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Extended Abstract
Introduction: Today, the occurrence of various events such as climate change, drought, flood, land subsidence, as

well as the increase in population and the subsequent increase in demand in order to meet human needs, has caused
many changes in the functioning of watersheds and the interaction of different ecosystems. In other words, excessive
pressure on natural resources, unprincipled use of resources, and disruption of ecological balance in different
watersheds have caused disruption, reduction of balance, and change in the behavior of watersheds leading to
instability. The imbalance in the functioning of watersheds has caused various hydrological, ecological, economic, and
social functions to face problems, and the role of local communities has decreased in the direction of sustainable
development of watersheds, which requires the study, evaluation, and fundamental management of watersheds. One of
the reliable management approaches accepted by the international communities is integrated watershed management
(IWM), which plays an influential role in managing natural resources by prioritizing watersheds. Therefore, this
research has tried to analyze the detailed-implementation studies of the Fakhran Watershed in South Khorasan, Iran, as
an example of the detailed-implementation studies of the country based on IWM.

Materials and methods: To carry out this research, the Fakhran Watershed was first visited, and the watershed
conditions were examined from the viewpoint of hydrology, erosion and sedimentation, water resources,
socioeconomic and cultural status, and the potential of local communities and ecosystems. Detailed implementation
studies of the Fakhran Watershed were obtained from the General Directorate of Natural Resources and Watershed
Management of South Khorasan Province. They were evaluated and compared based on the IWM structure in the
country.

Results and Discussion: The research results showed that cultural issues, laws related to watershed management,
upstream policies affecting local communities, and modern knowledge of watershed management in the soil and water
protection field still needed to be seen in these studies. In the economic aspect, despite the existence of economic
strengths in the region, very general solutions have been pointed out, and the potential economic capabilities of the
Fakhran Watershed, such as barberry, saffron, and jujube agricultural products, have been overlooked. The assessment
of social issues also shows that the social needs of different age groups of believers, issues related to women, customs
and rich culture of the region, and similar things have yet to have a place in the executive studies.

Conclusions: Various human activities and the occurrence of natural phenomena have caused changes in the behavior
and performance of watersheds and disturbed the ecosystems’ balance. Different studies and management scenarios
have been carried out by the relevant organizations to improve the watersheds' conditions, which could have led to
better results. In this regard, revisiting the detailed-implementation studies of the Fakhran Watershed indicates that
none of the six principles of comprehensive management, including politics, economy, society, culture, law, and
knowledge, have been adequately considered in these studies. Also, the principled implementation of engineering,
biological and bioengineering operations without considering the six principles of IWM cannot be employed in the
future as a suitable approach to solve the problems of watershed residents. Therefore, studying watersheds and issues
related to watersheds should be minutely reviewed, and the IWM approach should be extensively used to advance the
goals.

Keywords: Community empowerment, Community needs assessment, Local communities, and Natural resources laws.
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Extended Abstract

Introduction: Monitoring meteorological drought, as the base of other droughts, is of paramount
importance in water resources management. Kohgilooyeh and Boyer Ahmad geographical
location is in the western south of Iran. Since Karoun, Maroun and Zohreh, as three important
rivers, originate in the upstream of this province, assessment of drought seems to be necessary
for the region. This study aims to evaluate the spatial and temporal variation of meteorological
drought of the province using Standard Precipitation Index (SPI) index.

Materials and methods: To do this, SPI of 1, 3, 9, 12, 24, and 48-month timescale intervals for
each station was calculated. Then statistical properties of SPI with different intervals were
computed and time series of the SPIs in all of the stations were prepared and visualized. Finally,
spatial maps of the SPIs were prepared and evaluated.

Results and Discussion: Assessment of statistical properties of SPI in different intervals showed
that in all of the 14 stations, wet and dry periods have happened, in such a way that their
occurrence was frequent in a short period of time. The location (stations) of the most severe
drought and wet periods with different intervals was also determined. Results showed that not
only drought trend is different in the stations, but also at one station differs in various time
scales. The spatial map of province drought showed that 1, 3 and 6-month drought intensity in
western regions of the province is lower than the eastern regions. The intensity of drought in
western regions, and drought extent, increases as SPI time scale varies from low to high. In
most of the stations, frequency and intensity of droughts decrease with time scale increasing.
In the evaluated duration, 1 and 3-month drought intensity is decreasing, 9 and 12 months is
increasing, and 24 and 48-month droughts are going to initiated. Short-time drought assessment
(1, 3, 6 and 9 months) showed that in the Darshahi, Chitab, and Ghalea Reaisy stations, deeper
short times drought events have occurred. Long-time drought (12, 24 and 48 months)
assessment showed continuous and long drought events in the region.

Conclusions: Kohgilooyeh and Boyer Ahmad is affected by short and long-time meteorological
drought in different regions, which could be an alarm for Karoun, Maroun and Zohreh rivers
stakeholders. Spatial SPI maps with different intervals could be used for forecasting
meteorological drought for the agriculture uses, and also livestock and industrial location
selection.

Keywords: Meteorological drought, Spatial map, SPI index.
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1. Radial Basic Function
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Figure 1- Location of Kohgilouyeh and Boyer Ahmad province in Iran
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Figure 2- The location of meteorological stations
in the province
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1. Non-stationarity
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Table 2- Statistical properties of SP1 1-Months of the stations

Months

< = o (@] » v} o oo

(SPI 1-Month) ElLeR2|12 |2 |5 |Fls |E 2| S LERE| Sz |z

i 2 = = = = 3 = = =
Station § § %3 g B g 5 é g g = % § g;_ § oy E &
min 14| 21| 21| 25| 25| 25|19 -13]|-12|-13|15]|13]|-21]|-25]-25
max 20 21| 21| 20| 21| 21| 21| 20| 21| 21| 22| 20| 21| 18 2.2
ave 02| -06|-06|-09|-08|-08|-05]|-02]|-02|-03|-03|-02]|-06]-06]-09]|-02
Numbe of Very
Sever Wet Months 1 1 1 0 1 1 1 1 2 1 1 1 1 0 0 2
Number of Sever
Wet Months 2 1 2 3 2 2 2 2 1 1 2 3 2 6 1 6
Number of Moderate
Wet Months 1 8| 12| o| 8| 10| 00| 9| 10| 13| 8| 10| 10| 4| 4| 13
Number of Normal 50 | 47| 41| 44| 45| 46| 46| 47| 42| 43| 44| 46| 42| s90| 4| s0
Months
Number of Weak 10| 2] 18] 10| 17| 9| 12| 30| 20| 10| 20| 16| 19| 20| 9| 30
Drought Months
Number of Moderate
Drought Months 49 ol of o of of o 34| 48| 55| a7| 47| o0 1| ol =5
Number of Sever
Drought Months 0 0 0 0 0 0] 53 0 0 0 0 0 0 0 0| 53
Number of Very
Sever Drought o| 54| 50| 57| s0| s5| o| o o| of ol of 4| 43| o] 57
Months
Max Duration of
Very sever Drought 0 6 6 7 6 8 0 0 0 0 0 0 5 4 0 8
Number of Drought 50| 66| 68| 67| 67| 64| 64| 64| 68| 65| 68| 63| 68| 64| 59| 68
Months
Number of Wet | 10| 14| 12 12| 18| 18] 12| 13| 5] 12| 14| 13| 0] 0] 15
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erties of SPI1 3-Months of the stations

Table 3- Statistical pro

3 Z
— 2. o o @ (@]
< 2 o) 3 w o)
(SPI 3-Month) Elg &g |2 |s|F|2|€|2|s|818|2|z]|:z
. = = = 2 7 =3 =
Station § L§_ ?3,' B E] g 5 g g @ % § 2 g = > x
@ = o
o =
min 14| 21| 21| 25|-25|-25|-19|-13]|-12]|-13|-15]|-13| 21| -25]-25
max 19 | 18 | 17 | 17 | 18 | 1.8 | 1.8 | 1.7 | 1.8 | 18 | 18 | 1.7 | 1.7 | 14 1.9
ave 01|-04]|-03|05|-05]|-05|-03|-01]-00]|-01]-01]-01|-04]|-03]-05]-01
Number of Very
Sever Wet Moths 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Number of Sever
Wet Months 3 2 2 5 3 4 3 4 5 4 4 4 3 0 0 5
Number of
Moderate 10| 13| 12 7 9 9| 11| 11 9| 12| 12| 10| 12| 20 7| 20
Wet Months
Number of Normal
55| 45| 48| 51| 54| 47| 49| 48 | 51 | 47 | 45 | 53 | 48 | 40 | 40 | 55
Months
Number of Weak 21| 21| 18| 19| 14| 26| 18| 33 | 32| 26 | 28| 25 | 16 | 20 | 14 | 33
Drought Months
Number of
Moderate 34 9| 14 7] 12 4 9| 27 | 23| 34| 33| 31| 15| 5 4 | 34
Drought Months
Number of Sever
Drought Months 0 1 6 0 4 2] 33| 0 0 0 0 0 4 9 0 | 33
Number of Very
Sever rought wonths 0 32| 23| 34| 27| 31 ol o 0 0 0 0 | 25| 2 | o | 34
Max Duration of ol 6| 6| 7| 6| 8| olo | oo o|lo]| 55| 4] o]es
Very sever Drought
WolKiws| a8l & SPI 6,Le1 Oluogas -F Jgus
Table 4- Statistical properties of SP1 6-Months of the stations
< 5 Byl 9 %) 2 v |2 g Q @) Q
(SP1 6-Month) E|l s 222|258 |g |53 |8 8e|S|8EE|2 3|3
Station S| & s | 8|5 |s|5|g |5 5|8 |8 3|8 |5 |¢%
= s 28 o =5 = 3 g |8 iy 5 |58 2
=
min 14| 21| -21|-25|25|-25]|-19|-13|-12]|-13|-15|-13]|-21| 24| -25
max 18 | 16 | 16 | 16 | 17| 17 | 27| 16 | 1.7 | 1.7 | 15 | 14 | 16 | 13 18
ave 00 |-02|-02|-02]|-02|-02]-01]00]|o01]00]00]|o01]-02]|-01]|-02]o01
Number of Very
Sever Wet Months 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0| o
Number of Sever
Wet Months 2 2 2 2 2 2 2 2 3 2 1 0 2 0 0| 3
Number of Moderate | 1, | 14 | 14| 15| 15| 15| 16| 20| 19| 17| 20| 17| 18 8 8| 21
Wet Months
Number of Normal 51| 44| 44| 44| a1 | 41| 39| 44| 44| 46| 42| 58| 37| 54| 37| 58
Months
Number of Weak
Drought Months 33| 35| 34| 35| 40| 36| 39| 36| 37| 36| 37| 34| 39| 44| 33| 44
Number of Moderate
Drought Months 19 8| 10 8 6| 10 70 21| 20| 2| 22| 14 9 9 6| 22
Number of Sever
Drought Months o 1 9| 10 8 8| 18 0 0 0 0 0] 12 2 0| 18
Number of Very
Sever Drought 0 9| 10 9| 11| 1 0 0 0 0 0 0 6 6 0| 1
Months
Max Duration of ol 6| 6| 7| 6| 8| o of o o] of of s| 4| of s
Very sever Drought
Number of Drought 53| 63| 63| 62| 65| 65| 66| 57| 57| 58| 59| 48| 66| 61| 48| 66
Months
Number of Wet 19| 16| 16| 17| 17| 17| 18| 22| 22| 19| 2| 17| 20 8 8| 22
Months




VEeV Gl oF ojleds (pgo Jlo ‘)'.:;'e.ﬂ slrojer mal> o o

OSe g olgra s
olum! 42l 4 SPI 6Ll Sluoguas -0 Jga

Table 5- Statistical properties of SPI 9-Months of the stations

< 2 - o w 9 w 2 9 % Q
(SPI 9-Month) = 5 R2|1 92|22 |F|8|EBe| &2 28|92 |3 |s
Station e s 2z | 8| = | 2|3 |8 S 55 | B |28 25|25 |¢8

] e |2 o S = = 4 2 | a s |23 2

= 5 = =3 = = S >
min 14 | 21| -21 | 25| 25| -25|-19 | -13 | -12 | -13 | -15 | -1.3 | -21 | -25 | -25
max 1.7 15 15 15 1.6 1.6 15 1.4 15 1.6 1.2 13 15 1.1 1.7
ave 00 | 01]-01|-01|-01]|-01]-01]01|01|01|00]|01]|-01]|-01]|-01]|01

Number of Very
Sever Wet Months

Number of Sever
Wet Months

Number of Moderate
Wet Months

Number of Normal

Months 47 44 49 32 43 40 41 50 43 52 49 47 42 62 32 62

Number of Weak

Drought Months 55 38 40 49 49 50 50 45 54 41 51 53 43 30 30 55

Number of Moderate

Drought Months 10 16 11 14 13 11 12 13 10 18 10 9 17 17 9 18

Number of Sever
Drought Months

Number of Very
Sever Drought Months

Max Duration of
Very sever Drought

Number of Drought

Months 65 63 61 71 68 70 67 58 64 59 61 63 67 54 54 71
Number of Wet

Months 11 16 13 20 12 13 15 15 16 12 13 13 14 7 7 20
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Table 6. Statistical properties of SP1 12-Months of the stations

< 5 oe 9 » 9 o 2 9 2 lo 2
(SP1 12-Month) & |s gz 212 |5 |g|s|8] 212|232 g8 2| s 3
Station § é 28 8 = g 5 g g i.::' 5 3 = 23 oy E 3

o =2 =3 =1 >

min 14| 21| -21|-25|-25|-25]|-19|-13]|-12|-13|-15|-13|-21-25|-25
max 15 13| 13| 13| 14 | 14 | 13| 12| 14| 14 | 12| 12| 13 | 08 15
ave 01|-01|-01]-01]|-01|-01]-00]01]|01]01]|01]|01]-01]|-01]-01]01
Number of Very ol oflo|lof|o|lo|o]o|lo]o]o|lo]|o]ol|o]o

Sever Wet Months

Number of Sever
Wet Months

Number of Moderate

Wet Months 12 11 8 16 11 12 9 11 15 14 4 5 10 0 0 16

Number of Normal

59 56 62 39 50 55 60 62 58 57 68 61 60 81 39 81
Months

Number of Weak

Drought Months 37 35 35 51 38 32 39 34 43 36 40 52 29 16 16 52

Number of Moderate

Drought Months 15 9 3 4 11 16 3 16 7 16 11 4 8 20 3 20

Number of Sever
Drought Months

Number of Very
Sever Drought 0 4 3 3 3 3 0 0 0 0 0 0 3 3 0 4
Months

Max Duration of
Very sever Drought

Number of Drought

52 56 53 68 62 56 54 50 50 52 51 57 53 42 42 68
Months

Number of Wet

12 11 8 16 11 12 9 11 15 14 4 5 10 0 0 16
Months
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Table 7. Statistical properties of SP1 24-Months of the stations
— (@] @ [}
< L Do o) = g 92} = o | 9 2 o=
S(tSli_I 24-Month) 2 s ez |28 2 g |- 2 % g 2 % S g g g 2 3
o » o D D c = =
ation S % 2 S = e = é g 5 = % § 2 g D 3
min 14 | 21| -21|-25|-25|-25]|-19|-13|-12|-13|-15|-13|-21|-25]-25
max 120 |09 |09 | 21|09 |21 |08 09| 1 |11 09| 08]09] 07 1.1
ave 01 |-01|-01|-01]|01]-01]00]01|01]|01|01]|01]-01]-01]-01]01
Number of Very
Sever Wet Months 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Number of Sever
Wet Monthe 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Number of Moderate
Wet Months 7 0 0 4 0 8 0 0 1 8 0 0 0 0 0 8
Number of Normal 60 | 73 | 76 | 57 | 73 | e5 | 74 | 74 | 73 | 66 | 73 | 76 | 74 | 78 | 57 | 78
Months
Number of Weak 32 | 34 | 24 | 38| 27| 25 | 20 | 34 | 35 | 35 | 46 | 38 | 23| 21 | 21 | 46
Drought Months
Number of Moderate
Drought Months 15 2 9 9 9 11 9 15 | 14 | 14 | 4 13 | 12 | 10 2 | 15
Number of Sever
Drought Months 0 9 10 9 1 1 11 0 0 0 0 0 011 0 |1
Number of Very
Sever Drought Months | ° 5 4 4 | 13 | 12 0 0 0 0 0 0 4 3 0 | 13
Max Duration of ol 6|6 | 76| 8]o|olo|lolo]|]ol|s]| al|o]s
Very sever Drought
Numberof Drought | 47 | 50 | 47 | 62 | 50 | 50 | 49 | 49 | 49 | 49 | 50 | 47 | a9 | 45 | 45 | 62
Months
Number of Wet 71 oo | a]o|le]lo|olzs]|e|lo]olo]olo]s
Months
Lol | arlo FA SPI 6)Lni Oluogas -A Jgo
Table 8. Statistical properties of SP1 48-Months of the stations
2 Z
o 2. Q g ® @)
o = O
(SP1 48-Month) § sl 8|22 |s|8|5|¢8 12181289z |s3
i o o > = = o = @ =2 5
Station § % g g ] g z £ g % % % s ‘i_ 5 5 &
@ =0 QD
S =
min 14 | 21| -21|-25|-25|-25|-19|-13|-12|-13|-15|-13|-21|-25]|-25
max 09 | 09 |09 | 11| 08| 120]| 07 ] 091|120 10|07 |08]| 09|07 1.1
ave 01 |-01|-01|-01]|-01]-01]001]01|01]|01|01]|01]-01]-01]-01]01
Number of Very
Sever Wet Months 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Number of Sever
Wet Months 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Number of Moderate
Wet Months 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 | 10
Number of Normal 85 | 83 | 84 | 62 | 85 | 73 | 84 | &5 | 84 | 81 | 84 | &5 | 72 | 82 | 62 | 85
Months
Number of Weak 12 | 12 | 13| 25 | 12 | 24 | 14 | 12 | 13 | 16 | 25 | 24 | 25 | 17 | 12 | 25
Drought Months
Number of Moderate
Drought Months 26 | 10 | 0 7 0 0 12 | 26 | 26 | 26 | 13 | 14 1 10 | o | 26
Number of Sever
Drought Months 0 12 | 12 4 | 11| 11| 13 0 0 0 0 0 2 | 11| o | 13
Number of Very
Sever Drought Months | ° 5 13 | 14 | 14 | 15 | 0 0 0 0 0 0 13 3 0 | 15
Max Duration of ol 6|6 | 76| 8]o|oflo|lolo]|]ol|s]| 4a]|o]s
Very sever Drought
Number of Drought 38 | 40 | 30 | 51 | 38 | 50 | 39 | 38 | 30 | 42 | 39 | 38 | 51 | 41 | 38 | 51
Months
Number of Wet 0 0 o | 10] o 0 0 0 0 0 0 0 0 0 0 | 10
Months
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Extended Abstract

Introduction: The concept of "breathing the forest" in Iran was first proposed by the Environmental Protection
Organization in the early 80s. Specialists in biological sciences believe that by implementing this plan, the lost parts of
the forests can be restored.They say that the forests of the north need a 10-year rest period during which the industrial
exploitation of the forests in this area should be stopped and managed with full supervision. On the other hand, the
opponents of this idea believe that abandoning the forest under any title is contrary to conservation. From the point of
view of this group, the implementation of the plan to stop exploitation means the closure of forestry projects, while they
believe that forestry projects are a tool for managing forest areas.

Materials and methods: The purpose of this research is to investigate whether the plan in question from the point of
view of different stakeholders such as natural resources departments, environmental departments, and the forest dwellers
have been successful or not after several years of the implementation of the plan to stop exploitation in the forests of the
north of the country. In this research, data on the amount of wood smuggling, the number of land use changes and
encroachment on forest areas, the number of fires, and also the amount of wood supply to the wood and paper industries
of Gilan province during the two periods before the plan to stop exploitation and after the implementation of the plan to
stop exploitation were collected from the General Directorate of Natural Resources of Gilan Province. Then, the data
were analyzed using the comparison of averages (t-test) in SPSS software version 26.

Results and Discussion: The results showed that the plan to stop exploitation in some cases shows a significant
difference based on the reduction of damage such as cases of destruction and seizure of national lands, slashing and
burning, cutting saplings, and the release of national lands shows a noticeable change (P- Value<0.5. Also, the results
of this research indicated that this project did not cause a significant difference compared to the past in terms of tree and
shrub cutting, firewood and wood discoveries, and the number and area of fires (P-Value>0.5). It can be stated that based
on the studies and using the background of the research, the criteria in a questionnaire were provided to the forest science
and engineering experts and they were given points according to the opinion of the experts and the main factors that
were above 80 % had obtained the highest score and were identified as the main effective indicators. Regarding the
second question of the research, it can be said that the secondary factors were extracted from the library sources and past
research background according to the main factors, and they were given points according to the opinion of the experts,
and the factors that were above 80% received the highest score andwere identified as influential indicators.
Conclusions: This research is particularly important from the point of view of creating a perspective for decision-making
for managers in the field of forest management because it examines the effectiveness of plans and decisions, and this
process can be repeated periodically to help decision-making. Finally, with the implementation of the forest rest plan,
any harvesting of the forest will be stopped within 10 years, with the justification that the forest can repair the damage
caused by illegal harvesting during this time. What is the main content of this idea or demand is to stop wood exploitation
in the form of existing forestry plans. However, what adds to the importance of this issue is that if people who are not
experts in forestry introduce a solution, it is rejected from a scientific point of view. We give the right environmentalists
and those who sympathize with the forest to shout that the state of the forest is not good, but it is the responsibility of
the forest experts to provide the solution. Since forest management covers a wide range of economic, social, ecological,
and employment issues, this issue should be dealt with more sensitively and all aspects should be taken into account in
this respect. Using the opinion of experts in this field and determining the desired hierarchy, criteria, and indicators in
this regard can be a good solution for this problem. In order to achieve sustainable management, it is necessary to extract
and examine the opinions of experts. The results of this research, which were taken from the experts and experts in the
forest field, also showed that considering all the criteria and indicators, from their point of view, any plan in the forest
with the names of rest and breathing does not have a scientific basis, and a revision in this field is necessary. Although
all the experts have acknowledged the existence of disadvantages in the existing plans, they have considered the solution
to be updating and fixing the disadvantages of the current plans.
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Figure 1- Map of the scope of implementation of
the project at the regional level
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Table 1- Cases of destruction and seizure during
2006-2021
Cobuw Slowy Cobuw Slosy
Ju
(Hs») (o ,4438) (L) (o0 ,48)
98.425 189 1393 134.88 278 1385
60.85 267 1394  165.37 240 1386
61.04 154 1395 150.125 259 1387
136.6 107 1396 157.75 250 1388
101.111 153 1397 58.19 157 1389
22.55 97 1398 107.968 204 1390
58.66 163 1399 95.33 183 1391
69.05 247 1400 101.645 194 1392
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Table 2- Statistical report of Provision 46 (cutting and burning trees) during 2006-2021

-yl 3 1) &S KReY) -yl 3 4Oy &S oy
Qg (L] JL.» Qg ()] JL..:
(aLol) (aLol) (o ,2438) (aLol) (aLol) (C¥-L))
183 442 16 1393 590 723 29 1385
50 363 10 1394 31 304 17 1386
1 121 9 1395 311 514 23 1387
4 369 29 1396 171 409 20 1388
7 496 21 1397 1175 1186 35 1389
0 24 4 1398 673 798 28 1390
12 117 11 1399 19 323 12 1391
62 2625 45 1400 346 561 20 1392
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Table 3- Statistical report of Provision 48 (Discovery of wood, firewood and charcoal from forest
trees) during 2006-2021

J&; 3 el Slaxs o J&; P o Slaxs o
(e 5hS) () (Snyio) pz Slasi (0,8) (P 55hS) () (asSnyin) o olasi (o)

9479 23884 11008 35496 628 1393 1325 302.6 781.36 72913 555 1385
7587 217.6 206.26 42008 211 1394 9877 4028 1780.15 44513 614 1386
3904 16954 886.33 30303 390 1395 5601 3527 1280.75 58713 585 1387
10698 2855 912 31920 368 1396 7739 37775 153045 51613 600 1388
285 27505 667 19845 533 1397 10019 213 678.76 22532 481 1389
2061 10422 15835 406 1265 1398 8879 29537 1104.60 37073 541 1390
9705 13221 132251 41497 1547 1399 9679 220 105724 34970 657 1391

8074 1562.93 142355 47852 1643 1400 9279 25768 1080.92 36022 599 1392
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Table 4- Statistical report of Provision 42 (cutting trees and saplings) during 2006-2021

9 S,y 9 S0

JW a5 Slos e JWws a5 Slaxs S
(aLol) (abol) (0 4id) (aLal) (aLal) (o i
63001 8938 755 1393 108103 9900 966 1385
33870 6180 508 1394 107072 24997 910 1386
16491 4594 503 1395 107588 17449 938 1387
27062 7615 561 1396 107330 21223 924 1388
5258 4933 525 1397 50530 6414 687 1389
1414 2862 175 1398 78930 13819 806 1390
5712 7030 469 1399 57691 7310 738 1391
8730 3362 508 1400 68311 10565 772 1392
5 Jonzr JooSS sl s oo oS Cannlion Jl38le 5 to 2l 3wolsT sl ol
VS e Xl 3l oolaiwl b oeols lads yolie Lo ool ST sla bl 0 Jeam e
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Table 5- Dispossession of national lands during 2006-2021
opasd wlal » ol
oo P! wlal » 55 o0k Jd Egoxe P! lul RO
sho ol ) ) slo ol 55 ool Jud
: - olas olawi cblis el olw Jle : - olad oluas ST olaw Jl
&) e ] &) e - cblis o5l
(L) coluwe b — (HLse) co b
ouS yuai o puai (HS2) co b
(sa)
108.01 64.24 164 43.76 314 1393 79.26 3497 115 4429 219 1385
15598 98.6 156 69.08 293 1394 34511 2317 393 113.41 363 1386
14155 1515 34 1264 426 1395 21218 13333 254 78385 291 1387
158.32 18.24 39 14008 320 1396  278.64 182.51 324 96.13 327 1388
290.67 29.36 49 26131 498 1397 21213 3365 74 178.48 318 1389
243.44 2418 45 21926 672 1398 245.39 108.08 199 137.30 323 1390
1062.13 5813 146 1004 1600 1399 62.21 49563 152 1258 311 1301
513.63 82.89 174 430.74 2043 1400  153.80 7885 176 7494 317 1392
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Table 6- Statistical report of natural resource fires in Gilan
province during 2006-2021

(L) co b Slowy J (L) colme  Slowy Jl
125.75 40 1392 63.86 41 1382
69057 296 1393 10 2 1383
316.73 170 1394 119.90 101 1384
117.28 65 1395 118 118 1385
34692 125 1396 7931 53 1386
32297 177 1397 206.65 84 1387
659.30 256 1398 14158 84 1388
41997 285 1399 494.64 160 1389
236.10 139 1400 53.65 30 1390

1244 80 1391
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Table 7- Comparing the averages of cases of destruction and occupation of national lands before and

after the test using unpaired t-test
Paired Samples Test

Paired Differences

Std. Error Mean Mean
20.82 -145, 25 WAF s\ TP B olass
62.94 -353. 65 VY% aam VAR LS Sl

©olel sl pals cpl g Conl bl malS o5 b
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Table 8- Comparison of the averages of coating and burning the tree before and after the test using

unpaired t-test
Paired Samples Test

Paired Differences

Std.Deviation Mean
34.156 449.50 ARV ARWERL LY olaws
81.200 26935.50 IARTIREERL LY o8y oS
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Table 9- Comparing the averages of wood, firewood and charcoal obtained from forest trees before and

after the test using unpaired t-test
Paired Samples Test

Paired Differences

Std. Error Mean
274.02 548.05 AP s - V\YAP S olows
195.29 390.59 VY% aw - VAP LS (o) oyl
55.27 110.55 T IRWERL LY (o) oS
38.07 76.14 \YAP am - VAP LS Py
193.19 386.39 AP s - V\YAP S Ji;
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Table 10- Comparing the averages of cutting trees and saplings before and after the test using unpaired

Paired Differences
Std. Error Mean
5.11534

148.53731
120.54529

t-test
Paired Samples Test
Mean
6.00000 VWAS ax - VYAF LS slass
236.00000 VA5 s - \YAF LS NEESCESN
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Table 11- Comparing the averages of national land dispossession statistics before and after the test

using unpaired t-test

Paired Differences Paired Samples Test

Std. Error Mean Mean
279.73481 -339.75000
10393.69286 33521.00000
315.44389 221.92688
6643.93346 -7179.73750
4035.80472 448.25000
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Table 12- Details of comparisons, averages and standard deviations of the pre-test and post-test
statistics of natural resource fires in Gilan province

Paired Differences Paired Samples Test

Std.Error Mean Mean
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Extended Abstract

Introduction: Groundwater is one of the most important natural resources in the world. In the current situation, a significant part of
Iran's consumption in the drinking sector is provided by underground water sources. In the last 20 years, salinization and reduction of
groundwater quality have become one of the serious environmental problems around the world. This issue adds to the importance of
proper management of groundwater consumption. Proper management of groundwater consumption is not possible without having
sufficient knowledge of the distribution and expansion of saline and fresh groundwater and determining the processes influencing its
evolution. Atmospheric precipitation and surface water, passing through different geological formations, dissolve the salts in them.
Therefore, the chemical quality of underground water depends on the type of formation that passes through its empty spaces. Also, the
time the water stays in the basement has an effective role in the quality and salinity of the water, because the longer the water stays in
the sediments, the saltier it becomes. Groundwater in arid and semi-arid areas, especially in Yazd province, is the main and reliable
source of water supply for various uses due to low rainfall and lack or absence of surface water sources. In order to check the condition
of underground water, it is necessary to check the concentration and type of solutes in the water. One of the factors affecting the quality
of underground water in Yazd province is the existence of destructive geological formations. Therefore, the purpose of this research
is to investigate the relationship between the quality of underground water in Yazd province and the type of formations.

Materials and methods: Yazd province, with an area of about 737.54 square Kilometers, is located in the central part of Iran's central

plateau, between 29 degrees and 52 minutes to 33 degrees and 27 minutes north latitude and 52 degrees and 55 minutes to 56 degrees
and 37 minutes east longitude. Yazd province is bordered by Semnan and Isfahan provinces from the north and west, Khorasan Razavi
province from the northeast, Kerman and South Khorasan provinces from the east, Fars province from the southwest, and Kerman
from the southeast. It varies from about 666 meters above the level of the open sea (Zarin sand desert near Aqda) to 4075 meters
(Shirkoh peak). The present research is about investigating the impact of geological formations and units on the quality of underground
water in Yazd province based on the statistics, information, and reports available in the Geological Organization using a 1:100000
geological map. In order to check the quality of underground water samples, 217 wells and aqueducts of Yazd Region Water Company's
monitoring network in July 2013, the measured parameters of cations (sodium, potassium, calcium and magnesium), anions The main
elements (bicarbonate, chloride and sulfate) present in water, electrical conductivity (EC), dissolved solids (TDS), sodium absorption
ratio (SAR) and pH were used. To check the quality of underground water, sampling has been done in 18 regions of Yazd province.
RockWorks 14, ArcGIS 10.3 and Excel software were used to draw and prepare maps.

Results and Discussion: To check the groundwater type of 217 sampled points in Yazd province, the average data of each region was
used. By using the main ions, samples of the type of underground water in each region have been obtained in such a way that by
separating the ions and their amount in each region and then implementing them in the Piper diagram, the type of groundwater in the
region is obtained. As it is clear in Piper's diagram, the predominant type of underground water in Yazd province is chloride+sulfate
and calcium+magnesium. These types cover the largest area in the plains and playas, which have limestone and marl. There is also
carbonate type in the region due to the presence of granite formation heights that have better quality water. The interesting point in
this graph is that none of the samples are in the fresh water category. The Piper diagram shows that the groundwater of the studied
area is located in the hard and completely hard water type due to the existence of terrace deposits and new low-altitude foothill alluvial
cones, which cover about 3,383,512 hectares of the entire area of the region. According to the Wilcox diagram of the study area, C2S2
and C4S2 classes have the lowest and highest shares with 0.46 percent and C3S4 and C4S4 classes with 32.26 and 56.22 percent,
respectively. According to the results of the Wilcox diagram of underground water in Yazd province, the water quality of the region
is too salty and unsuitable for agricultural use. The results show that the high amount of salts is one of the problems of the water that
is used for irrigation in this area. High concentration of salt in irrigation water can reduce the growth of crops or even prevent the
growth of some crops, which results in soil decomposition and groundwater pollution. In such water, the growth of plants and their
quality will be improved by increasing irrigation for washing or using intermittent water with low salinity and good drainage.
Conclusions: If there is a trend of pollution and over-harvesting of the underground water table in the region, in the next few years,
with the increase of TDS in the region, the condition of the water in terms of drinking will become worse. The best quality of water
for drinking is in the central and southwestern regions where the normal gneiss granite formation with eye grain structure is located in
the mountainous area of Shirkoh, and the further we move away from the center, the worse the water quality is. The formation of these
areas is of the type of terrace deposits and alluvial cones of new foothills.

Keywords: Arid and semi-arid, Wilcox diagram, Piper charts, graphs Schuler, Yazd Province.
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of Yazd province
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Extended Abstract
Introduction: With rapid population growth and increasing demand for food, water shortage is one of the challenges of development
in countries, because more than 98% of the water on the earth is salt water. In addition, the use of some fresh water sources is also
limited. Such a situation will worsen with time. This limitation is more in dry and desert areas that have little rainfall and their
distribution is not suitable. The country of Iran, which is located on a dry belt and its rainfall is less than a third of the global amount,
is one of those areas that is facing a lot of water stress. Due to the lack of rainfall in the country and, on the other hand, the lack of
scientific use of the country's natural and agricultural areas, the ground has been laid for the destruction of natural ecosystems.
Accordingly, due to the limited supply of fresh water for agricultural purposes in the world, especially in dry areas, saline water is
widely used to irrigate crops to provide the water needed by plants. Due to the use of saline water with a high concentration of salt,
especially sodium salt in the soil, it causes a decrease in production efficiency and destruction of the physical and chemical properties
of the soil. Since most of the water resources are consumed in the agricultural sector, an appropriate irrigation pattern should be used
to prevent soil degradation and erosion in addition to increasing crop yields. Clay pot irrigation is one of the methods that has a better
performance than other irrigation methods such as surface and drip type. This type of irrigation is suitable in dry areas that have high
evaporation and transpiration and are associated with water crisis.
Materials and methods: In order to carry out this research, first, 36 holes with a depth of 60 cm and a diameter of 50 cm were dug, and
in 18 holes, a clay pot was placed with a height of 40 cm and a diameter of 5 cm, and 18 holes were selected as control and without
clay pot. Three soil samples were taken from a depth of 50 cm at the beginning and at the end of the research period. Soil changes
were made by irrigation with saline water and the characteristics of pH, EC, Na, SAR, organic matter, P, K, Ca, Mg and soil texture
were measured. Considering that three types of water with different salinity (1200, 2200 and 3200 umho/cm) were used, three sources
of water each with a volume of 200 liters were placed beside the location of implementation. By using the variety of saline water that
existed in this area, bringing the EC of water to the level required for the research was done in the laboratory and stored in the relevant
water sources. Cultivation of two plants, Rosa damascena and Hibiscus sabdariffa, was tested. Soil moisture (by weight) was measured
monthly at a depth of 60 cm.
Results and Discussion: Examining the pH of the soil samples shows that there is not much difference in the value of this characteristic
of the soil of the research area, such that the range of this characteristic varied between 8-8.4. Changes in the EC of the investigated
area at the beginning of the project fluctuated between 4.4 and 5.2 mg/liter. After the implementation of the saline water plan, it has
been affected, such that the range of this feature has been varying between 16.5-9.7 mg/liter. Measuring the amount of Na at the time
of starting the work showed that the range of changes fluctuated between 43.3-43.85 mg/liter. Total Ca and K were measured as 19.7-
24.2 mg/liter, while the amount of this feature changed between 26.5-18.4 mg/liter after the completion of the project.
The amount of SAR of soil samples at the beginning of the implementation of the project was between 13-3-17, but after the
implementation of the project, this range changed between 12-7-18-4. The range of total cations of the soil samples collected at the
beginning of the research varied between 43.5-43.5 mg/liter. But after the end of the project, this range changed to 103.5-72.8 mg/liter.
Examining the texture of the soil samples at the start of the project showed that the range of clay changes varied between 14-15%, but
after the completion of the research, it changed between 10-14%.
The amount of silt in the soil samples at the time of starting the project was 43-47%, while this value changed to 44-48% in the samples
after the end of the plan. Examining the amount of sand in the soil samples at the beginning of the research showed that the range of
changes was between 42-39%, which did not change at the end of the project.
Conclusions: In this research, the effect of two irrigation methods with saline water on soil moisture and physical and chemical
properties was investigated. The results showed that compared to the average of all characteristics, clay pot irrigation performance was
better. The work process in this irrigation method is such that the clay pot plays the role of a filter and suitable water is provided for
the plant. In this type of irrigation, the transfer of water is limited to the area of the plant's roots, which causes an increase in soil
moisture in this area, and improves the plant's performance. In other words, the distribution of moisture in the soil during percolation
clay irrigation is such that the water enters the root area of the plant uniformly, which, in addition to meeting the water requirement,
also reduces the temperature of the soil. But in drip irrigation, moisture is placed on the soil surface, after which the moisture spreads
horizontally on the soil surface and the water does not penetrate deep into the soil. This situation causes evaporation and transpiration
to increase and plant roots face water stress. Also, soil solutes cause the soil to become salty through evaporation. In addition, water
salinity also increases the intensity of soil salinity, which leads to soil degradation and erosion. Therefore, for the continuation of
exploitation in dry and desert areas, it is necessary to use the appropriate method of irrigation in order to sustainably exploit the land
without harming its ecosystem components, including the soil. Therefore, according to the existing methods of irrigation, the clay pot
type is more important than other types of methods. It can thus be concluded that due to the lack of fresh water resources in Sistan and
the limited flow of water from Afghanistan and the existence of subsurface saline water sources, it is necessary to use them, that the
use of clay irrigation method has a positive effect on the vegetation and the improvement of the environmental situation and the
continuation of exploitation.
Keywords: Clay pot irrigation, drip irrigation, soil properties.
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Table 2- Variance analysis of the effects of treatments on soil moisture content of the treatments
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Figure 2- Compare Means of interaction effect of irrigation methods, salinity level and plant type on the soil
moisture level of the treatments (averages with the same letters in each column are statistically significant
differences based on the LSD test). (Irrigation method = I; clay = I1, drip = I, plant = P, Rosa damascena =
P1, Hibiscus sabdariffa = Py, salinity level = W, salinity 1200 EC = 1 W, salinity 2200 EC = 2 W, salinity

3200 EC = 3W).
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Extended Abstract

Introduction: In recent decades, following the exploitation of groundwater, especially in areas with limited
surface water and in which groundwater is the greatest resource in meeting the needs of water demands, the
trend of reducing the volume of aquifers has increased. Meighan watershed, which includes Meighan
wetland, is one of the most important plains of Iran that supplies a significant part of Arak city's drinking
water and many agricultural wells. Since the drought causes a rapid reduction in surface flows, declines the
ground water level, intensifies the wind and water erosion, changes the quality of water resources, causes
ground settlement and especially, leads to the problem of salinization of drinking and irrigation water, it is
necessary to evaluate the effects of drought and manage its risk.

Materials and methods: The study area of Meighan is located in Central Iran with 2854.63 km? area. To
investigate the possible drinking water crisis in the region, water level decline of agricultural wells, and the
risk of ground settlement in the groundwater measurement network, the observed groundwater level and
absolute height of groundwater level data were collected in 46 piezometric wells in the statistical period of
1986-2006 and 2006-2020. For each year, an average isopieze map was drawn. Then by deducting the
maximum and minimum values in each well, the amount of loss in each year was determined. These data
were used to draw maps of annual decline. The reason can be the lack of proper feeding of the aquifer due to
the decrease of precipitations and drought and as a result of the reduction of the aquifer storage due to the
excessive exploitation.

Results and Discussion: From 1971 (the first data collection) to 2004, with the increase in the number of
deep and semi-deep wells, the discharge rate of the wells has increased by a total of 531.5 mm3. In 2009,
despite the increase in the number of wells, the discharge rate of wells has decreased by 153.9 mm?3in 6 years.
In the last data collection in 2020, the number of wells and their discharge rate have decreased which indicates
drying up of the wells due to the decline in the groundwater level in many areas of the plain which has led to
the disuse of wells. Reviewing the decline maps of 1986-2006 and 2006-2020 indicate that the northern and
eastern areas of the plain do not show significant changes and have a relatively constant trend. However, as
it is shown in isopieze maps, in the western regions and in the south of the plain, groundwater level has had
the highest decline. From 2006 to 2020, in the north and northeast, as well as in the south, west and southwest
of the basin, there are areas with the highest rate of decline.

Conclusion: According to the analysis of rainfall data and the absolute height of groundwater level of Arak
Plain, it can be concluded that the amount of rainfall does not directly affect the decline of the groundwater
level. Research results indicate that before 1986, the hydraulic slope of the Arak plain aquifer conforms to
the level of the plain and the Meighan playa has been a natural drainage of the plain. However, during the
period of 1986-2006 with the increase and concentration of exploitation wells in the western and
southwestern parts of the plain, the hydraulic slope of the aquifer has inclined towards the western regions.
From 1986 to 2006, it can be concluded that the maximum groundwater level decline of 20 meters occurred
in the western and southwestern areas of the basin and extended to the eastern areas of the basin. However,
from 2006 to 2020, the decline classes have increased significantly, such that in the west, southwest, north
and northeast of the basin, an increase in the groundwater level decline up to 70 meters has been observed.
Keywords: Water level decline, Drought, Groundwater, Arak plain, Meighan playa
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Table 1- Summary of the status of landuse in basin

. Year Jlo GLSe) (68 Slyss (500
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Table 2- Summary of the status of ground water

exploitation
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exploitation Water Statistical No.
resource Year
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66.2 265 1349 1
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Figure 6- Isopieze map of Meighan playa 2020
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Table 3- The decline classification in 1986-2006
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Figure 8- The decline map 2006-2020
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Table 5- The decline classification 1986-2006

KW (ESe) coluw (o) &8l l3ue
Percent Area Decline (m)

49.9 142337.7 1>

2.9 8246.6 1-2

3.1 8710.9 2-3

2.9 8145.3 3-4

2.7 7806.1 4-5

5.1 14421.3 5-6

9.9 28360.5 6-10

23.6 67435.6 10-20
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Table 4-The decline classification in 2006-2020
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Table 6- The decline classification 1986-2006

(o) 8l e (LS2) colis WS
Decline (m) Area Percent
0-10 30339.6 10.6
10-20 743317 26.0
20-30 80099.1 28.1
30-40 53798.8 18.8
40-50 28389.8 9.9
50-60 14907.1 5.2
60-70 3597.8 13
Total 285463.9 100.0
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