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Resources cut off the water

Land use Climate change supply to the Dead Sea
I d [

Nature’s Plan

Project Limitations

Data shortage

The ambiguity of responsibilities
Budget limitations

Seasonality (planting)

CORONA
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History to present an overview

ater from the sea of

CC——=
Jordan River provides a constant (F_—

ilee flows south down an supply of water to the Dead Sea

ancient river Powerful force altered

nature’s plan

L~ ~N
A water carrier was built to divert millions of gallons of water

nstead of the dead sea went to Mediterranean coastal cities
and Negev.

he main source of water supply was cut off to the dead sea.
S

Over 96%

Of water flowing from Jordan river
to dead sea is no longer reach the

dead sea.
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Natural Dead Sea Resources

Bromine
Magnesium Chloride
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" Sinkholes abound in the northern basin

The potash industry thrives in the southern basin

Artificial evaporation bonds to dredge the minerals from the sea Divide the dead sea into two strikingly basins

Since shallow ponds need to be replenished

The potash industry pumps out water from north to south (ponds)
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Geologic evidence

ShoOWwS that the lake bottom

witnessed continuous dark deposits
through winter (due to floods)

and white deposits through summer
(due to earthquakes cause deposits
from seashells)

Land use maps
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cooo0s AGG_USLB Sha| Sh Shape_Area

A Artificial Waterbody 135 11 3875757.5127
Bare soil 826| 70| 1589593751.2005
Basattic Plain 460| 39 2210731.7901
Built-up 288| 24 108394858.7468
Closed Trees 738| 63 1974455.0441
Extraction Site 125 10 9072874.9776
Grasslands 488| 41 274193154.8708

Herbaceous Crop Irrigated 115| 98 65142576.0822
Herbaceous Crop Rainfed 607 51 675111886.9840

Irrigated orchards 110| 94 36416071.3967
P Natural Waterbody and Fresh| 257 | 21 27800.0
Open Trees 127| 10 2665585.4396
Rainfed orchards 156| 13 44327867 .4861
aoiswaca | Saline Soil 156| 13 20805685.5787
Saline Waterbody 158| 13 264489499 5911
Sandy Areas 631 53 4825646 6406
Undifferentiated Bare Rock | 172| 14 255332006.357
Wady 464 | 39 10218930.8250
Wetlands 860| 73 1384573.4068
Woody Vegetation 893| 76 22580145.9807

Table 4: Monthly CORDEX scenario runs (EUR-44 domain) used in the smdy
No. ceM ROM
1. ‘CORDEX Average E
2. CORDEX Ensemble -
3. CCCma-CanESM2 rlilpl SMHI-RCA4
4. CNRM-CERFACS-CNRM-CM5 rlilpl | SMHI-RCA4
5. CNRM.CERFACS-CNRM-CMS rlilpl | CNRM-ALADINS3
6. CSIRO.QCCCE-CSIRO-ME3.6-0rlilpl | SMHLRCA4
7. ICHEC-EC-EARTH r12ilpl SMHI.RCA4
s. ICHEC-EC-EARTH rlilpt KNMI.RACMO22E
9. ICHEC-EC-EARTH r3ilpl DMI-HIRHAMS
10. IPSL-IPSL-CMSA-MR rlilp1 SMHI-RCA4
1L MIROC-MIROCS rlilpl SMHIRCA4
12, MOHC-HadGEM2-ES rlilpl SMHI.RCA4
—_ H lgh . 1285.74 13 MOHC-HadGEM2 ES rlrilp!. KNMIRACMO22E
14 MPIM-MPL-ESM-LR rlilpl SMHI.RCA4
15. MPLM.MPLESM.LR rlilpl MPLCSC.REMO2009
Low: -410 16. MPLM-MPLESM-LR 2ilpl MPLCSC-REMO2009
17. NCC-NorESM1-M rlilpl SMHI-RCA4
18. NOAA-GFDL-GFDL-ESM2M rlilpl SMHI-RCA4
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HYDROLOGICAL MODEL

Conceptual rainfall- ¥ sivuy0-impervious Threshold (mm)
runoff model, where its J SIMHYD-RISC (mm)

parameters are SIMHYD-Perv. Fraction (None)

relatively sensitive to  [f SIMHYD-SMSC {mm) ) _ ‘
SIMHYD-Infiltration ShipE(NOM) moisture and |ntercept|0n

SIMHYD-Infitation Coeff, (None) loss.
SIMHYD-Interflow Coeff, (None)
SIMHYD-Recharge coefficient (None)
SIMHYD-Baseflow coeff, (None)

groundwater, soil

base flow index,

pervious percent, and
the capacity of soil

moisture store.

Daily rainfall, areal

potential

evapotranspiration.
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use maps

Land
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1072 A 1982 7 1002 T DeadSea Area Change
A A A Between 1972-2021

/{ e

é i s The Dead

; /&j i B Sea is

;E \? Shrinking
2002 l 2012 l s A

DEAD SEA SURFACE AREA
(KM%Sea Surface Area...
933.7

707.1665.9643 3

‘ ‘ 617.9597.5

Write Your
Topic or Idea
Elaborate on what you want to discuss. 1972 1982 1992 2002 2012 2021
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Pn e ———

Runs beatch250 (1 (1) (1) deads: beatel
Variable|Flow Flow JFlow Flow
Statistic | 90th Percentile 90th Percentile Maximum Maximum
3 Units | mA3.sn-1.mA-2 mL/d mL/d m"3.sA-1.mA-2
P coos N\ P scwo1 8,84€-11 0.00421) 5.93 7
~ \ A A . B4E- X :
{ E00000 e o e ot s vmar sc#02 8.84E-11 0.0239 0.152 215 7
conorlg O X G SC#03 7.02€-10 0.245 0.452 334 9
= s CosaTE )._f//‘ scwod 4.51€-09 1.31 168 693 2
A 1 / SC#05 8.84E-11 0.000182 0.00116 1.63] 7
N 00018
b at Keek Rosd Gmge 4 SC #06 1.12E-09 0.175| 0.287 224 1
00008,
i J!J . SC#07 3.40E-09 0.818 1.02 352 1
\ “‘{ SC#08 9.26E-09 2.6 4.17 965 3
SC#19 4.33€-10 0.0298| 0.063 55.5 8
sc#09 1.01E-10 0.0182 0.0657 11.2] 6
sc#10 1.07E-10 0.0167 0.126 121 7
sc#11 1.75E-11 0.00329 0.0628 28.2] 1
SC#17 0 0 0.000662 0.671 7
SC#12 1.81E-09 1.04] 139 1.05E+03 | 1
sc#13 0 [ 0.00461 5.4 5
sc#14 5.28E-09 0.732 117 314 2
sc#1s 5.62E-12 0.000508 0.013 5.67| 6
SC#16 9.39E-11 0.0114/ 0.0583 15.2 1
Fa \ SC#H18 7.18E-09 1.17 2.36 666 4
Jres/p,m \ \
4 ~CFO001 —
ITHASA AT GHOR SAFI
" T v

P R DT LY | b

]

[

o mares s sacons s}

| n} i lnm

¥ —— Lot R Tt

I lll

I

bty bt I s [

JJh

e

i

] JL*L.:%:—‘-“—!J;LLLL-L:UJT_!:LJLHH—“-‘&:—.“-‘-—L:!.;*—-'—‘-:!—‘L.

M “HUI Ly

f

wEmte]

|

: ‘Ill,l, .

11



30/04/2024

Dams Results

0 ’ :] MLevel: 2.80% "‘"V

Dam sensors and loT Flow Units and Water Level Alert
System

12
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deadSea-subcatch250 (1)::Flow:Memn

! 360.319211743591
0.0571914856512125

deadSea-subcatch250 (1): Flow: Mean
! 148235255457754.08

4.96306107197984e-11

deadSea-subcatch250 (1):Flow::50th Percentile

! 224973284030474
0

deadSea-subcatch2 50 (1)::Flow::90th Percentile
! 9.25539664382175e-09

0

deadSea-subcarch250 (1) Flow::Maxmum
! 90323.8539368499

57.9451341820606

deadSea-subcatch250 (1):Flow:Maximum
! 4.10124611514134-06

5.81272058201786e-08

13
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CORDEX Surface runoff -DeadSea(mm/day)
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M L & IOT Rain Water Level Detection Sensor Module

Arduino Uno - R3

This sensor module can estimate the water level through
a series of exposed parallel conductor line marks

Ardiiing Uns is 3 micracontraller board measuring the water droplets and capacity of dams.

Easily convert water to analog signal, the output analog

has 14 digital input/output pins . ] d
signal can be read directly on the Arduino board to

6 analog inputs achieve the effect of water level alarm.

16 MHz ceramic resonator The surface has gone through plating processing to

a power jack, enhance the electrical conductivity and corrosion
resistance.

ICSP header and a reset button.

ESP32 ESP-WROOM-32 NodeMCU Wi-Fi + Bluetooth
Development Board CP2102 (38 Pins)

Water Flow Sensor

Flowmeter

ESP32 can perform as a complete standalone system or
as a slave device to a host MCU, reducing communication
stack overhead on the main application processor. ESP
with other systems to provide Wi-Fi and Bluetooth
functionality through interface.

15
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Soil Humidity Sensor Module Opto-coupler relay 1 channel red

The Soil Moisture Sensor Module determines the amount
of soil moisture by measuring the resistance between

two metallic probes Relays are used wherever it is necessary to control a

high-power or high-voltage circuit with a low-power
circuit, especially when galvanic isolation is desirable.

Aquarium Pump 12V Model RS-385 DHT11 Digital Temperature and Humidity Sensor
Module

DHT11 module is a Temperature and humidity sensing
Aquarium pumps influence agitation by displacing water  module, which uses Digital Signal Acquisition, which
with air bubbles. converts the Temperature and Humidity to a digital

Reading, which can be easily read by a Microcontroller.

16
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LM2596 DC-DC Step Down Module / dc-dc

The LM2596 Step-Down Regulator Module is widely used
in various electronic applications and is capable of
handling input voltages ranging from 4.5V to 40V.

To Power ESP32

Codes

17
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#include <Wire.h>
#include <LiquidCrystal_I2C.h>

// Define the pins for the sensors

const int sensorPinl = 2; // Sensor 1 connected to pin 2
const int sensorPin2 = 3; // Sensor 2 connected to pin 3
const int Buzzer = 4; // Buzzer connected to pin 4

// variables for sensor 1
volatile int flowRateil;

unsigned int flowMillilitresi;
unsigned long totalMilliLitresi;
unsigned long oldTimel;

// variables for sensor 2
volatile int flowRate2;

unsigned int flowMilliLitres2;
unsigned long totalMmilliLitres2;
unsigned long oldTime2;

// variables for water level sensor
int waterLevelvalue;
float waterLevelPercentage;

// LCD configuration
Liquidcrystal_I2C lcd(ex27, 16, 2); // Address ex27 for a 16x2 LCD
LiquidCrystal_I2C lcd2(ex26, 16, 2); // Address ex26 for another 16x2

const int waterLevelPin = A@; // Water level sensor connected to analog pin A@

LCD

void setup() {
// Initialize serial communication
Serial.begin(96€0);

// Initialize LCD
lcd.init();
lcd.backlight();

lcd2.init();
lcd2.backlight();

// Set the sensor pins as inputs
pinMode(sensorPini, INPUT);
pinMode(sensorPin2, INPUT);
pinMode(Buzzer, OQUTPUT);
digitalwrite(Buzzer, LOW);

// Attach interrupts to the sensor pins
attachInterrupt(digitalPinToInterrupt(sensorPinl), pulseCounterl, FALLING);
attachInterrupt(digitalPinToInterrupt(sensorPin2), pulseCounter2, FALLING);

// Initialize variables for sensor 1
flowRatel = @;

flowmilliLitresl = @;
totalMillilitresl = @;

oldTimel = @;

// Initialize variables for sensor 2
flowRate2 = @;

flowMmillilitres2 = @;
totalmilliLitres2 = o;

oldTime2 = @;

18
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// Display initial message on LCD
lcd.setCursor(@, 0);
led.print("Flow In:");
lcd.setCursor(e, 1);
led,print("Flow Qut:");

lcd2.setCursor(@, @);
lcd2.print(“Level:");

}

void loop() {
// sensor 1 calculations
unsigned long currentTimel
unsigned long elapsedTimel

millis();
currentTimel - oldTimel;

if (elapsedTimel >= 1e00) {
detachInterrupt(digitalPinToInterrupt(sensorPinl)});
flowRatel = (1@e@ / (elapsedTimel / 1000.08)) * (float) flowMillilLitresl / 100@.@;
flowMillilLitres1l = @;
oldTimel = currentTimel;

Serial.print("Flow rate In: ");
Serial.print(flowRatel);
Serial.println("L/m");

lcd.setCursor(9, @);

led.print(" "); // clear previous value
lcd.setCursor(9, @);

led.print(flowRatel);

led.print(" L/m");

attachInterrupt(digitalPinToInterrupt(sensorPinl), pulseCounterl, FALLING);

// Sensor 2 calculations
unsigned long currentTime2 = millis();
unsigned long elapsedTime2 = currentTime2 - oldTime2;

if (elapsedTime2 >= 1000) {
detachInterrupt(digitalPinToInterrupt(sensorPin2));
flowRate2 = (1000 / (elapsedTime2 / 1000.0)) * (float) flowMilliLitres2 / 10e0.0;
flowMilliLitres2 = @;
oldTime2 = currentTime2;

serial.print("Flow rate out: ");
Serial.print(flowRate2);
Serial.println(“L/min");

lcd.setCursor(9, 1);

led.print(” "); // Clear previous value
lcd.setCursor(9, 1);

lcd.print(flowRate2);

led.print(™ L/m");

attachInterrupt(digitalPinToInterrupt(sensorPin2), pulseCounter2, FALLING);

19
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}

else

}

}

}

}

// Convert analog value to percentage (mapping range from ©-1023 to ©-100)
waterLevelPercentage = map(waterLevelvalue, 5, 625, 0, 100);

if (waterLevelPercentage >= 95) {
digitalWwrite(Buzzer, HIGH);

{

digitalWrite(Buzzer, LOW);

// Display water level percentage on LCD 2
led2.
led2.
lcd2.
lcd2.
lcd2.

setCursor(7, 9);

print(" "Y; // Clear previous value
setCursor(7, @);
print(waterLevelPercentage);

print("%");

serial.print("wWater Level:");
Serial.print(waterLevelvalue);
serial.println("%");

delay(1@00); // Adjust the delay as needed for updating the LCDs

void pulseCounteri() {
flowMillilitresl++;
totalMillilitresli++;

void pulseCounter2() {
flowMilliLitres2++;
totalMilliLitres2++;

20



