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1. Introduction

“QATra” is a smart irrigation system accompanied with a mobile application. In order to fabricate
this product, there are certain inquires and concepts that needs to be clarified. This customer needs
report aims to identify the needs of the customers (i.e. what would the future consumers like to see
in such product), whether people accept this idea and are willing to have such products at their
homes/farms/agricultural land, what constraints we might face as undergraduate students working
in a field that is not ours (e.g. agricultural knowledge, creating the piping system for the irrigation),
the feasibility of manufacturing such system. Responses to those matters can help us improve our
initial design, incorporate the public’s opinions (since they are the potential customers) and start
promoting our product. This report will include the methods used for data collection, analysis of
the results, importance and significance of those results and improvements we might consider if
we were to do the surveys again.

2. Methods

The methodology that we considered was to gather information from different perspectives,
opinions, areas and backgrounds. Therefore, we conducted an anonymous online survey for the
general public in English and Arabic to examine their reactions and acceptance towards our
proposed product and to observe if there is a demand for such product. The survey will allow
respondents to express their ideas and views without questioning. Also, the survey charts were
used to draw a conclusion from the answers received from the majority. On the other hand, we
wanted to gain knowledge and feedback of specific technical information from experienced
engineers of different fields and agricultural specialist. Interviews help us to gather information
from an experts’ experience in the field which will be a valuable input to our project.

The online survey was distributed among the general public through social media platforms such
as WhatsApp and Twitter to get diverse responses. Moreover, we contacted four experts: an
automation engineer from the Ministry of Municipality and Environment to investigate the current
methods used in irrigation systems, two engineers from Kahramaa to explore the effect of our
smart irrigation system on water wastages and an agricultural specialist to analyze the different
factors affecting the soil measurements and to get some technical information regarding irrigation
systems.

3. Customer Needs Analysis
While we were conducting our survey, we had an interview with Engineer Ahmad Shaker, an

automation engineer at Public Parks Department at the Ministry of Municipality and Environment.
The team asked Engineer Shaker about irrigation systems currently used. He replied that the



irrigation system used now is distributed water sprinklers among different cities and places and
are controlled through a centralized software installed in one of the computers at Public Parks
Department. The irrigation system waters the plant at an earlier scheduled time. Also, the user can
shut down the whole irrigation system at a place such as Sheraton Park. However, one single
sprinkler cannot be turned off independently. We asked about fault detection in the system, he
responded that they can know if there is water leakage through comparing the normal flow rate of
the water and the current flow rate of the water through a water sprinkler. But the user is not
informed about it. Then we inquired about the cost of the system and the amount of water required
to irrigate a land of kmz2. However, he did not have any background about the cost, nor the amount
of water required per kma.

Then we explained our proposed irrigation system to Eng. Shaker. His feedback was positive about
our project. Eng. Shaker confirmed that the usage of moisture sensor can decrease the amount of
water needed to water the plants. We asked if the system needed other features, Mr. Shaker
proposed that other sensors such as salinity and temperature sensors can be added to improve the
system.

A second interview with two project engineers from Kahramaa (Qatar General Electricity and
Water Corporation): Engineer Ayman Mashali and Engineer Mohamed Ben Aicha was conducted.
In the interview, we discussed ways in order to effectively improve our design. Engineer Ayman
highlighted the importance of taking into account the characteristics of each plant (e.g. their root
types), the water content needed by each plant and the soil type used here in Qatar in order to
elaborate the moisture sensor. Moreover, Engineer Mohamed suggested using drip irrigation rather
than sprinkler irrigation, since it will reduce water wastage. The reason for that is due to the fact
that when sprinklers are used, some of the water is evaporated or lost to the surroundings and
therefore the irrigation system will not be efficient. Furthermore, he gave us another strategy for
detecting a fault in the system. Instead of testing for faults at the end nodes, where (in the initial
design) the sprinklers are located, we look out for faults in the pump of the system. When the group
asked about the constraints we might face, the Engineers mentioned two significant ones. First,
Engineer Ayman mentioned that social acceptance might be an issue, since people now are
reluctant to try new products and that’s why we should try to promote and explain our project to
people. Second, Engineer Mohamed mentioned that our system might face many technical
problems, such as poor water flow rate, and therefore the system must be tested with different
scenarios. Both of them emphasized that maintenance is an important aspect of our project, it
should be considered when estimating the price of the product. Later, they mentioned how
important it is to specify the price of the system per length or per area, since this product price will
be dependent on the size of the farm/agricultural land. Finally, both of them showed great interest
in our project. They both agreed that this project will contribute in reducing the amount of water
being dispensed, especially that the agricultural sector consumes the most amount of water in
Qatar.



A third interview was conducted with Mr. Osman Ahmed Abdalla, who is an agricultural affairs
consultant and an agricultural specialist form the Ministry of Municipality and Environment.
While conducting research for our proposed project, we came across many obstacles that should
be taken into consideration in order to produce a more practical and well-functioning outcome.
Many of these obstacles and constraints were related to agriculture. One of the most important
questions that we asked Osman Abdalla to clarify the best place in the soil to place the sensors in
which he said that its vital for the sensors to be placed in the root zone. He also mentioned that the
root zone differs for different plant species, so it affects the level of soil depth for sensor placement.
He brought up that some other constraints we might face is that each type of plant has different
water level requirements, each phase of growth requires different water levels and the different
seasons has an effect on water levels. Unfortunately he didn't have any data regarding water
threshold level for different types of crops but he recommended to get these data from the Food
and Agricultural Organization (FAO). Moreover, we asked if the type of soil used can affect the
readings of soil moisture level. He explained that different types of soil such as sandy soil and silt
soil has different water holding capacity. He added that in Qatar the most common type of soil
used is sandy soil and the most common type of crops are vegetable crops and animal food. He
advised us to use a mixture of sandy and clay soil for our prototype since this mixture is better for
cultivation. We asked for his opinion on what type of water dispensing system is better to use in
our irrigation system where he answered that using a drip irrigation is more beneficial than a
sprinkler because water is used more efficiently as it goes straight into the soil and to the root zone.
Furthermore, we asked how many times during the day should the sensor take soil moisture
measurements and for how long should the irrigation system be on. He mentioned that taking the
soil moisture level twice a day is enough preferably one in the early morning (best time for
irrigation) and one in the afternoon or at night, he added that the irrigation system on time should
be organized depending on the amount of water each crop needs to intake in one day where these
data can be found from online research or the FAO. Lastly we asked some general questions
regarding our project such as if there is a smart irrigation system currently in use, where he replied
that this idea has not been implemented and that having a fault detection notification is better for
monitoring rather than having to physically check the system every time.

] . Onli S

The online questionnaire was targeting general public. Total number of respondents was 202. The
questions that were asked in the questionnaire were general and straight forward about our project.
To begin with, we asked the respondents about their interest in a smart irrigation system. We
obtained 202 responses were the majority (73.63%) were interested in a smart irrigation system as
shown in Figure 1 and Figure 2. 17.41% of respondents answered that they might be interested
in such a product. 61.11% of the minority respondents who were not interested in such systems
(8.96% of the total respondents) didn’t own a farm or garden. This analysis shows that there is
demand and overall acceptance of such innovative irrigation system.
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Figure 1: Respondents’ answer to whether they are interested in a smart irrigation system shown
as a pie chart.
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Figure 2: Respondents’ answer to whether they are interested in a smart irrigation system shown
as a bar chart.

Next we asked the respondents if they own farm or garden. 70.85% of respondents owned a

farm/garden. Out of these, 47.86% were not familiar with such a project. This information proves

that our idea is innovative and might encourage the usage of more eco-friendly smart systems.
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Figure 3: Respondents’, who own a farm/garden, answers to if they are familiar with such
system.

Furthermore, people were asked about the specifics of our proposed design which was regarding
the application feature. Most of them, 65.67%, think that the application feature makes it more
convenient to monitor and control the system as shown in Figure 4. This shows that people are
willing to improve on the traditional methods of irrigation. On the other hand, 32.34% said

“Maybe” and the remaining (1.99%) said that the application feature will not make the irrigation
process convenient.
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Figure 4: Respondents’ answers to whether the application feature makes it more convenient for
them to control and monitor the system.



Then we asked if our project helps in reducing water wastage and advocates environmental issues
such as global warming. 78.61% of the respondents agreed that our project will reduce water
consumption and raise awareness about environmental issues, as shown in Figure 5. 19.40% of
them said that out project might help. However, the remaining respondents (1.99%) said that it
will not help in reducing water consumption nor advocating environmental issues. This
information supports our main idea that our product will reduce water consumption and raise
awareness regarding environmental issues while advocating cultivation.
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Figure 5: Respondents’ answers to does our project helps in reducing water wastage and
advocates environmental issues such as global warming

Moreover, we wanted people’s opinion on a suitable price for our product. Our prototype costs
around 1800 QR. Therefore, for the choices we gave ranges that are below, within the range and
above the range of the prototype price. 57.29% voted for the lowest price range and 33.17% voted
for the price range within the prototype’s cost, as shown in Figure 6. Although this result is not
desirable, it is important to note that the prototypes always costs more than the mass-produced
products, therefore, the price of the product will definitely be lower. Also, this question was not
very clear, since it didn’t include the area that this price will cover (this point will be further
discussed in the improvements section).
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Figure 6: Respondents’ answers to the suitable price range for our product.

Moreover, we asked about the age group and gender of the respondents. This question was asked
in order to figure out the age group and gender that is mostly interested in our product and is
willing to be involved in the development of our project. This can help us when we promote our
product, to know which age group and gender we should focus on. Results show that the people
who are mostly interested in our project are people that are above 35 years old and female. 148
voted that they are interested or definitely interested in a smart irrigation system, 79 of them were
above 35 years old and 99 of them were female (53.38% and 66.9% as shown in Figure 7 and
Figure 8, respectively).
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Figure 7: Respondents’ age groups that are interested or definitely interested in a smart irrigation
system.
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Figure 8: Respondents’ gender that are interested or definitely interested in a smart irrigation
system.

We asked the respondents if they have any additional suggestions or features that they would like
to improve on our project. We received many opinions. In this section, we will highlight the most
important suggestions. A suggestion that grabbed our attention was that this system will be
implemented in gardens/farms outside buildings, and usually the Wi-Fi connection outside will
have a low signal. Also, one respondent suggested to incorporate the effects of pest control and
environmental factors on our system. Moreover, two respondents mentioned that they would like
to see certain data in the app. The first wanted to view the daily, monthly and annual water
consumption and the second wanted to know how much water was saved from this system in
comparison to regular systems. Furthermore, a respondent advised using drip irrigation instead of
using sprinklers. Finally, one of the respondents pointed out that we should consider the area of
crops since it could be a factor affecting the price of the product. All those suggestions shall be
taken into consideration and some can be implemented in our system.

. Signifi : i Diff ¢ ALdi

The significance of surveying different groups of audience is that each group had different and
important information to share. For instance, the general public gave us insight, comments and
suggestions about our proposed design in general such as: the application features, the cost and
whether there was demand for such product. On the other hand, discussing with engineers gave us
a deeper understanding and awareness of the possible constraints that we might face and possible
changes that could be made on the initial design. For example, it was brought to our attention that
using a drip irrigation is much more beneficial than sprinklers. Lastly, consulting with an
agricultural specialist provided us with all the factors that can affect the water threshold level in



the soil and how sensor readings can be affected. These might include the soil type, plant type and
the growing phase of the plant. Overall, these suggestions and advice will help us to come up with
a more practical and well functioning design.

3.4: Improvements For Future Surveys

After analyzing the surveys, both the specialist interviews and the online questionnaire, we noticed
that there were some missing points that we should have taken into consideration when we did the
surveys. First, in the online questionnaire, we needed to include a question asking about the
profession or the background of the respondent. Another improvement could be to conduct
different online questionnaires for people with different professions, e.g. one for farmers or
agricultural specialist, one for engineers and one for the general public. That could’ve helped us
in understanding the point of view of different sectors of the society, instead of just differentiating
between them based on age or gender. Second, in the last question of the online questionnaire, we
asked about a suitable price for our product and gave options. According to the comments received,
we noticed that some people thought the prices were low and some thought that they were high,
and others were confused about what did this price mean in terms of the system. Engineer Ayman
and some respondents commented on this regard, that when prices are given for such a system, it
should mention the area this price is going to cover. Moreover, a possible beneficial input to the
needs analysis is to interview a large production company since they could be a potential customer.
We contacted the production company: Al Sulaiteen Agricultural & Industrial Complex (SAIC)
by email but didn’t receive feedback from them.

luation of Assi

The questionnaire we conducted showed that the majority of respondents were not familiar with a
smart irrigation system. Also, none of the experts we interviewed operated a smart irrigation
system in their respective companies. This is very important since we can use the smart technology
we are designing in something necessary and something we depend on (for agriculture and food
production) like irrigation systems. Also, we aim to use this technology for a greater good: to help
save our environment by consuming less water for sustainability. In both surveys, it was brought
to our attention that there were many approaches for dispensing water in irrigation systems. The
respondents from the questionnaire and the experts both suggested to use a drip irrigation system
instead of sprinklers since it is more efficient as it dispenses water straight to the soil without any
water wastage. The engineers from Kahramaa pointed out a suitable placement for fault detection
process, we can do that by placing a pressure and flow meter at the water pump level instead of
placing it at the end node. Since placing it at the end node might give us a non-accurate location
of the fault. Thus, it is more efficient to check for fault detection at the source of the problem rather
than checking only the end nodes.



In our initial design we faced many constraints regarding agricultural technical information.
Therefore, negotiation with an Agricultural Affairs Consultant from the Ministry of Municipality
and Environment gave us a direction to focus on a single type of crop (vegetable crop), to use
mixed soil (sandy and clay soil) as it is the most suitable soil type for agriculture and to gather data
from the FAO on the water threshold levels and growth phases of the crop. Also, we were able to
clarify that the root zone of each crop is the most optimal place for the sensors in the soil in order
to obtain more accurate readings. We discussed with the specialists some constraints that we
should take into consideration to help us develop a more desirable product. The interviewees said
that we should focus on social acceptance towards such systems since it uses new technology, and
adaptation to change is required from consumers. Therefore, raising awareness on advanced
systems is vital. Additionally, Eng. Mohammed warned us on various technical problems that we
might face during testing due to different environmental conditions. These constraints should be
well studied in order to produce an overall well function prototype.

5. Conclusion

Conducting surveys for a wide range of audience helped us to uncover our proposed design from
different angles. Obtaining the response from the general public assisted us to discover if there
might be demand towards an advanced irrigation system and if consumers are willing to adapt to
such technology. Moreover, expertise gave us insight on the overall constraints that we might face
and have pointed out some issues that we initially did not think of such as fault detection and
agricultural aspects. The responses we gathered from both surveys help us to meet our objective
and hopefully be able to change our existing design for a more practical and effective design.
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QATra is an advanced irrigation
system that has the ability to
reduce water consumption by
checking the soil moisture and
controlling the amount of water
dispensed. A mobile application,
where the user can view the daily
water content of the soil and gets
notified when the plants are
watered, is used in our system. The
user is informed in case of a fault in
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user is informed in case of a fault in
the system and is able to control
the irrigation system using the
application. The project addresses
environmental issues, cuts labor
costs, encourages smart
innovations and boosts cultivation.
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6.2 - Consent Forms of Interviewees

Consent form of Eng. Ahmed Shaker:

CONSENT FORM

Project: QATra Irrigation System
Texas A&M University at Qatar
Course: ECEN 403-Electrical Design Lab |
Group Members: Maryam Al-Emadi
Rogayya AlYousef
Fatima Al-Janahi
Noof Al-Sayed
Mentor: Dr. Hazem Nounou

I agree to participate in this interview for QATra irrigation system project. I also understand that
['will be photographed/recorded/videotaped as part of the project and I agree to it without any
pressure.

Name: /)A#@J
Date: 3/70/20 ’ 9

Signature: -~
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Consent form of Eng. Ayman Mashali:

Yz,

CONSENT FORM

Project: QATra Irrigation System

Texas A&M University at Qatar

Course: ECEN 403-Electrica] Design Lab I

Group Members:; Maryam Al-Emadi
Roqgayya AlYousef
Fatima Al-Janahi

Noof Al-Sayed
Mentor: Dr. Hazem Noungy

I agree to participate in this interview for QATra irrigation system project. I also understand that
['will be photographed/recorded/videotaped as part of the project and aware that this material
will be used for assignments like the market analysis study, ethnographic study video and any
upcoming assignment that might need this material.

Name: MSM“ }Jl'M\J*

. Jo-2019
Date: fijr de

=2
Signature:
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Consent form of Eng. Mohamed Ben Aicha:

N2,

CONSENT FORM

Project: QATra Irrigatiop System
Texas A&M University at Qatar
Course: ECEN 403-Electrica| Design Lab I
Group Members: Maryam Al-Emadi
Rogayya AlYousef
Fatima Al-Janahi
Noof Al-Sayed
Mentor: Dr. Hazem Noungy

[ agree to participate in thig interview for QATra irrigation system project. I also understand that
I will be photographed/recorded/videotaped as part of the project and aware that this material
will be used for assignments like the market analysis study, ethnographic study video and any
upcoming assignment that might need this material,

e Tlohoed Gl hihn || Trofedt Eagioer

Date: /4%0 20/7

Signature:
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Consent form of Mr. Osman Ahmed Abdalla:

iz,

CONSENT FORM

Project: QATra Irrigation System

Texas A&M Univcrsity at Qatar

Course: ECEN 403-Electrica] Design Lab I

Group Members: Maryam Al.Emadi
Roqayya AlYousef
Fatima Al-Janahi

Noof Al-Sayed
Mentor: Dr. Hazem Noungy

I agree to participate in this interview for QATra irrigation system project. I also understand that
I will be photographed/recorded/videotaped as part of the project and aware that this material
will be used for assignments like the market analysis study, ethnographic study video and any
upcoming assignment that might need this material.

. [
Osmon Armed B’S"‘D“’V\%A b
4 ocT 2019

—

Name:
Date:

Signature:
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