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Accepted:2022/9/13 - gqth Khorasan Province has gone through rapid industrialization and urbanization
processes in the last decades and is under increasing pressure from various
environmental challenges such as water scarcity and intensification of pollution and
ecosystem degradation. Therefore, the purpose of this study is to develop scenarios
for the future state of the environment of South Khorasan province using LIPSOR, the
French school of scenario building, and by the application of simple interaction
matrix models and morphological analysis to systematically help the environmental
management orientations. For this purpose, key variables were first introduced as the
main drivers or actors shaping the future. SMIC PROB-EXPERT software package
was used to explain the initial scenarios of the future environmental situation of the
province. Then a set of scenarios including the most probable scenarios were
identified using MORPHOL software. Also, due to a large number of scenarios, the
framework of general scenarios was used to describe different axes and conditions.
The results of the study of the five main drivers in the SMIC model led to the extraction
of 10 initial scenarios. Then, morphological analysis with the MORPHOL model with
three political, institutional-executive, and cultural domains produced 3125 possible
and probable scenarios, each of which shows the probability of D5/D6/D1/D33/D29
propulsion, respectively. Finally, the analysis of 50 possible scenarios showed that
scenario 11111 is the most probable scenario (276.41%), and scenarios 11112,
11113, and 21111 are with probabilities of 184.28, 122.85, and 115.17, respectively,
which are five of its constituent variables mainly indicating the probability of
occurrence of low (1) to moderate (2 and 3) in the scenarios. In general, the future
environmental situation of South Khorasan province is in the situation of the third
quarter called lack of discretion in the environment. To change the future and move
towards a better future, paying attention to each of the influential variables will be
the way forward and can be directed towards a quarter of the framework with at least
one flourishing axis.
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_ Forecasting the Environment Using SMIC and MORPHOL Models

Extended Abstract

Introduction

uick natural changes because of human impact are really difficult for land arranging and for the
executives, and thus the significance of future examinations is expanding all over the planet. Future
examinations are the efficient exploration of conceivable, likely, and ideal prospects that comprise
the worldviews and legends that found the future. In this regard, scenarios are a definition of
successive futures based on the opinion of decision-makers about the results of today’s policies and
trends. Thereby, the identified possible futures play a main role in handling of risks and opportunities
by decision-making, and the trend of these studies grow rapidly even in the developing countries
such as Ira. South Khoraan in Iran has been under the strain of quick industrialization and
urbanization processes recently and is presented to natural difficulties like water shortage and
strengthening of contamination and environment corruption. This research aimed to develop the
scenarios of the future environment of South Khorasan province.

Methodology

Until now, various scenario-based planning methods have been used in the management of natural
resources and the environment. This research intends to foster situations for the future condition of
the climate of South Khorasan province utilizing LIPSOR, the French school of situation building,
and the use of basic interaction framework models and morphological investigation to help to
deliberately direct the drivers of ecological management. First, key variables were introduced as the
main drivers that shape the future. SMIC PROB-EXPERT software package was used to explain the
initial scenarios of the future environmental situation of the province. Then a set of scenarios
including the most probable scenarios were identified using MORPHOL software.

Results and discussion

The results of the study of the five main drivers in the SMIC model led to the extraction of 10 initial
scenarios. Then, morphological analysis with the MORPHOL model with three political,
institutional-executive, and cultural domains produced 3125 possible and probable scenarios, each
of which shows the probability of D5/D6/D1/D33/D29 propulsion, respectively. Finally, the analysis
of 50 possible scenarios showed that scenario 11111 is the most probable scenario (276.41%), and
scenarios 11112, 11113, and 21111 are with probabilities of 184.28, 122.85, and 115.17,
respectively, which are five of its constituent variables mainly indicating the probability of
occurrence of low (1) to moderate (2 and 3) in the scenarios. Future studies using LIPSOR has five
stages that, in Iran, mainly the stage of identifying important drivers is done by the MicMac model.
Other stages of this school, such as SMIC and MORPHOL, have rarely been investigated. Therefore,
the present study is considered one of the first attempts to apply the steps of future research with the
LIPSOR School in Iran, which can be of interest to researchers and decision-makers.

Conclusion

In general, the future environmental situation of South Khorasan province is in the situation of the
third quarter called lack of discretion in the environment. To change the future and move towards a
better future, paying attention to each of the influential variables will be the way forward and can be
directed towards a quarter of the framework with at least one flourishing axis. The method used in
this research can be used for environmental planning and management in organizational, provincial,
and national scales with different conditions. Also, the findings of this research can be used by the
responsible organizations to inform and to plan the future.
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Figure 1. Geographical location of the study area in the country and South Khorasan province (source: authors)
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Table 1. The probability of occurrence of fundamental hypotheses in the next 20 years

ls sl el a5 L s ol by S Sl w golaslel Lais ) lites, oS o3 Hypothesis dax 5 as 5.0

2. Fourfold General Scenarios Framework

Lad LisloT g (s 31 ya0li p aolibad



ol Jlw oy 53 Ogin 53 3050 p3lin & 3 85 0 bos e slis laans b g 355 Jlaxs! Y J g

D6) d29) D33) DI1) DS) bas b
Al JARR VAR SENRVI ) SRR VAN DS) s s ool b 5 0l 53 ol | Cilens sl
VY /040 N Y 00 5 lSebss 455 e 3l 6 Sl g had e belKins 6 Kes
D) L5550

AN /Y04 AYE VY YA el 5 8 15 s Olaasiie b o gee slal s 5 SledblST s S

(D33) rs) oo slar b

VY </\OA SOYY VAT 000 s (Sos sS0 sl el B ady 3 OLS eeedl ik 580 o
(D29) wilaie a s p3 0 WG

ARNY AZN) YWV NOT S OAY g3 el 1 a6 S e 53 S Jams Olosle s (5 S sl

D6) ;5"\"\5‘ A

Table 2. Probability of occurrence of fundamental hypotheses conditional on the occurrence of the fundamental
hypothesis in the column in the next 20 years.
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Table 3. The probability of occurrence of fundamental hypotheses, conditional on the non-occurrence of the
fundamental hypothesis in the column in the next 20 years
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Table 4. The probability of occurrence of primary scenarios related to the development of the province obtained from
the SMIC model
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Table 5: The list of 50 possible scenarios obtained from the MORPHOL model (the name of the scenario is derived

from the four ancillary hypotheses defined for each driver, which follows the order D5/D6/D1/D33/D29. The
probabilities are also in percentages)
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Figure 2. Flowchart of four possible scenarios
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Figure 3. The general framework of environmental scenarios of the province (Source: authors)
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Figure 4. Probable and relevant scenarios in the quadrants of the general framework of environmental scenarios of the
province
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