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Abstract

In the management of water resources systems, there are
various inherent uncertainties which are exacerbated in longer
planning horizons. Among these uncertainties, those related to
climate change and its consequences are among the most
challenging and attributed as deep uncertainty since there is no
clear probabilistic distribution for the outcomes. For such
cases, it is crucial to take more robust decisions and maintain
their performances during different climatic scenarios. This
issue is addressed as the objective of current research in which
the concept of “robustness” is applied for evaluation of climate
change adaptation strategies. For this purpose, this study used
Robust Decision Making (RDM) technique, which was linked
to Soil and Water assessment Tool (SWAT) model for the
required water and agricultural simulations. The case study of
this research was Zarrineh Rud River basin which includes
plenty of cultivated lands. The basin is also the main feeding
river of Lake Urmia in northwestern Iran. At this stage, the
paper evaluated the capacity of the current management of the
basin as a climate change adaptation strategy. For this,
different indicators including; inflows to the lake, change in
groundwater storage, actual evapo-transpiration, and crop
yield were assessed. The results showed that the current
management is not robust and fails in most of the projected
climate scenarios. The situation also worsened as the rainfall
decreases and temperature increases more than 0.75 Celsius.
This suggests necessity of a new vision for the basin
management and evolving strategies, which can be properly
evaluated through the developed modeling framework.
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Fig. 4- Lake inflow under climate scenarios
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Fig. 5- Changing in groundwater volume under climate scenarios
Sliso o8l glags sliw S a0y O e Ol gty —0 JSWS

Temperature Change (C)

-25

Precipitation Change (%)

MCM
aY T ‘ 2750
© 5O \go 2 2700
=} N &
=3 N
@) 'e) Ne) 2650
2600
O O
e/ 2550
S o
O = ON{‘D’ 2500
e &
O O 2450
2400
O O 9 e
\ s |8 2350
(=3
O 3 8 2300
N
2,
O ;"\0 O O 2250
i 1
10 5 0 5 10 15

Fig. 6- Evapotranspiration in natural lands under climate scenarios
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Table 3- Extract vulnerable space using PRIM algorithm
PRIM @iy ;o591 51 03l U g docomw] (039050 ] pSvian! -F Jgu

Box properties Vulnerable space

Number Temperature Rain changes Box Number Total
Coverage Densit of Failed changes(C) (%) of failed  number of Evaluation index
verag S Scenarios ~Upper Lower Upper Lower Scenario  Scenarios
in box limit limit limit limit
0.9231 1 48 4 0 0 -30 box 1
50769 T 7 7) > z 5 o2 52 72 Inflow to lake
1 1 48 4 0 0 30  boxl 52 72 Changing in
groundwater volume
08421 ! 32 4 0 10 30 box1 Evapotranspiration in
0.1316 1 5 25 0 5 10  box2 38 72 F:]aturalﬁan s
0.0263 1 1 0.5 0 0 -5 box 3
0.582 1 32 4 0 15 -5 box 1
0.291 1 16 4 2 -5 -25 box 2
0.073 1 4 2 1 -5 -15 box 3 55 7 Evapotranspiration in
0.018 1 1 1 0.5 -5 -10 box 4 Agricultural lands
0.018 1 1 2 15 -15 -20 box 5
0.018 1 1 4 3.5 -25 -30 box 6
0.915 1 54 4 1 15 -30 box 1
0.068 1 4 1 0 15 5 box 2 59 72 Crop yield
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Fig. 9- Bar diagram of aggregate fails of index in each scenario
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