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Abstract— Agriculture in Kingdom of Saudi Arabia (KSA) is 
not same as in other part of world where scarcity of water and 
very intense weather condition makes it more challenging. With 
the advancement in technology, sensors and other wireless 
devices are being integrated in different daily life applications. 
Agriculture is one of them, where sensor networks can be used to 
improve the quality and quantity of yield by utilizing precise 
amount of resources where water is the most critical. Wireless 
sensors for Smart Agriculture (SA) are being used from many 
years but facing different challenges like large and remote 
geographical areas, limited or unavailable communication 
infrastructure, reliability of un-attendant sensor nodes etc. 
Typical challenges faced by SA are even overstated in the 
considering case study by adding worst weather condition, and 
tight irrigation supervision. The purpose of this article is to 
survey the potential technologies and sensing devices that can be 
used in KSA environment to acquire data from field same time 
providing plausible mechanism to aggregate it. The most 
important objective of this survey is to identify such 
modifications, customizations or supplement parameters that are 
required to incorporate in SA system to adopt it for KSA 
environment.  

 

Keywords-- Wireless Sensors, Sensor Applications, Smart Farming, 

Irrigation,  Crop Health. 

1. INTRODUCTION 

The total area of the Kingdom of Saudi Arabia (KSA) is 
2,149,690 km2. While, about 1.6% of it is urban area, and 
about 80% (1,736,250 km2) is desert of which only 1.6% is 
arable land [1], [2]. The biggest hurdles for cultivation are 
shortage of water, large spread of land, and adverse weather 
and atmospheric conditions. KSA is a desert country with 
virtually no permanent rivers or lakes and with only limited 
bursts of rainfall during a short time span of year. 
Additionally, there is an ever-increasing demand for water to 
suit the population of a typical fast-developing country in 
terms of construction, industry, and lifestyle [3]–[5]. Crops are 
grown in dispersed circulator rectangular-shaped parcels of 
land having limited water resources and exposed to harsh 
environmental conditions including excessive heat or cold 
weather and sandstorms. Furthermore, the farming parcels 
have limited or no communication infrastructures. Most 
common crops include dates, seasonal fruits and vegetables, 
olives, wheat, and alfalfa. It is worth mentioning that wheat 
growing is receding because of its water requirements.  

To produce quality crops in KSA, the following facts are 

need to focus 1) crop parameters (leaf wetness, leaf 

chlorophyll level, height of plant, water circulation, fruit size 

ect.) to monitor and maintain crop health 2) soil parameters as 

plant growth is also effected by soil quality as mentioned by 

International Center for Soil Fertility and Agricultural 

Development (IFDC) that owing to the limitations in farming 

practices such as fertilizer usage, the levels of soil nutrients 

are declining at an annual rate of 30 Kg /ha in 85 % of African 

farm land [6] and 3) Environmental factors like temperature, 

humidity, sunlight, presence of carbon dioxide and oxygen etc. 

Wireless Sensor Networks (WSNs) are considering as the 

enabling technology for smart agriculture as it can provide real 

time feed-back on a number of different crop, soil and site 

parameters. With the use of WSN, notable increase in yield 

amount is possible by utilizing precise amount of resources. 

Using WSN, crop health is being monitored as well as amount 

of water, fertilizer, and pesticides. This technology can isolate 

a single plant for monitoring and nurturing, or more typically 

an area in the tens or hundreds of square feet. 

This survey presents: 1) survey of different type of 

technologies and sensors available for agriculture, and how we 

can use these technologies to improve quality and quantity of 

crops in KSA. 2) Short survey of potential data gathering 

schemes that can be used to collect data from different field 

sensors. 3) Identify short comings in existing crop monitoring 

systems and required modifications or improvements in these 

systems to cope with KSA agriculture needs. 

The rest of the paper is organized as follows. Section 2 
provides an overview on sensors, dividing them in different 
categories according to monitoring parameters. Section 3 
discusses existing routing and data gathering schemes 
proposed for agriculture applications. Section 4 includes 
different comparison tables based on sensor types, 
manufactures and some of the famous test beds. Further, some 
suggested alterations or additional features that need to be 
considered to build in smart agriculture to make it compliance 
with KSA agriculture environment are provided in section 5, 
while section 6, briefly concludes this article including some 
future issues. 

2. SENSOR CATEGORIES BASED ON MONITORING 

PARAMETERS 

This section presents a survey of some renowned 
technologies that are being used to monitor crop parameters, 
so that resources like water, pesticide, fertilizer etc., can be 
used in more precise way. We can divide crop monitoring in 
following categories.  
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A. Pests Monitoring   
Insects may cause two major kinds of damage for growing 

crops. Firstly, direct injury to the plant by the insect, which 
eats leaves or burrows in stems, fruit, or roots. There are 
hundreds of pest species like orthopterans, dipterans 
homopterans, coleopterans and heteropterans damage the plant 
at different stages in the form of larvae, pupa and adults. The 
second type of damage is indirect damage in which the insect 
itself does little or no harm but transmits a bacterial, viral, or 
fungal infection to the crop e.g. the viral diseases of sugar 
beets and potatoes. Many researches are being conducted for 
early detection of bug damage and prevention of crops from 
heavy loos, some examples are given below.  

Bug detector sensor: Bug detection sensors are made and 
used to help the farmers to protect their crops from insect 
damage and to limit the spread of insect-borne diseases such 
as malaria and dengue fever. From more than five decades, 
researchers are working to detect and classify insects by using 
acoustic sensing devices, light spectrum devices and camera in 
combination with image processing devices. A handy device 
developed by Laurie Bedord [7] shown in figure 1-A, is used 
to make automated bug detection and classification rather than 
conventional sticky traps or interception traps. The proposed 
sensor uses phototransistor array and microphone to detect and 
classify bug on the basis of wing beat frequency, flight-
behavior patterns and humming sound. 

Light sensor for parasites detection: Hair worms or 
nematodes are parasites that attack the roots of the plant 
especially sugar beets. There is need to pluck the sugar beet 
from the ground to find these bugs. But Bonn University's 
Birgit Fricke [8] figure 1-B, lets the beet grow and  finds the 
parasites with the help of a spectral sensor that measures light 
waves. Most of the sunlight hitting the plant is reflected 
immediately, but part of the light goes into the leaf, 
transmitted by the photosynthesis apparatus and is then 
reflected back. A plant's suffering from certain stress reflects 
modified light pattern, depending on the nature of stress. If a 
sugar beet suffers from parasite infestation, it reflects light 
differently than a healthy plant. This is how researchers are 
able to detect and infestation early, without harming the plant. 

Bug Visual Inspection: Monitoring pest insect 
populations is currently a key issue in agriculture and forestry 
protection that is typically done by human operators by 
performing periodical surveys of the traps disseminated 
through the field. This is a labor, time and cost consuming 
activity in particular for large plantations or large forestry 
areas. In [9] author proposed an automated system capable of 
doing visual inspection in an accurate and a more efficient 
way as shown in figure 1-C. This research proposed an 
autonomous monitoring system based on a low-cost image 
sensor which is able to capture and send images of the trap 
contents to a remote control station with the periodicity 
demanded by the trapping application. 

Bug detection by sound: During the last two decades Red 
Palm Weevil (RPW) has become one of the most dangerous 
threats to palm trees in many parts of the World. One of the 
early detection mechanisms proposed in the literature is based 
on acoustic monitoring [10] shown in figure 1-D, as the 

activity of RPW larvae inside the palm trunk is audible for 
human operators under acceptable environmental noise levels 
(rural areas, night periods, etc.). In proposed system 
bioacoustic sensor that can be installed in every palm tree is 
able to analyze the captured audio signal during large periods 
of time. The results of the audio analysis would be reported 
wirelessly to a control station, to be processed subsequently 
and conveniently stored.  

Figure 1: Bug detection (A) Bug detecting by photo array [7] (B) Bug 
detecting light spectrum [8] (C) Automatic visual inspection [9] (D) Acoustic 

sensor for RPW [10]. 

B. Monitoring Crop Health by Plant Leafs 
Leafs are the most important part of the plant that tells 

everything about its health and it is the part of plant which 
effects first as soon as having any problem (disease or 
deficiency). Different wireless sensors can be  installed on the 
leafs as shown in figure 2, to monitor different parameters 
liken humidity, thickness, water deficiency, temperature and 
color and transmit all these attributes to remote side where 
farmer can analyze and estimate accurately about plant health. 
Many researches are conducted to monitor the crop health by 
using leafs and many sensors are made as shown in figure 2 
[11]. These developed leaf sensors are used in verities of 
application for example affixing humidity leaf sensor to a crop 
can conserve 20% or more water that is required for its 
growth.   Besides using less water this leads to less energy and 
nutrients utilization.   

 

Figure 2: Leaf Monitoring [11]. 

C. Monitoring Crop Health by Plant Stem and Trunk 
Another way to monitor the crop health is by monitoring 

the stamp growth rate and we can preserve water and other 
resources like fertilizers and nutrients by monitoring 
circulation of water and flux in it. Some of the developed 
sensors for this purpose are Stem Micro variation Sensor, Sap 
Flow Relative Rate Sensor, Stem Flux Relative Rate Sensor, 
Auxanometer, and Trunk Dendrometer are shown in Figure 3 
[12], [13]. 

Figure 3: Stem and trunk monitoring [12], [13] 
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D. Monitoring Crop Health by Fruit Size 
As markets around the world became more particular 

about fruit size and now profitability depends upon getting the 
right size fruit to the right market at the right time. Different 
sensors are available to monitor different fruits as shown in 
figure 4. Fruit size monitoring [14], [15] tracks the fruit 
development throughout the season and provides the 
opportunity to adjust different management strategy like.  

 Thinning strategies - hand thinning, late thinning 

 Irrigation strategy 

 Use of growth and maturity regulators 

 Selection of an exporter marketer 

 

Figure 4: Fruit size monitoring [14], [15] 

E. Soil Parameter Monitoring 
Soil is a natural resource which has been taken overlooked 

and for granted, but now to fulfill the massive demand of 
crops and yields there is a need to monitor the soil parameters 
from very early stage (land preparation) to the end (harvesting 
of fruits). All other resources like water and fertilizer are given 
to the crop according to the soil condition that can be helpful 
to produce quality and quantity crops with economy. Different 
types of soil parameters can help us to control crop growth 
like temperature, moisture, CO2 flux [16], [17]. A typical 
sensor to monitor soil temperature and humidity is shown in 
figure 5. 

 

Figure 5: Soil temperature and humidity probe [17] 

F. Environment Monitoring  
Monitoring environment parameters like; atmospheric 

pressure, solar radiation, wind speed/direction, rainfall, air 
temperature, and air humidity are very important for getting 
good crop. We can use all these parameters to adjust our 
resources accordingly that can help us to produce better crops 
with economy. Some common use sensors are wind speed and 
direction sensor, ambient seismic energy sensor, precipitation 
sensor, tipping bucket, quantum sensors etc. some 
environment monitoring sensors are shown in figure 6, but not 
limited to. 

 

Figure 6: Environment monitoring 

G. Monitoring Crop Health by Aerial View using 
Multispectral Imaging  

Satellites, airborne, and UAV are used to carry visual light 
(RGB), near infrared (INR), and thermal cameras to capture 
multi or hyper spectral images of crop fields to help farmers 
and crop consultants to manage agricultural lands.  

Hyperspectral imaging involves dividing light into 
thousands of small bands to gain detailed information.  This 
compares with multi-spectral, which deals with far fewer 
bands. Every pixel has a complete spectrum in it and this can 
be used for a variety of applications including mineralogy, 
agriculture, astronomy, and surveillance.  Accurate data over 
large areas can be analyzed by mounting a lightweight 
hyperspectral imaging systems over a fixed wing aircraft or 
small UAVs. These systems can effectively monitor the health 
of crops, ‘seeing’ water and nutrient levels and the presence of 
hard-to-spot diseases.  It can provide access to challenging 
areas such as swamps, Antarctica, and mountainous 
regions.  Multi-spectral imaging has a great potential for use in 
areas with wide pest management systems (such as weed 
control or detection of insect damage), crop monitoring for 
nutrients, water-stress, disease,  overall plant health, 
characterization of soils, vegetative cover 
and yield estimation. It provides farmer to rely on site-
specific management tactics to maximize yield and resources 
while reducing environmental impacts such as over-
fertilization or watering or pesticides. Pin-pointing areas 
requiring attention – be it water, weed or pathogen treatment, 
or nutrient adjustments – allows for spot application rather 
than whole-field treatment.  

We can divide agriculture sensors into three broad 
categories according to their data rates and power 
consumption as shown in table 1.  

TABLE 1:- SENSOR CATEGORIES 

 Examples 
Expected 

Data size 

Power 

consumption 

(active 

mode) 

Small sized data 

and low power 

consumption 

(1) Air temperature/ humidity/ 

direction / speed (2) Soil  

temperature/ humidity (3) Leaf 

thickness/color (chlorophyll) 

(4) Trunk thickness/flux flow 

(5) Fruit size 

100s of 

bytes 
0.14 mA 

Medium sized 

data and 

medium power 

consumption 

(1) Still picture camera (2) 

Multi or hyper spectral camera 

(3) Acoustic sensors 

10s of Mb 10 mA 

Large sized data 

and large power 

consumption 

Video streaming cameras 
10s of Mb 

per minute 50 A 

 

3. EXISTING ROUTING AND DATA GATHERING 

SCHEMES  

Many routing and data gathering schemes are already 
developed and proposed for wireless sensor networks; we 
categorize existing schemes into four categories, 1) static sink 
routing, 2) mobile sink direct contact data collection, 3) 
rendezvous based data collection and 4) hash table data 
collection 
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A.  Static Sink Routing  
Protocols belong to this category mainly aim to prolong 

the network life time by preserving the sensor node energy as 

much as possible, the most famous is LEACH [18]–[23], it 

proposed probability  based random Cluster Head (CH) 

selection, so that the nodes near to the base station should not 

die faster as they have to forward all the packets coming from 

different nodes and paths. Many versions and improvements 

have been made in LEACH protocol to add different 

functionalities and quality of services like, extended LEACH, 

mobile LEACH, centralized LEACH, distributed LEACH etc. 

HEED [8] is another competitor of LEACH that  introduced 

sensor node proximity in addition with node residual energy to 

select a cluster head. Linked cluster [25], [26] suggested 

clustering and maximum network connectivity of moving 

nodes as nodes can elect their CH while moving and highest 

node id will be selected as cluster head. 

 There are many more examples like  node id based 

adaptive clustering  [27], random competition based clustering 

[28], node hierarchical control clustering [29], fast local 

clustering services etc. All these developed systems are used 

to deploy fixed architecture scenario where base station is 

fixed and mobility of sensor nodes may or may not be 

available, characteristics of some of these researches are given 

in table 2. All these proposed schemes contributed a little in 

terms of network life, convergence, adaptability and 

dynamicity. Ultimately research found that no other solution 

except mobile base station can cope with these issues. 

B. Mobile Sink Direct Contact Data Collection 

In this category of protocols, data is collected from the 

sensor network by using mobile sinks. A sink has to 

communicate and collect data from each sensor node in the 

network. Some examples are given in table 2. All these data 

gathering schemes are not considered efficient, due of very 

high latency and small coverage area. 

C. Rendezvous based Data Collection 
In this type of data collection, sensor nodes are grouped in 

clusters and the mobile sink has to visit each cluster at 

predefined rendezvous (appointment points) which acts as CH 

and delivers the data to the mobile sink. Pros and cons related 

to these types of protocols are mentioned in table 2. 

D. Hash Table  
These protocols normally stores hash keys with geographic 

coordinates, and keep a key-value pair at the sensor node 

geographically nearest the hash of its key. The system 

replicates stored data locally to ensure persistence when nodes 

fail. In order to ensure that key-value pairs are stored at the 

appropriate nodes after topological changes some consistency 

protocols are used. Further, it supports load distribution 

throughout the network using a geographic 

hierarchy.[30],[31].  

 

 

4. COMPARISON TABLES 

As per our knowledge and survey, it is observed in table 2 
that most of the existing data gathering techniques are lacking 
in heterogeneous sensor deployment considerations. 
Collection of dynamic nature of data from selective area is 
also not been considered, hence research is required in the 
scenarios where CH is mobile unit (drone) and all sensors are 
static (crop field sensors). Further, table 3 includes some 
important prototypes established for agriculture environment, 
what parameters are targeted including some appropriate 
information. Table 4 disclosed some of the essential 
parameters that are required to monitor during different 
agriculture applications and what sensors can be used. Lastly, 
table 5 contains information regarding, some of the leading 
manufactures and provide a glimpse of their components and 
products for this purpose. 

TABLE 2:- SURVEY OF EXISTING PROTOCOLS FOR SMART AGRICULTURE 

 A B C D E F G  

Direct contact data collection 

Stochastic data 

collection 

trajectory [32] 

      Y 

1. No clustering support 
2. Fixed Mobile sink Path 

Square Grid 

tessellation, 

Triangle 

tessellation, Snake 
like traversal, 

Boundary traversal 

[33] 

      Y 

Traveling 

salesman problem 

[34] 

      Y 

Partition based 

scheduling[35] 
      Y 

Rendezvous based data collection 

Minimum 

spanning tree [36] 
[37],[38] 

 Y Y    Y 
Sensor node are equipped with 
GPS sensor 

UAV-assisted data 

gathering in 

wireless sensor 

networks[39] 

Y Y Y   Y Y 

Deployment of mobile CH is 

overhead and not feasible and 

practical 

Unequal cluster 

size [40],[41] 
 Y Y     

1. At least 2 rounds are required 

to get data 

2. Sink Path is fix 

Distributed 

clustering 

approach for UAV 
integrated wireless 

sensor networks 

[24] 

Y Y Y     
All nods are located and cluster 
is made on RSSI value 

Network Assisted 

Data Collection 

[42] 

Y Y Y     

Path of UAV is totally decided 

by sensor nodes and their 

topology. 

energy-aware 

distributed 

intelligent data 

gathering 
algorithm 

N Y     Y 

Each sensor is location aware 

and always  need a connected 

graph to make cluster 

Hash Table [30] Y Y     Y 
Sink is static. Data is replicated 
on hashed and home node 

Honeycomb 

tessellation [31], 

[43],[44] 

Y Y Y   Y Y 
Nodes are mobile. Event 

detection. Virtual infrastructure 

Virtual Grid [45] Y Y Y   Y Y 
Nodes are location aware. Keep 

on tracking the UAV location 

A=Path controable  B=Clustering  C=Dynamic Clustering  D=Heterogynous 

sensors  E= Dynamic Data  F= CH mobility G= GPS 
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TABLE 3:- EXAMPLES OF PROTOTYPES FOR AGRICULTURE SENSOR NETWORKS AND APPLICATIONS 

 

TABLE 4:- DIFFERENT MONITORING PARAMETERS AND SUPPORTING SENSORS FOR AGRICULTURE APPLICATIONS 

 

TABLE 5:- LEADING SENSOR MANUFACTURERS FOR DIFFERENT APPLICATIONS AND PARAMETERS 

Manufacturer Components Famous Products Sensing Parameters/Applications Reference 

SensaTrack 
Sensor, Adaptors, 

Gateways 
MONNIT WIT 

Saving Water, Soil Moisture,  Temperature, 

Humidity, light 
sensatrack.com 

PYCNO Sensors,  PYCNO System 
Humidity, Temperature, Soil Moisture, 
Pesticides 

pycno.co.uk 

Stevens  Sensor, Data Loggers 
HydraProbe,  Hydrolab 

DS5/DS5X and MS5. 
Irrigation, Golf Courses/Sports Turf stevenswater.com 

SOLCHIP Sensors, RFIDs 
Sol Chip Pak™ (SCP), SCC - 
M433 

Precision agriculture, Environmental 
monitoring, Traceability systems (RFID) 

sol-chip.com 

Landscape 

Technologies 

Sensors, Data Loggers, 

Wire Systems 
TDR-315, SDI-12 TDT  Soil Moisture, Irrigation, Precision Temp. 

landscapetechnologi

es.com 

IRROMETER 
Sensors, Lysimeters, 
Data Loggers 

IRROMETER Model R, SR, S, P 
etc, 900M Data Logger 

Irrigation, Landscape   irrometer.com 

ICT International 
Sensors, Meters, Probes, 

Gauges 

MPKit-406, SFMI flow meter, 

DBL60 Dendrometer 
Horticulture, Irrigation, Plant Physiology ictinternational.com 

Prototype/Test-bed Monitoring Parameters Scale and Density Data Amounts/ Frequency Year Country 

Agrisensor [46] 
Soil and air temp., Soil 
Moisture,  Air humidity 

Small number of nodes (5-8) in a 
Small-Plot  

Every 15 mint, Frequent intervals, 
Over 8 days 

2011 
Czech 
Republic 

Root Zone Sensors 

for Irrigation [47] 

Irrigation, Moisture, Water 

Salinity 
6 Number of nodes and 3 Repeaters 

Depends on irrigation interval, 5 

Months duration 
2008 Italy 

Reactive Soil 
Moisture Network 

[48] 

Rain storms, Soil 

Moisture,  

11 Sensors of different types, One 

hectare area, GSM Gateway 

Frequent when raining (every 10 

mints), Once a day without rain. 
2005 Australia 

Smart Irrigation 
System [49] 

Irrigation, Moisture 
2-Sensor motes, 1 EC-5 Soil 
humidity sensors, Tiny OS 

Small amount of data. After every 
4.40 hours, Continue for 2 days 

2011 Greece 

Sensors for 

Vineyard 

Monitoring [50] 

Temperature,  Frost 

damage, Grape variety,  

Slop of surrounding 

Dense and deep deployed as 65 

Nodes deployed in two acres, 

Maximum 8 hops 

Every 5 mints, Frequent intervals, 

Deployed for 6 months but results 

shown for 1 month. 

2003 USA 

Web Based 

Precision Farming 

[51] 

Weather and solar related 
parameters 

Spars as nodes deployed upto 180  
meters 

Frequent sampling as after 6 mints 2014 Germany 

Wireless Sensor for 
Greenhouse 

Parameter [52] 

Inside and outside 
Temperature, Humidity, 

Light, CO2 

Densely deployed  as 40-50 sensors 

for 70*150 meter area 

Small amount of data. Mostly 

infrequent as  event based 
2010 India 

Precision 
Agriculture using 

WSN [53] 

Soil moisture and 

condition 

Laboratory based experiments only 

but not in field 

Frequent reading, total 200 packets 

where each is 30 byte 
2011 USA 

Agro-Sense [54] 
Humidity, Soil moisture 

and Conductivity 

Sparse, only four nodes deployed in 

200 meters. 

Frequent, after every 3 hours for 3 

days. 
2008 India 

Greenhouse 

Monitoring using 

WSN [55] 

Temperature, light. 
Irradiance,  Carbon dioxide 

Lab setup, only 4 nodes in 18*80 
meter area 

Sleep and wakeup based periodic data 
gathering. 

2008 Finland 

APTEEN [56] 
Light intensity, pH value, 

Soil moisture, Temp. 

Densely, different number of nodes 

for different parameters.  

Large data amounts, Monitoring time 

varies from half day to six weeks. 
2013 Egypt 

VineSense [57] 
Temperature, Soil 

moisture, Humidity 

Variable density, 255 nodes 

required, 50 nodes results are 
shown 

Frequent but vary for different 

parameters, overall sense after each 10 
minutes 

2011 Italy 

Monitoring Parameter 

and Unit 
Sensor Supported Range Accuracy Power Supply Product Reference 

Photosynthesis (ppm) 

CI-340 0 to 2000 ppm < ± 2% 7.2 VDC www.ictinternational.com 

GPro 500 0-200,000 ppm 2% NA www.mt.com 

PAR Sensor 0 to 2000 μmol ±5% NA www.vernier.com 

S-LIA-M003 0 to 2500 μmol ±5  μmol 0-5 VDC www.onsetcomp.com 

Irrigation (centibars) Irrometer-SR 0-100 cb ± 3-2-3 % NA www.irrometer.com 

Soil Moisture  

(VSW % ) 

MP406 0-100 VSW% ± 5 VSW% 9-18 VDC www.ictinternational.com 

Hydra Probe II 1 to 80 ± 1.5% 30 mA active www.stevenswater.com 

Temperature (oC) 
T/H Sensor -50° to 140° F ± 1°F NA www.davisnet.com 

pH100 -10 to +120°C ±0.3°C 30 VDC www.ysi.com 

Salinity 
PS-2195 1 to 55 ppt ±1% NA www.pasco.com 

SAL-BTA 0 to 50 ppt ±1% 5 VDC www.vernier.com 

Humidity (RH) 

T/H Sensor 0 to 100% RH ± 3% NA www.davisnet.com 

HUM-M2 0 ~ 100 % RH < 3% RH 4.5 ~ 5.5 V www.temcocontrols.com 

HMT330 0 to 100 %RH ±1 %RH 10 to 35 VDC www.vaisala.com 

WT Sensor 0 - 100%RH ±2%RH 5V USB Cable www.connectsense.com 

Wind 
WMT52 0 to 60 m/s ±3% 5 to 32 VDC www.vaisala.com 

OMC-160 0.3 to 75 m/s 2% FRO 8 TO 30 VDC www.observator.com 

http://www.landscapetechnologies.com.au/sdi-12-tdt-sensor-precision-temperature/
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5. SPECIAL CONSIDERATION FOR KSA 

AGRICULTURE  

Shortage of water, very hot and dry weather in supplement 
with frequent dust storm augmented with desert area, are the 
factors make agriculture more challenging in KSA. As a result 
of this survey we are suggesting some adjustments or 
additions that need to incorporate in smart agriculture to map 
it on KSA environment, are as under: 

A. Vigilant irrigation supervision  
Water resources are precious in KSA. A very careful 
supervision is required during the irrigation process to 
make sure the watering is done according to area or plant 
specific requirements. 

B. More denser sensor network 
Frequency of unavailability of sensor nodes is high due to 
many factors like: become under sand or mud, 
unapproachable due to bad weather, hence a denser node 
deployment is required.  

C. Heterogeneous sensor nodes 
Different types of sensor nodes to monitor plant, yield, 
soil and environment parameters are required to deploy in 
the farm field and need to work with each other 
coordination. 

D. Dynamic nature of data 
Data from all the sensors is not required all the time. Only 
specific data from selective sensors is need to harvest. For 
example in specific situation, only temperature and 
humidity of soil is need to monitor while only fruit size is 
required in other. 

E. Dynamic range of data 
Data from whole the crop field is rarely needed. Mostly 
data is required from some area of interest or suspect. 

F. More flexible clustering algorithm 
There is a need to redesign clustering algorithm so that it 
has the capability to make virtual cluster as combination 
with physical clusters and data need to be collected in 
both the ways 

G. More sophisticated routing and data gathering algorithm 
Routing and data gathering scheme need to be redesigned 
very carefully to opt all above factors  

6. CONCLUSION AND FUTURE ISSUES 

It is not a simple task to replace sensor technology with 
status quo heavy machines; those are being used from 
decades. No doubt, implementing wireless sensors in smart 
agriculture can reduce number of people required with 
traditional methods however, it increases the demands of 
educational and competence level for the remaining workers. 
Further, the reliability of this new technology remains 
questionable unless being used for some complex and large 
projects. On the other hand, negative impact of old-fashioned 
bulky machines on environment like large in size and 
enormous fuel consumptions are the reasons allowing the 
sensors to become a better choice for some of  the agricultural 
applications. As long as, demands for food quantity increasing 
without compromising environment, health and safety 
measures, the chance of this technology to replace traditional 
equipment becoming brighter. In this article, we conducted 
survey of technologies available for SA and tried to map it 
with agriculture of KSA where landscape, weather, cultural 
and condition differences are applicable. We found some 

serious issue that need to be addressed before implementing 
SA in KSA. The issues raised in this article will be taken as 
future work and open research area for students and researcher 
doing work in KSA agriculture. 
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