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Figure 5-18: Comparison of calculated groundwater level distribution (17th layer) of
[Q0-RPO Model] and [Q0-RP3 Model]

The comparison figures of the calculated salt concentrations (17th layer) between Basic
Model 2 and the three described cases are also shown below. The comparison period is the
same as that of basic model 1.

! ﬁ i <
-
£ v
. i
0
oo (
oo
o A
g =]
o
o N
o L
=)
E I 0 0|
5] m
jmn) jmumsl =
O O o
= =0 \= (mi 0000 ol
= o Y= K i
i ] im ool a 0
325000 | famimi
s n| ]
g (il (anmim|
/e [Sasss!
H
el sl O
oo IO cogfiooo
EEER S s} ool mua
o [5i J =] 0
= Hor 0 ! AT o [ul
BEEEZTEES e SREREpE — ivaE s E| o O
= inm = e
| imai! S T alamalns
| imnin] i ¥ e JOoooT
] NN A THHHEAF
1O OO0
T i
Leyenda
[ ] Zzonamarina
B skym®omas
) ] 1kg/m® omas, menos de 5 kg/m*
—m= 0.1 kg/m” 0 més, menos de 1 kg/m®
o 0.01 ky/m® 0 més, menosde 0.1 kg/m* ||~
-0.01 kg/m* 0 més, menos de 0.01 kg/m* [
[ -01kg/m’ omés, menos de 0.01 ky/m’ [
- - -1 kg/m” 0 més, menos de -0.1 ky/m®
¥ r [ menosde-1ky/m®
= T T T T
320000 325 330000 335 340000 345000 350000 355 360000 365000 370000 375000

(End of the dry period (April 2035))

5-23



CAPACITY ENHANCEMENT OF GROUNDWATER AND SEAWATER INTRUSION MANAGEMENT
IN THE REPUBLIC OF CUBA

345000

» L
-
4
e . v ;
340000 jmim| 0 o . -
=] il
< r B s ‘
A W) aw s ) 0
T =
] ] 0
B, wale in] o) 0 3
335000 “ o = L
0 o
o o s} R
il H mn
=
H ol =t \
o
330000«5 — — = 2 -~ el E%H L
o0 B g
a|
B Hﬁ oo 5
325000 m ma e T
= paaaaagis O
B et
]
15' vy i X =
EEEESA\ IO ~ ] o 0 (] [mim|
o s | /( /
= L :ﬁé:E, ~NO e o
O ] o0 0 A~ — ——
O e T i — = |
B LR EaE
] immins W ik 8 im i)
‘ NN R 1HEEE

Leyenda
[ | Zzonamarina
B skym®omas
] 1kg/m® o mas, menos de 5 kg/m*

—E= 0.1 kg/m” 0 més, menos de 1 kg/m® H
o 0.01 kg/m® 0 més, menos de 0.1 kg/m*  [*
-0.01 kg/m’® 0 més, menos de 0.01 kg/m* [

[] -01kg/m’ omas, menos de -0.01 ky/m* [
- -1 kg/m” 0 més, menos de -0.1 ky/m”®
I B menosde-1kg/m®
I
320000 325000 330000 335 340000 345000 350000 355

T T T
360000 365000 370000 375000

(End of the rainy period (October 2035))

L u L n L L L \
-
£ v
o s \
o
=)
=
g )
m
m N
o L
=) mi
BeHER )
oo oo
o
=]
m
R + e -
o m) OO0
325000 | OO0 T
000 ]
0_CIACEE)T oo
0 /0 coog\ton
0 jus)
]
m min] mmn in|
oo in} [=n =
EEEESA\| oo af
o 8 Jmi -\ [
m e
= S\l CyoN o) m o
oo O — = i ok
m (nm = v
| mm T I OO
| (mimn] R gL OO
‘ HEEAEHESF i
100 OOO0CT
AR O
Leyenda H
[ ] Zzonamarina
B skym®omas
] 1kg/m® omas, menos de 5 kg/m*
~jE= 0.1 kg/m” 0 més, menos de 1 kg/m®
o 0.01 kg/m® 0 més, menos de 0.1 kg/m*  [|*
-0.01 kg/m’® 0 més, menos de 0.01 kg/m* |
[ ] -01kg/m’ omas, menos de -0.01 ky/m® [
- -1 kg/m” 0 més, menos de -0.1 ky/m®
I B menosde-1kg/m*
I
T T T T
320000 325000 330000 335 340000 345000 350000 355 360000 365000 370000 375000

(Last month (December 2035))

Figure 5-19: Comparison of calculated groundwater salt concentration distribution
(17th layer) of [Q0-RPO Model] and [Q0-RP1 Model]
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Figure 5-20: Comparison of calculated groundwater salt concentration distribution
(17th layer) of [Q0-RPO Model] and [Q0-RP2 Model]
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Figure 5-21: Comparison of calculated groundwater salt concentration distribution
(17th layer) of [Q0-RPO Model] and [Q0-RP3 Model]
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C. Scenario of groundwater discharge fluctuation

Three cases of assumption for the pumpage volume were undertaken in which the
groundwater recharge volume was the same as Basic Model 1 (Q0-RAO Model).

O Q1-RA0 Model
* Volume of groundwater pumped: The volume was reduced annually at the same
rate so the recharge volume in 2035 will be 90% of the recharge volume of
Q0-RAO0 model.
@ Q2-RA0 Model
* Volume of groundwater pumped: The volume was increased annually at the same
rate so the pumpage volume in 2035 will be 110% of the Q0-RAO model.
@ Q3-RA0 Model
* Volume of groundwater pumped: The volume was increased annually at the same
rate so the pumpage volume in 2035 will be 120% of the Q0-RAO model.

The transition result of the calculated groundwater level of the Basic Model 1 and the three
cases described are shown in the figure below.

(HS-563) (LSU-8)

Figure 5-22: Fluctuation of the calculated groundwater levels ([Q0-RAO Model], [Q1-RAO
Model], [Q2-RA0 Model] and [Q3-RA0 Model])

The comparison figures of the calculated groundwater level distribution between Basic
Model 1 and the three cases (17th layer) are shown below. The comparison period is the same
as that of the previous section.
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Figure 5-23: Comparison of calculated groundwater level distribution (17th layer) of
[QO0-RAO Model] and [Q1-RAO Model]
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Figure 5-24: Comparison of calculated groundwater level distribution (17th layer) of
[Q0-RAO Model] and [Q2-RA0 Model]
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Figure 5-25: Comparison of calculated groundwater level distribution (17th layer) of
[Q0-RAO Model] and [Q3-RA0 Model]

The comparison figures of the calculated salt concentrations (17th layer) between Basic
Model 1 and the three cases described are also shown below. The period of comparison is the
same as that of the previous section.
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Figure 5-26: Comparison of calculated salt concentration distribution (17th layer) of
[QO0-RAO Model] and [Q1-RAO Model]
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Figure 5-27: Comparison of calculated salt concentration distribution (17th layer) of

[QO0-RAO Model] and [Q2-RAO0 Model]
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Figure 5-28: Comparison of calculated salt concentration distribution (17th layer) of
[QO0-RAO Model] and [Q2-RA0 Model]
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d. The best and the worst scenario for the groundwater recharge and
pumpage volume

The best and worst scenarios were established by combining changes in groundwater
recharge and pumpage volumes based on Basic Model 1 (Model Q0-RAO).

(D Best Case Scenario (Q1-RA3 Model)

* Volume of groundwater pumped: The volume was reduced annually in the same
rate so that the pumpage volume in 2035 will be 90% of the recharge volume of
the Q0-RAO model.

* Volume of groundwater recharge: The volume was increased annually at the same
rate so that the recharge volume in 2035 will be 110% of the recharge volume of
Q0-RAO0 model.

@ Worst Case Scenario (Q3-RA1 Model)

* Volume of groundwater pumped: The volume was increased annually at the same
rate so that the recharge volume in 2035 will be 120% of the recharge volume of
Q0-RAO0 model.

*  Volume of groundwater recharge: The volume was reduced annually at the same
rate so that the recharge volume in 2035 will be 80% of the recharge volume of
Q0-RAO0 model.

The results of the fluctuations in the calculated groundwater levels of Basic Model 1 and the
two cases described are shown in the following figure.

(HS-563) (LSU-8)

Figure 5-29: Fluctuation of the calculated groundwater levels ([Q0-RAO Model],
[Q1-RA3 Model] and [Q3-RA1 Model])

The comparison figures of the calculated groundwater level distribution between Basic
Model 1 and the three cases described (17th layer) are shown below. The period of
comparison is the same as that of the previous section.
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