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Table 1. Identification of Sub-basins of the Dez Dam Basin.
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Figure 1. Study area of the Dez Dam Basin and rain gauge, hydrometry and temperature gauging stations.
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Table 2. Observation period and average annual flow from the studied sub-basins in the Dez dam basin.

(Mm®) <Yl 5,51 Slalie o) by )
Annual Flow (Mm®) Observation Period Sub-basin
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Table 3. Applied GCMs introduction.
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Table 4. Mann-Kendall trend test statistics (P-values in bold are significant).

TN (shas Slale
Annual Seasonal Monthly e
Sub-basin
P Tau P Tau P Tau
0.511 -0.099 0.046 -0.119 0.038 -0.098 1
0.625 -0.072 0.008 -0.157 0 -0.175 2
0.097 -0.303 0.018 -0.191 0.003 -0.2 3
0.61 0.076 0.345 0.06 0.3 0.055 4
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Table 5. Shift change point Pettit and Buishand tests statistics (P-values in bold are significant).

25 == O e a5
Buishand Pettit
¥ e oS alai ¥ e oS bl
Change Change P R Change Change p Kt Flow series Sub-basin
Magnitude point Magnitude point
<Yl
-254.7 1996 0.019 10.46 -254.7 1996 0.007 372
Annual .
May 1997 May 1997 Slale
21.8 <0.0001  56.11 21.8 <0.0001 24126
=2 < Monthly
<Yl
- 1996 0.081 8.59 -154.9 1996 0.024 322
Annual 5
May 1996 July 1997 Slale
-13.2 0 55.1 -13.2 it <0.0001 33656
=2 i Monthly
<Yl
-1458 1994 0.018 7.94 -1435 1998 0.008 168
Annual 3
May 1994 June 1996 Slale
-135.3 <0.0001  44.17 -134.7 e <0.0001 10579
=2 i Monthly
<Yl
- 1968 0.22 7.22 - 1973 0.139 258
Annual 4
Feb 1968 Jan 1974 Slale
97 ; 0.033 36.46 68 g 0.031 14374
ke w0 Monthly
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Figure 2. Significant shift change points identified by Pettit test in annual (Qy,) and monthly (Q,) timeseries (MCM).
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Table 6. Statistics of the efficiency of the model for calibration and validation periods.

sl =l
Validation Calibration 257
1 2 . ) Sub-basin
Diff (mm/year) Rer(logQ) R Regr Diff (mm/year) Res(logQ) R Regr
-26 0.362 0.794 0.638 9 0.43 0.697 0.678 1
-26 0.265 0.776 0.43 9 0.532 0.622 0.617 2
-30 0.598 0.634 0.5 10 0.787 0.635 0.632 3
-146 0.569 0.595 0.451 18 0.765 0.684 0.651 4
— i il b — sl L (O
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Figure 3. Observed and simulated discharge by HBV model for calibration and validation periods in subasins 3 and 4.
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Table 7. Percentage of the flow change in 2020, 2050 and 2080 compared to base period and basin potential (BM3).
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Abstract

Background and Objectives: In the recent years due to observing evidences of climate change
in meteorological and hydrological variables, concerns arisen regarding variations of renewable
water resources and future water availability under climate change condition. Due to the
importance of possible effects of climate change on surface water resources and flow regime,
the present study investigates river flow variations during last decades as well as projections of
future discharge of Dez dam basin.

Materials and Methods: Nonparametric Mann-Kendal trend test and two shift change point
detection tests of Pettit and Buishand were applied to the discharge time-series at the outlet of
Tire, Marbore, Sazar and Bakhtiari sub-basins to identify monotonic and abrupt changes. Also
to project the discharge in 21* century considering the impact of climate change the outputs of
two Global Circulation Models of CCSM3 and ECHAMS5-OM for three pessimistic (A2),
average (A1B) and optimistic (B1) scenarios, were used. To downscale the outputs of GCMs to
the study area LARS Weather Generator were applied and the downscaled data fed to the HBV
hydrological model to simulate the future flow.

Results: The Mann-Kendall test showed significant negative (decreasing) trend of the flow in
three sub-basins of Tire, Marbore and Sazar but no significant trend were detected for Bakhtiari.
Also shift change point detection tests identified occurrence of downward shifts in the three
aforementioned sub-basins; while upward shift were detected for Bakhtiari sub-basin. The
magnitude of these changes is noticeable and ranges between 14.7% in Bakhtiarin to 43.3% in
Marbore sub-basin. Also based on the results of the hydrological model by using the precipitation
and temperature obtained for future time horizons of 2020, 2050 and 2080 as input, the annual
flows show significant reductions in all sub-basins. Also, seasonal flows of Tire, Marbore and
Sazar decreases in spring, autumn and winters but increases in summers. Seasonal flows of
Bakhtiari basin also decreases in all seasons except for autumns. Generally, future simulation of
the flow under the given climate change scenarios in the Dez Dam Basin shows drastic decrease
(more than 1 billion cubic meters) of the annual potential discharge of the basin.

Conclusion: Investigation of the flow of Dez Dam Basin in the past decades shows significant
monotonic and abrupt changes which is mostly toward decreasing the basin’s potential runoff.
Additionally, assessment of future flow by different scenarios show reduction of flow due to
impact of climate change. Considering these evidences it is likely that the basin face with
discharge reduction in future and results emphasize on modification of water resources
management strategies to adapt with climate change.
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