and then 33
hydrological parameters (based on the daily discharge of Hossein-Abad hydrometric station in the mentioned
period) as indicators of ecological needs (which is affected by the Baft and Jiroft reservoir dams) have been
analyzed by using the variability range approach and IHA software in two periods before and after the
construction of the dams.
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Results and discussion: According to the Mann-Kendall test results, although the mean annual discharge in
the rivers upstream of Jiroft dam has had a significant drop at the level 95 and 99% of discharge during the
past 38 years, the trend of change in the mean annual precipitation in the same period, except one station
(Hanjan), was not significant and this difference was due to the negative effects of dams construction and it
was also confirmed by the output of the IHA model. It should be noted that based on the output of the mentioned
model, 33 hydro-ecological features of Halil-Rud river flow showed fundamental alterations since the
operation of Jiroft Dam (1992), but the operation of Baft Dam upstream of Jiroft Dam in 2008 has led to intense
negative effects of flow characteristics (outside the acceptable range of ecological variability) in Halil-Rud
River.

Conclusion: In order to prevent the magnification of the water crisis, the cumulative effects of the construction
of chain dams should be considered using hydro-ecological approaches, as well as the water allocation
programs, especially the environmental flows should be revised according to the upstream developments of
each dam basin, so that the sustainable socio-economic needs as the goals of integrated water resources
management would be provided and also the health and survival of the natural ecosystem would be guaranteed.

Keywords: Hydro-ecology, Dam, Integrated water resources Management, IHA, RVA.
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