Improved Groundwater Management in the
Arab Region through Enhanced Data and

Information Access and Innovative
IgGm ol technologies
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2009-2020 2021-2030 2031-2040 2041-2050 2051-2060 2061-2070 Average

415.0 376.8 422.6 288.7 347.2 312.4 349.6 CNRM 8.5 415.0 376.8 4226 288.7 347.2 312.4 349.6
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& Stress Periods

Number of stress perods: |144 |3

] Use datesAimes

Total time: 4383.0 (d)

Start

Steady state

Length | Num Time Steps | Muliplier |
10

¥ 1|12/31/2008 12:00:00.. | ~| 310 1 -
2|1/31/2009 120000 AM _v[280 |1 10 r
3|28/2009 120000 AM ~[310 |1 10 r
 4]3/31/2009 1200:00 AM ~[300 |1 10 r
 5]4/30/2009 1200:00 AM ~[310 |1 10 r
_ 6]5¢31/2009 12:00:00 AM ~|30.0 1 1.0 L
| 7|6/30/2009 1200:00 AM ~|31.0 |1 1.0 -
| 8|7/31/2009 1200:00 AM ~|31.0 |1 1.0 r
_9|es31/2009 12:0000AM ~[300 |1 1.0 r
10| 9/30/2009 12:00:00AM ~[310 |1 1.0 r
 11[10/31/2009 120000 .. ~[300 |1 1.0 r
12[11/302009 120000 .. ~[310 |1 1.0 r
13|12/31/2009 120000 .. ~[310 |1 10 r
14]1/31/2010 120000 AM _~[280 |1 10 r
ET- AL YL FLVET. R OO AR LT, % 4 L.y I—
136 | 3/31/2020 12:00:00 AM _~[300 |1 10 r
137 4/30/2020 12:00:00 AM_~[31.0 |1 1.0 r
138 |5/31/2020 120000 AM _~[300 |1 1.0 r
139 6/30/2020 12.00:00 AM ~[31.0 |1 1.0 r
140 7/31/2020 12.00:00 AM ~[31.0 |1 1.0 r
141 |831/2020 12.00:00 AM _~ 300 |1 10 r
142 |9/30/2020 12.00:00 AM ~ 310 |1 10 r
7143 |10/31/2020 12:00:00 .. ~|300 |1 1.0 (]
184 |11/30/2020 12:00:00.. ~|31.0 |1 1.0 r
End | 12/31/2020 12:00:00 .. ~ r

744 22y &) i@ s muad Periods
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(&) stress Periods X

|
Mumber of stress periods: m

Length | Mum Time Steps  Muttiplier | Steady state

Use dates/times Total time: 22615.0 (d)
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@ XY Series Editor

Use dates/times

Help...

Time: | Recharge rate ... | A
1 |1/1/200% 12:00:00 AM j 0.000405574
2_ 2/1/2003 12:00:00 AM j 0.000405574
3_ 2/1/2003 12:00:00 AM j 0.000137526
4_ 3/1/2009 12:00:00 AM j 0.000137526
5_ 3/1/2009 12:00:00 AM j 0.0000920219
'Ei_ 4/1/2009 12:00:00 AM j 0.0000930219
?_ 4/1/2009 12:00:00 AM j 0.000141003
B_ 5/1/2009 12:00:00 AM j 0.000141002
9_ 5/1/2009 12:00:00 AM j 0.000119758
T 6/1/2009 12:00:00 AM j 0.000115758
T 6/1/2009 12:00:00 AM j 0.000201321
? 7/1/2009 12:00:00 AM j 0.000201321
? 7/1/2003 12:00:00 AM j 0.0000797357
T 8/1/2003 12:00:00 AM vI 0.0000757357 | v

0.0014

0.0012

0.0010

0.0008

0.0006

Recharge rate (m/d)

0.0004

0.0002

|§+& @»H Import... || Export...

* (=) XY Series Editor
Time Recharge rat... 0.00204 T ! !
283 [10/1/2020 12:00:00 AM j 0.000157522 00018 : : :
284 [11/1/2020 12:00:00 AM j 0.000157522 ' ] ] ]
285 [11/1/2020 12:00:00 AM j 0.000183993 0.0016 : : :
286 [12/1/2020 12:00:00 AM j 0.000183993 0.0014 i i ]
287 [12/1/2020 12:00:00 AM j 0.000202553 PE~ 00012 : : ]
288 021 12:00:00 4| 0.000506302 % ' : I I
289 021 12:00:00 M no0606202 = 0.0010+ f f f
20 02112:00:00 9 0.000456531 £ 0.0008 - f f !
291 021 12:00:00 8, 000456681 E | | f f
292 0 00:00 44| 0.000471327 000061 } e || .
293 0 00:00 | 0.000471327 0.0004 - | ‘" | || ” ! ‘ | AT
. : i ‘ h (R e I Ik
3 a2 120000 LTS oaonz i b il il i !.i.li.!
| 2 . ke | 0.00024E308 0 l. ‘ | | | | | | | | | | |
29% 021 12:00:00 M[0.000130835 K9 J | | u | | u
2010 2020 2030 2040 2050 2060 2070
Ise datesAimes Time
Help... |§+|: §:+| | Import... | | Export... Cancel
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Laad a9 1/1/2021

(&) XV Series Editor (&) XV Series Editor *
Time Head-Stage (m) 2.3 Time Head-Stage {m) I
277 | 7/1/2020 12:00:00 AM ~| 7992009129 282 |10/1/2020 12:00:00 AM ~ | 7.950862512 . ! -
278 | 8/1/2020 12:00:00 AM ~| 7392009129 o 283 |10/1/2020 12:00:00 AM ~ | 3.003307529 | | i I"|| | ik Rt
— _ — i : ! \ i
279 |8/1/2020 12:00:00 AM v | 7951771303 284 |11/1/2020 12:00:00 AM ~ | 8.003307529 ||| ”|||| | I| [ b I“I||| || ' '! |'i|||.|| |'||| 5T | ‘ : l'.llll-'||
— — — 2.0 | ; : |
280 |9/1/2020 12:00:00 AM ~| 7951771303 285 |11/1/2020 120000 AM  ~| 8043522169 |'i| “ i I| i '|‘ | |‘ !"
281 |9/1/2020 12:00:00 AM +| 750862512 7 814 286 |12/1/20201200:00AM  ~|8.043522169 z |
282 [10/1/2020 120000 AM  ~| 7.950862512 F 287 |12/1/2020 12:00:00 AM ~ | 5.066384637 Fy 781
283 [10/1/2020 120000 AM  ~| 8.003307529 Z a0 288 |1/1/2021 12:00:00 AM ~ | 5.066384637 =
284 |11/1/2020 12:00:00 AM +| 8.003307523 - 239 0 00:00 - % 76+
— _— [-1] -]
285 |11/1/2020 120000 AM | 8.043522169 I 290 0 00-00 ~ [FE I
286 |12/1/2020 120000 AM | 8.043522168 794 291 021 12:00-00 ~ B
287 | 12/1/2020 12:00:00 AM ~| 3.065384637 292 0 D0:00 ~ 3 d 1) dal 5.‘ Yy :\-\:\A}‘ dtotod) Al M
P = 3 g - g ﬁa
288 | 1,1/2021 12:00:00 AM ~| 3.065384537 7.8 293 0 00-00 ~ =
J 1 | 1 | 1 | 1 | i 1 i 1 1 1 1 1 i i 1 i
2010 2015 2020 2010 2020 2030 2040 2050 2060 2070
Lze datesAimes Time Use datesAimes Time
Help... |Z= | | mpot.. | | Beot. OK 1| Cancel | | Help.. |3e2»| | mpot. | | Beot. | ok || Cancel
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& XY Series Editor ® | @& XY Series Editor *
Time | Flow rate (n"3/d) | & 100 Time Flow rate (m"3/d) A 1004
12 [1/1/2015 120000 A ~|-1250 12 [14/2015 120000 AM  ~|-125.0
13 [1/1/2015 120000 ~|-1300 13 [1/1/2015 120000 AM  +|-1300
14 [1/1/2016 120000 ~|-1300 1104 14 [1/1/2016 120000 AM = |-130.0 410
15 [1/1/2016 120000 A ~|-1350 15 [1/1/2016 120000 AM = |-135.0 |
16 | 1/1/2017 12:00:00 AM j-135.u g 1204 16 |1/1/2017 12:00:00 AM v |-1350 3 1204
17 [11/2017 120000 AM  ~|-140.0 '<'E’ 17 [1/1/2017 120000 AM  ~|-1400 13
18 [1/1/2018120000AM  ~[-1400 2 130 18 [1/1/2018 120000 AM  ~|-1400 % 1304
19 [11/2018 12:0000AM  ~|-1450 s 19 [1/1/2013 120000 AM  ~|-1450 =
20 [1/1/2019 120000 A ~|-1450 2 10 20 [1/1/2019120000AM v [-1450 = 140
21 [1/1/2019 12:00:00 AM j-m.n R 21 (17142019 12:00:00 AM ~|-150.0 i
22 [1/1/2020 120000 A ~|-1500 22 [1/1/20201200:00 AW ~|-150.0
23 [1/1/2020 120000 A ~|-1550 -150 23 |1/1/2020 12:00:00 AM v |-155.0 150+
| 1 | 1 | 1 1 1 | 1 | 1 |
[ - | - v . . . . . . .
2010 2020 2030 2040 2050 2060 2070
Use dates Aimes Time |se dates /times Time
Help... | %= @ | | mpot.. | | Beot. | 8K 1 | cCancel | | | Heb.. | |3 3»| | mpot. | | Beot. | [ ok ] cancd
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@ GMS 10.6.1 (B4-bit]) - [CNRME.5.gpr]
E File Edit Display Grid MODFLOW Window Help

USEe @I os@mFn "WOBPER® " 0o < J@ & 38 ® @ = »=

BEGRECDQA@HD @S || x 646326025422  v: 3808213507918 7z (7450103755768 5: 26276597976
ST
+

EDEE 20 Scatter Data -~
EIEIE newsurface 11.tif

ModelTop

| -8 CNRM2.5 (MODFLOW)
90012102
CNRME.5.out
Draw Down

N\

- R EN
CMNRME.5.CellSummary csv

=-O1&& Map Data ~
£ >

2. 2/28/2005 12:00:00 AM
3. 3/31/2005 12:00:00 AM
4. 4/30/2005 12:00:00 AM
5. 5/31/2005 12:00:00 AM
6. 6/30/2009 12:00:00 AM
7. 7/31/2005 12:00:00 AM
8/31/2005 12:00:00 AM
. 943072009 12:00:00 AM
10. 10/31/2009 12:00:00 AM

11 11 90N 1 TN AR

Show dates/times

o

L.

e

By F

Cell ID: 1100; Cell UK iz 25, j: 20, k: 1; Material: material_1; Centroid x: 764468.26025422, y: 3380821.3907918, = -7.450103759768; Size i: 49.28617010377

Plot Wizard - Step 1 of 2 x
Plot Type
Computed vs. Observed Data Active Dataset Time Series
cania: s
=]
Parameter Sensitivities =
Ermor vs. Simulation 184
a4
74 =S
T
124
15|
|
Active Dataset 10 Reach =
gg
E " B 2
e
Shows how computed values change overtime at a selected
location for the active dataset. Data for a maximum of 10
loc: be displayed at the same time.
Help < Back II Cancel

\ Jaslr

P,
,;”’)’D\L\&u/&(\«

T >
S 1968 N4

s

Value

B Active Dataset Time Series

Active Dataset Time Series
Cell Id: 1100

Display Opticns.

2.7 Set As Display Defaults
2.6 E $ Legend
25 | I 1 % : w Symbol Size
| 4 Frame Plot
2.4 1 h 0.: k L E | | _"'l Maximize Plot
TEERALD HCE TSNP 3 3
i ek A B A .
2.2 5&;%; .‘%;.“ 4 f;,i ?‘;'.% #ﬁ ‘@.‘ Export/Print...
& T & o &
W A W VT
SR S A S, S
2010 2020 2030 2040 2050 2060 2070
Time
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@ GMS 10.6.1 (64-bit) - [CNR ki
E File Edit Display Gri MODFLOW indow Help
HER=1=| lg! | @ ﬂ Mew Simulation...

DiGREHLEOAE

- CJ0gg 3D Grid Data
= EE orid

5 CCF (CNRMB
L[] CNRMB5CellS:
DE Map Data
5.6 Model1
D@ Boundary

Delete Simulation
Check Simulation...
Run MODFLOW

Read Solution...

Flow Budget...

-

R LY EX-EL

S:|

[|e] Loy [1

A

@ Flow Budget

Cells  Zonef USGS ZONEBUDGET

Global Options..

Title: |

1. 1/31/2009 12:00.00 AM

5. 5/31/2009 12:00:00 AM
6. 6/30/2009 12:00:00 AM
7. 7/31/2009 12:00.00 AM
8. 8/31/2009 12:00:00 AM
3. 9/30/2009 12:00:00 AM
10. 1043142009 12:00:00 AM

1111 /900G 170000 AR

Show dates/times

Composite zones

Number of zones: |0 =

Edit Zones...

[ Run ZONEBUDGET

LPF - Layer Property Flow... Outtoutt Output
. put times:
PCG - Pre. Conj.-Gradient Solver... O Listing fle
(®) Muttiple outputs ®a
0OC - Output Control... () Specified | Times. .
] ZBLST
Optional Packages
Csv
Mame File... Hcsvz
Parameters...
Observations. [Jview: CSV Open Containing Folder
Parameter Estimation...
Stochastic...
Advanced
(Ee
V&
>
. [
£
Options...
7227
e Help

one|

A
@ S Y Ji;
= y L
SRS/
o 3»&:7@@:%
>

KIS
Water Budget / CNRM 8.5 (m3/Yr.)
IN ouT IN-OUT
Recharge Recharge Change of
fromg fromg Lir:-\;?l Well Lateral Flow avergage
Rainfall irrigation annual storage
Reference
Period (2009- 245,685 127,978 803,951 511,863 692,882 -27,131
2020)

222,094 155,581 848,505 622,325 604,191 -337

2031-2040 249,738 155,581 840,845 622,325 625,448 -1,609
2041-2050 171,137 155,581 863,194 622,325 565,224 2,364
2051-2060 205,974 155,581 853,515 622,325 594,430 -1,685
2061-2070 185,349 155,581 855,225 622,325 575,677 -1,847
Average 206,858 155,581 852,257 622,325 592,994 -623

Relative change in comparison to refence period (%)

-9.6 21.6 5.5 21.6 -12.8 -98.8
2031-2040 1.6 21.6 4.6 21.6 -9.7 -94.1
2041-2050 -30.3 21.6 7.4 21.6 -18.4 -108.7
2051-2060 -16.2 21.6 6.2 21.6 -14.2 -93.8
2061-2070 -24.6 21.6 6.4 21.6 -16.9 -93.2
Average -15.8 21.6 6.0 21.6 -14.4 -97.7
-15.8 21.6 6.0 21.6 -14.4 -97.7
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