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Extended Abstract

Introduction: One of the most important natural disasters is drought phenomenon. If it lasts longer than
a season or a long period, it will have economic, social and environmental effects. Drought has no
absolute definition and has a specific definition in each region. Each drought varies in severity, duration
and extent. Moreover, Drought can be considered as the equivalent of a dry and unusual period or climate
that lasts long enough to create a serious imbalance in the hydrological state of a region. Drought can
also be regarded as an inevitable phenomenon, including disasters that cannot be prevented but can be
managed and organized. Drought indices are an important tool for monitoring and evaluating drought
and establish an accurate relationship between many climatic parameters. The information obtained
from the indices can be useful for planners, designers and managers of water resources, which is also
confirmed by comparative studies of indices.

Materials and Methods: This study focuses on studies of drought indices and how they function on
different time and place scales. In order to conduct this research, the required materials were collected
from domestic and foreign sources. In this study, 19 drought indices used in Iran and the world are
evaluated, the results of different researchers are investigated, and logical conclusions are made from
different researches.

Results and discussion: The results showed that each index can be used in different regions according
to its nature and water resources indicators, plant-related indicators and risk indicators of agricultural,
economic and social indices. All indicators in turn and in areas compatible with the nature of these
indicators can have a good prediction of drought, and these indicators all should not be compared
because the results of this comparison will not be appropriate, but they should be selected appropriately
according to the study area. Meanwhile, time scale is very important in each of the indicators and should
be considered in order to achieve a more reliable result. Another point that was obtained from the results
of this study is that most of the indices used in Iran and the world have paid more attention to the severity
of drought andless to the duration, extent and frequency of drought, which is one of the weaknesses of
existing drought indices in Iran and the world. An index of drought can persist in the world to pay for
the severity, duration, frequency and extent of drought simultaneously and accordingly, it can definitely
have appropriate predictions.

Conclusion: The results showed that the indices of DI, SPI, PDSI, SPEI, BMDI index are the most
widely used drought indices. The results also showed that the weakest drought index is the PNPI index
and the strongest indeices of drought are SPEI and BMDI indices. In general, in order to use drought
indices, the time and place scale related to those indices should be considered in their use. Since each
index of drought has been created under certain conditions, it is suggested that they should not be used
in Iran or be used with caution. The overall results of this study suggest that it is better to conduct native
statistical models of linear and nonlinear regression according to specific climates of Iran in relation to
drought indices according to Iranian meteorological and hydrological data and be introduced
multivariate Iranian drought index which definitely has more valuable results.
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Extended Abstract
Introduction: Water limitation is regarded as one of the most important obstacles to agricultural development in arid and semi-arid climate
regions. Rainwater harvesting is one of the most significant management methods of rainwater exploitation to deal with water shortage. Due
to the wide variety of rainwater extraction methods, in choosing the appropriate method, special attention should be paid to features such as
land topography, climate, soil type and socio-economic factors and the amount of water consumption to apply extraction methods in each
region. In this research, the promotion of water catchment surface systems in the establishment and development of marigold cultivation in
rainfed conditions has been discussed. The use of effective strategies to increase productivity in agriculture has been the focus of researchers
for a long time. Any process that leads to the optimal use of rainwater and makes it possible to use it better is known as rainwater harvesting.
The aim of this research is to promote the systems of water catchment surfaces in the establishment and development of rose cultivation in
rainy conditions.
Materials and methods: The research area was chosen on the northern slope of the village with a slope of about 20%. Soil depth was measured
by sampling. An 80 cm deep nationwide channel was dug downstream of the systems with an excavator. The channel was filled with a mixture
of straw and stubble and a combination of animal manure with soil (in the amount of 20% by volume) in order to increase the moisture retention
capacity in the soil. To carry out the present research, 12 rectangular catchment systems with dimensions of 6x5 meters were built using earth
mounds on slopes with a 20% slope. These systems, due to being located on the slope and carrying out a series of measures in their beds, cause
the production and direction of runoff towards the target point (seedling cultivation site). Downstream of each system, a hole was considered
for planting seedlings. The research was carried out in the form of three system treatments including: cleaned ground using a pebble filter in
the seedling hole, semi-insulated system treatment using a pebble filter in the seedling hole and a control (natural ground cover) according to
local custom. To make a semi-insulated system, the vegetation on the surface of the system was first removed and the system bed was insulated
using thick nylon and a 3 cm layer of gravel on it. Also, the downstream part of the system at the seedling pit was paved using the rubble in
the area to reduce evaporation. Gravel filters are a column of gravel that is built in the upstream part of the seedling using two polyca pipes
with a diameter of 10 cm and a depth of 40 to 50 cm during embankment at the foot of the seedling. Gravel was poured inside the pipes. In
order to establish a hydraulic connection between the gravel column and the soil of the pit and its surroundings, the lower part of the pipe was
meshed. These filters are used to optimally penetrate the extracted runoff to the depth of tree root development. To build the bare system,
vegetation and pebbles were collected from the surface of the system.
Resultsand Discussion: In variance analysis, the effect of irrigation treatments on the height trait in 2017 with a probability level of one percent
(P<0.01) and in 2018 and 2019 the effect of treatment on the height trait at the probability level (P<0.05) was significant. The highest length
of the height belongs to the third treatment (with filter and semi-insulating system) and the lowest height and crown belongs to the control
treatment. Regarding the effect of the treatments on the crown length trait, it is significant in all years 2017, 2018, 2019, 2020 and 2021. In
2019, it is significant at the level of one percent (P<0.01) and in the years 2017, 2018, 2014 and 2011 at the probability level (P<0.05). In the
years 2021 and 2022, the effect of the treatments on the height trait is not significant. The results show that the effect of the treatments on the
crown is greater than that on the height. The highest crown was obtained in the third treatment (with filter and semi-insulated system) and the
lowest crown was obtained in the control treatment. According to figure (5), in the years 2017, 2018 and 2019, the total rainfall in the spring
season was 247, 285 and 187 mm, respectively, and in the years 2021 and 2022, it was 31 and 14.5 mm, respectively. Rainfall has a direct
effect on the treatments. In fact, the amount of rainfall and its management in terms of systems of catchment surfaces, filters and insulation
have a direct effect on the amount of moisture at the base of the plant, the water required by the plant, and the vitality of the rose.
Conclusions: The results showed that in the analysis of variance, the effect of irrigation treatments on the height trait in 2017 was significant
with a probability level of one percent (P<0.01) and in 2018 and 2019, the effect of the treatment on the height trait was significant at the
probability level (P<0.05). The highest length of the height belongs to the third treatment (with filter and semi-insulating system) and the
lowest height and crown belongs to the control treatment. Regarding the effect of treatments on crown length in all years 2017, 2018, 2019,
2020 and 2021, it is significant. In 2019, it is significant at the level of one percent (P<0.01) and in the years 2017, 2018, 2014 and 2011 at the
probability level (P<0.05). In the years 2021 and 2022, the effect of the treatments on the height trait is not significant due to the the effect of
spring rainfall on filter treatments and semi-insulated and filter systems.
Keywords: Inclined surfaces, insulated surfaces, rain catchment, Damask rose, Rainfed.
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Figure 1- The image of the location of the project on the map of the province and the country
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Figure 2- Selection of the location of sloped rainfed land for planting Damask rose (canals filled with soil
and fertilizer) in Zaheerabad village of Shazand
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Figure 3- A: The steps of implementing the system and treatments of Damask rose planting, B: Hamyar
group observing the implementation of the plan in the sloping lands of Katiran village, Shazand city
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Table 1- The amount of rainfall in the seasons of need for irrigation in Shazand region
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Table 2 - Average monthly rainfall (mm) of Khandab station in the 5-year statistical period (2016-2021)
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Table 3- Seasonal rainfall in different years (mm) in Shazand region
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Figure 4- Rainfall in different months of the project years in Shazand region
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Table 4- Vegetative coefficient, actual evaporation and transpiration, effective rainfall and net irrigation
requirement in the damask rose in Shazand region
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Table 5- net water requirement and net irrigation water requirement (in cubic meters per hectare,
excluding efficiency)
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Table 6- Variance analysis of the height trait in Damask rose in Shazand city
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Table 7- Comparison of the average effect of different irrigation treatments on the height trait of the
Damask rose in Shazand city
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Table 8- Variance analysis of the crown trait in the damask rose in Shazand city.
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Table 9- Mean values of the crown trait in the damask rose under different irrigation treatments
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Figure 5- The amount of rainfall in the spring season in the years of project implementation
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Extended Abstract
Introduction: In arid and low rainfall regions where evaporation is high due to special climatic conditions, the

possibility of surface storage of waters in many cases, on a small scale, is difficult and uneconomic because part
of the water is out of reach due to evaporation and the other part of the water is out of reach due to infiltration.
Also, many surface reservoirs do not have a long shelf life and are filled and out of reach due to accumulation of
sediments. Therefore, underground dam studies are very important. One of the new technologies used in the field
of groundwater development is the underground dam, which is used for various purposes such as preventing the
movement of saline waters in desert. Underground dams are compatible with environmental conditions.

Materials and methods: To do this research, the watershed of The Rayen Underground Dam in the south of The
City of Rayen and southeast of Karman city was selected. Geoelectric studies of the underground dam in The
Reyen area were carried out in several stages with a total of 35 electric sondages. After harvesting the data and
processing them by IPI2win software, the information of each of the harvest points in the region has been
determined. The type of used geoelectric method is the harvesting method of four electrodes with Schlumberger
array.

ReSEI/“:S and Discussion: The importance of underground dams has been considered by most researchers around the
world in recent years, and new types of methods are also used for their detailed studies, among which is the use of
geoelectric method for studying underground dams. This has been considered in this research. Also, according to
geological studies of Rayen region and geoelectric and topographic samples of the region, it can be concluded that
the studied section is confined to two rock extrusions with the genus rhyolite and pyroclastic. Also, subsurface
information of geoelectric sodages indicates the persistence of volcanic Igneous Stone below the intermediate
surface between the two mentioned rock extrusions at a depth of 8 to 14 meters above the river bed surface and
the slope of the bedrock from the sides to the center of the cross section in such a way that the maximum depth is
in the center of the river and the minimum depth of bedrock is in the vicinity of rock extrusions. Considering the
high importance of underground dams, it is suggested that the geoelectric studied methods in this study be studied
more and more accurately to study underground dams in different watersheds throughout the country.
Conclusions: The results showed that the specific electrical resistance of the bedrock increases from upstream to
the proposed axis. This indicates the change of bedrock in close range to the proposed axis compared to the
upstream points. However, the specific resistance values related to alluvial layer in the whole study area do not
change much and this state indicates the uniformity of alluvial layer in the study period. The specific resistance
values of the bedrock are generally higher than the specific amounts of alluvial layer and the alluvial layer shows
low specific resistance due to its abundant salts and brackish water. In addition, the specific resistance range of
sediments and rocks showed a total of at least 36 ohms -meters and a maximum of 1313 ohms- meters.
Keywords: Bedrock, Geotechnical, Drought, Rayen
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Figure 2- The site selection of the Tutak
underground dam
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Figure 1- Location of the study area in Kerman provinc
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Figure 13- Information of the points picked by IPI2win software in Sondage No. 5



Sy o Slasl cya S Sl Dldlas jleolainl b Sisdes bl s ‘_gLa’c;.’eJ.J axJlas O¥

1.4%

p | h | d | An
69.12 1.08 1.08 -1.0794
3552 6.413 7.492 -7.4921
1088

-
=)
c
2

[LLTTTTTT IebHg

AB/2)

100

B 0 los laigu oy 9 yiSINg55 Lo b3l s —VF sl
Figure 14- Results of the Rayen Sondage Geoelectric Experiments No. 5

5 Slawle Slga, 5l glaY (izres g o - ool PV
Coslio g yie FI0 Iogas coslies b T axly 5 jails
- 3l Y 5 e AL VD Bes 0 yie— o2l YV
Lo A Ges jo (SidlSorm 5 SHWy o
5 V0 sl JSKo) o4ls 0925 e — w2l VA0 Ciaglae

o 0lod ladguw
N: 292520 i olas g oLl i i
il 5 oaalcamsts Sledlbl 5 ol E: 57 35 00
ol g e Sl 5l gl wilole Slaise
(o Corw 5o gl 5 g slamle el yoails Slgas )

N |AB72 Rho &
1 2.5 58
283 56.58
3 4 52.53
4 5 48.77
5 |6 146.42]
6 8 48.77
7 |10 56.58
8 12 62.47
) 15 72.48
10 |20 92.84
11 |25 116
12 |30 134.6
13 |40 168.2
14 |50 210.2
15 |60 243.8
16 |80 312.3
17 |100 353.5
AB/2
6 oo

10

% o Loy §laigu 3o IP12wWiN 515810 5 tawed il g bl ledbl -1 S
Figure 15- Information of the points picked by IPI12win software in Sondage No. 6
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Extended Abstract
Introduction: Drought is a weather phenomenon that causes much damage every year. Kohgilouyeh and

Boyer Ahmad province is located in the Southwest of Iran. Since it provides a substantial portion of the water
of Karoun, Maroon, and Zohreh, which are three important rivers in this province, and evaluation and
prediction of drought in this province seems necessary. This study aims to evaluate the compliance of
meteorological and hydrological drought of the Zohreh river basin is in this province.

Materials and methods: Using SPI (Standardized Precipitation Index) and SWI index (Standardized Water
level Indicator), the relationship between meteorological and hydrological drought was evaluated, and the
comparison between the occurrence of meteorological and hydrological droughts was performed. The SPI
was calculated for 10 meteorological stations with 30 years of data, and SWI for 11 piezometric wells for the
whole statistical data available. The trend of the river streamflow and piezometric wells' groundwater levels
was assessed using the Mann-Kendall test for 5 hydrometric stations and the piezometric wells. The Pearson
correlation coefficient was used to assess the relationship between rainfall, discharge, and groundwater level
in different time lags.

Results and Discussion: Results showed that in negative SPI1 durations, the groundwater level decreased with
some delay. The delay increased when the drought scale increased. In recent years, the duration and intensity
of drought have increased. Maximum volume of 3, 6, 9, and 12 months precipitation drought of Nazmakan
station occurred in 1999, the maximum intensity of 3, 6, and 9 months in 2004, and 12 months occurred in
2009. When the drought scale increased, drought duration and intensity increased, and the drought frequency
decreased. Results for the other stations were nearly similar. SWI of Basht well showed that 6, 12, 24, and
48 months droughts continued nearly 48 months, from the end of 2006 to the middle of 2010. The intensity
of 48 months drought was maximum and 12, 24, and 6 months were in the next level of intensity. This trend
shows the long time accumulating effect of meteorological trends on the decreasing level of groundwater,
although pumping withdrawal of groundwater is also effective. The trend for other wells was nearly similar.
The Mann-Kendall test did not confirm the trend of stations discharge, but the decreasing level of
groundwater in all wells was statistically confirmed. The Pearson’s coefficient of precipitation-discharge
showed the maximum correlation with the same month data. It could be from the surface water's direct
relation with groundwater, and the decreasing amount of snow precipitation in recent years, which lead to a
delay between them. The maximum Pearson’s correlation of the groundwater level -precipitation, and
groundwater level -discharge was observed with two months delay. It could verify the groundwater recharge
with surface water, and the time needed for infiltration and movement of water in the aquifer.

Conclusions: The results could be used for predicting the effects of meteorological drought on hydrological
drought. The properties of meteorological and hydrological droughts could be used to manage drought and
water resources, supply water for agriculture, industry, and livestock, and supply drinking water for humans
in the province.

Keywords: Meteorological drought, hydrological drought, SPI index, SWI index.
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1. Severity Duration Frequency
2. Stream flow Drought Index
3. Groundwater Resource Index
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Figure 1- Location of Kohgilouyeh and Boyer Ahmad province in Iran
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