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Abstract

Monitoring the Water Level Remotely Using GSMis the title of this project.
This project was designed to give an accurate Nile water level gauging and
early flood warning where the water level of a certain place is monitored
remotely. The water level data was then sent to data center monitoring
station via SMS. At the monitoring station, the warning will be given once
the water level has achieved at different level.

By implementing one of the GSM technologies which is SMS, the system
could be used byanyone, anywhere atany time to monitor whatever you want
on-time remotely.

This project enlightens the people how advance technologies are especially
in communication that every single motion of everything can be monitored
through GSM technologies. It proves no boundary to communicate between
two different devices at two different places at the same time.

There are many others technologies available to communicate with the water
level monitoring system such as satellite technologies. However, compared
to satellite monitoring, GSM technologies has better advantages by sending
SMS to multiple recipients which is faster (more spontaneous), cheaper and
more popular way. Therefore, crops, properties and live stocks can be saved
in time.

This project is hopeful device for precision agriculture. By forming wireless
sensor network we can make good monitoring system in the Agricultural
projects. This project proposed idea about monitoring the water level

gauging without man power.



L
& sl in B S8 Gl o8 slall (5 inna (e By Al Bas g ) sl (o> 2
osh O Cun Kuall il jodat e Juill sl (s sioallBin 8 clae Y Koia g 5 bl 128
Al 3ok e adlall 4] jall S el Sl JS& (8 Ll )5 20 Galiill gl slia (5 giue aaty
1o o el (5 e § L Al b Banl 5 8y e il e Jlsall il 1 5
o) e s sha it () (S g (5 s
a5l U (e Janisn (5580 O 0Sad aldaill cpal ol ) (o (i ) (sl (o 0I5 aal Gaadaty
On padd ) (Ray sed ) (e anliall Bl (8 3 Laga 48R0 i 5 (g 5 S 6l 8
coball (5 sia 44 pra
Ciaual G d@‘yt@uwawﬂ\@@a\}emgﬂm o) Sle dy&j)ﬁd\ Jaa
J 'J';U&_,Jﬁud\ Jaa (s Dl Bac IR e a4l 39 Glua) lalady o) (K4S a (K (o s
O duai¥) @3 O (S 3 5o ) Sl s ) i (l 43 L) il 50 JUaS ) () (o
el s S elall (g giuse 481 e pUaty JLaSDU o 48 giall (5 AV L (e 2aal) Slia
oo o i 5 eliall il 4 ey L 1315 Jai¥1 il s (3o el i Y15 elial
g il (o @) Gaataiall Cpalivsal) ) Gl o) Gl Tl sl il 20058 e a1 () Lias gl o
iy (sl B la g S g ASLas 1Ll STy Gl md Baoh g (RG]
o S ANA (e 52 LSLa) e €05 (S 2880 A 31 Alkie 8131 ¢ 5,51 130
(6 sina Al jo Jsn 8 S8 ¢ o pall 108 = ) Dae )30 o sliiall (8 s D) e ol S
Ja 3 Gsnelall



Contents | Page
DediCation. .. ... e I
Acknowledgement...........ooiiiiiii e I
Abstract INENglish ... Il
ADSEract INAIADIC ..o v
70 013 1 £ V
List Of flgUIes....vvee e VI
List 0f tables.....veinii e e IX
WX o] 03 ()14 T 13 (o) 3T X
Chapter one : Introduction

1.1 | Background..........cooiiiiiiiii e 1
1.2 | problem Statements..............ooeiiiiiiiiiiiii i 4
R I I 0] o) 151015 A T 6
1.4 | Methodology....c.vviiiii i e 7
1.5 [ Research Outline............ccooeiiiiiiiiiii e 11
Chapter two : The Nile River in Sudan

2.1 INtroduCtion. ... ..o 13
2.2 The Nile source..........coooiiiiii i, 14
231 INSUAN ..., 14
2.3.2 | Atbara RIVEr. ... ..o 16
2.3.3 Blue Nile.......oo 16
2.3.4 | White Nle .........ooveovioieeeeeeee o) 17




2..3.5 | Bahr el Ghazal and Sobat River................ccoovviiiinn.n. 18
2.4 The Nile Basin. ..o, 18
2.4.1 |Riversand discharges...........ccoooiiiiiiiii i 20
2.4.2 | Irrigation potential and water requirements..................... 25
Chapter Three:Project Development

3.1 [ Introduction....... ..o, 32
3.2 | Waterdetection Unit.........cooeeeiiiiiiiiiiiieieceeeeeaes 34
33 |GsMm Technology.....ccoooniii 36
3.3.1 | Base Station SUbSYStem.........c.coiiiiiniiii i 38
3.3.2 | GSM carrier freqQUENCIES. ... ...ovieiit e, 39
3.3.3 | Subscriber Identity Module (SIM)...........coooiiiiiiiiii 40
3.3.4 | SIM lock 41
3.3.5 | GSM service security 41
Chapter Four Hardware Components

4.1 | INtroduCtiON .....ovii i 45
4.2 | The microcontroller...........ooovriiiiiii e, 45
4.3 ATMEgALO. ... o, 46
4.3.1 | PINDIagram.......coiiniiii i, 47
4.3.2 | Pin DeSCIIPtion. . ...ouuiiiiie et 48
4.4 | GSM MOOBM. ...t 49
441 | FUNCHIONS. ..ot e, 49
4.4.2 | Configuration of the base............ccooeiiiiiiiiiiis 50
4.4.3 | How can | startthe base.................cooevviennnnis 51
4.4.4 | How can | setup the alarm phone numberand SMS?.............. 52
4.4.5 | How can | test the base alarm out?...........ccccoeoeevee i, 54

VI



http://en.wikipedia.org/wiki/SIM_lock

4.4.6 | How Can | controlthebase..................coiiiiiinn, 55
4.4.7 | How Can luse controllers.............cooviiiiiiiiiiiinienn, 58
4.4.8 | How can | add more detectors?..........cvvviviiiiiiiiiiiiiianannns 59
4.4.9 | How Can | cancel the lost detectors?.........ccccevvvvivnvcenieiinennn, 60
Chapter Five: Hardware Architecture
9.1 | Introduction..........coiiiiiiii i 64
5.2 | Important factors in the hardware development.................... 65
5. 2. L | TIMB et 65
5.2.2 | G0t . ettt 65
5.2.3 | PIAN. .., 66
5.3 | CirCuit COMPONENT. ... ..ottt 67
5.4 | CIrCUIL AESION. . .v e, 69
55 | Circuit Operation..........coooiuiiiiiiii e, 70
5.6 |[Flow Chart........cooiii i, 71
Chapter six: Results and Discussion
6.1 | ReSUlS....oooi . 74
6.2 | DESCUTION. ... e 75
Chapter seven: Conclusion And Recommendations
7.1 | CoNCIUSION ..uee e, 78
7.2 | Recommendations ..........ccoouiiiiiiiiiiii e 79
References. ... 81

VII




List of figures

Figurel.1l Exterior of the Nilometer on Roda Island. .......................... 2

Figure 1.2. Interior of the Nilometer (Photographed by Bill Hocker)..........2

Figure 1.3. The Nilometer on Elephantine Island................................. 3

Figure 1.4. The Nilometeron Roda Island........................ciinl. 3

Figure 1.5 Real-world interpretation of the readings from the Nilometer.....4

Figure 1.6 existing way for gauging............cooeeiuiieiiiiiiiii i, 5
Figure 1.7: Interactions of COmMpPONeNtS.............ooviiriiiiiiii i, 8
Figure 1.8 RWLM Block Diagram...........ccooviiiiiiiiiiii e, 9
Figure 1.9: Water level monitoring network..................ccooeeviiiiinnnn 10

Figure 3.1: Flow Chart for Project Development.............................. 33

Figure 3.2 Water level detectors. ..o 35
Figure 3.3the link for GSM unit and water detecting unit ..................... 37
Figure 4.1 :ATmegal6 pindiagram..........c.ooviieiiiiiiiiiiiiiiie e, 47

Figure 4.2: GSM MOAem. ..., 49
Figure 4.3 :GSM modem fromtherear................coooiiiii .. 51
Figure 4.4: The remote controller............coooiiiiiii i 58
Figure 4.5: The monitor lamp..........cooooiiiiiii e, 61

Figure 5.1 electronic design of the system...............ocoiiiiii .. 69
Figure 5.2 Flow Chart. ..., 72

VI




List of Tables

List of tables Page
Table 3.1: Nile basin: areas and rainfall by country................................. 19
Table 3.2: Average annual discharges at different locations in the Sudd region 22
Table 3.3: Variations in discharges at different locations on the Nile............. 24
Table 3.4: Water resources, irrigation potential and areas under irrigation ...... 27
Table 3.5: Irrigated land use inSudan...............coooiii i, 28
Table 3.6: Estimated water balance of Sudan in 1995 and 2015................... 29
Table 4.1: AT mega pin desCription...........coovviiiiiiiiii i 48
Table 4.2 GSM modem command list..............coooiiiiiiiiiii e 56




Abbreviations

Ad: Anno Domini

AH: anno hegirae

RWLM: Remote Water Level measurement

MOIWR: ministry of irrigation and water resources
GSM: Global System for Mobile

SMS: short message service

ETSI: European Telecommunications Standards Institute
1G: first generation

2G: second generation

GPRS : General Packet Radio Services

EDGE : Enhanced Data rates for GSM Evolution or EGPRS
HSUPA: High-Speed Uplink Packet Access

HSDPA: High-Speed Downlink Packet Access

MHz: mega hertz

UMTS: Universal Mobile Telecommunication System
TDMA: Time division multiple access

LPC: linear predictive coding

EFR: Enhanced Full Rate

AMR: Automatic Message Registering

SIM: Subscriber Identity Module SIM

USIM L: Universal Subscriber Identity Module
FPGA: Field Programmable Gate Arrays

SIM : Subscriber Identity Module
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DC: Direct Current

TTL: Transistor—transistor logic

CMOS: Complementary Metal Oxide Semiconductor
PMOS: positive Metal Oxide Semiconductor
NMOS: negative Metal Oxide Semiconductor

IC: integrated circuit
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