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Framework of the study area;
Set of methodologies used in the study;
Preliminary Results;

Technical and Scientific contribution.
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INTRODUCTION

LOCALIZAGAO GEOGRAFICA DE ONDJIVA E ARREDORES

A

[ Bacia Hidrografica do Cuvelai Comunas abrangidas pela drea de estudo Provincia do Cunene
Rio Tchimporo I Chiede [ Angola
[ Area de estudo B Evale B Africa
I Kafima
B Mongua
I Namakunde
[ Ombala yo Mungu
[ Ondijiva

Fig.1 - Geographic location of Ondjiva and Surroundings. | Source: Carlos, 2021.

U ®

Population: Major problems:
300,000 inhabitants *  Droughts
* Floods

Need for deeper characterization of climatic, environmental and

technical variables

MAIN PROBLEM

SCARCE

INACCURATE

HYDROGEOLOGICAL
INFORMATION

DISPEERSE

OUTDATED

Major obstacle in the elaboration of a strategic plan to artificially recharge
shallow aquifers, using the waters available during periods of flooding and
inundation

MAIN OBJECTIVE

©®

To characterize the rainfall recharge process in order to
provide indispensable data for decision making regarding the
methodologies that can be implemented for artificial recharge
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WHY THE SHALLOW AQUIFERS?

MOTA MARQUES (1966)

MUFITO CHANA MUFITO CHANA MUFITO CHANA

Only precipitation above 35mm had a real impact on the

effective recharge of the shallow aquifers in this region

o pormansnio
7/ Fic do rogimo somi-pamanario
13 o do rogime tompmraro
A\ Fio do regme ckmar

PN ATANN IO TRl ANGOLA’S NATIONAL WATER PLAN (2017)

Presented an estimate of 18.5mm for groundwater recharge

in the Ondjiva region, without making mention of the
methodology used for this purpose

Fig.2 - Distribution of the main
aquifers of the Kalahari.

Source: SINFIC, 2005, modified Fig.3 - Geographic location of the Cuvelai-Mui-Peireira
by Carlos, 2021. D’Eca-Namacunde Hydrogeological Province by Mota
Marques (1966). Source: SINFIC, 2005.
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METHODOLOGIES

The configuration of the methodology used
to respond to the main problem derives Q‘
from a doctoral thesis on Hydrogeological Q ‘ ‘

and Environmental Characterization of m
Luanda and Surroundings, authored by
Gabriel Luis Miguel, which guides the steps
to be followed for this purpose.
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Monthly water balances in semi-arid and arid regions promotes th
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INVENTORY POINTS AND SAMPLE ANALYSIS

Total of water points inventoried = 162

23

m Cacimbas

m Chimpacas

m Tap water catchments

m Groundwater catchments

® Tap water Resorvoirs

® Chana / Ecango

& Desalination plant
Excavation

Graph. 1 - Distribution of the water points inventoried. Source: Carlos, 2021
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Fig. 4 - Geographic location of the fieldwork. Source: Carlos, 2021

Total of water samples = 25

Total of soil samples = 15

ﬁ’yﬂrliﬂ 2
b, 5
b L2 f B S

Fig. 5 - Water samples from Ondjiva and
Surroundings. Source: Carlos, 2021
o

&I » Submitted to majority ion and
stable isotopes analysis

Fig. 6 - Soil samples from Ondjiva and Surroundings.
Source: Carlos, 2021

.
» Submitted to geothecnical tests to ‘z
determine the permo-porosity
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PRELIMINARY RESULTS o &
PRELIMINARY GEOLOGICAL AND HYDROGEOLOGICAL CHARACTERIZATION
Diaclases
approx. 3mm
thick in SE
direction

: - - Whi Channel with carbonate Conglomerates
Top: Red ity Base: White marls material filing - identified within GROUNDWATER CONFERENCE
sandstons Sedimentary the mari oy et
structure Stratigraphic

Fig. 7 - Geologic field work. Source: Carlos, 2021 discontinuity



GEOTECHNICAL CHARACTERIZATION OF SOIL SAMPLES
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Graph.2 - Particle size distribution curves of the soil samples. Source: Carlos, 2021
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Graph.3 - unified soil classification system distribution
for soil samples. Source: Carlos, 2021
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Graph.4 - Highway Research Board (HBR)distribution for soil
samples. Source: Carlos, 2021

Fig. 8. Particula size analysis by
sieving .Source: Carlos, 2021

Fig. 9. constant load permeameter.
Source: Carlos, 2021
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DETERMINING THE ORIGIN OF WATER SAMPLES THROUGH STABLE ISOTOPE ANALYSIS

120
8H2 = (8*5018) + 10
100 R2=1
80
60
40 ——= = Fig. 10. water samples for isotopic
T _se "~ - analysis. Source: Carlos, 2021
io - 5H2 = 4,7895*5018 - 16,253
- = R2 = 0,9984
-10 5 10 15
-60
-80
5018
® Water from Chimpaca 4 Water from Groundwater cathment
Tap water e  Water from Cacimba
= = - Evaporation water line
—— Global meteoric water line Fig. 11- Liquid Water Isotopic
analyser. Source: Carlos, 2021
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TECHNICAL AND SCIENTIFIC CONTRIBUTION
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Fig. 12- Presentation of the EFUNDJA project at Fig. 13- Silver medal won by EFUNDJA project
the International Fair of ideas, innovations and
new products - Nuremberg, Germany

Fig. 14 - Authors of the EFUNDJA project
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THANK YOU FOR YOUR ATTENTION
OBRIGADO PELA VOSSA ATENCAO

Contacts:

marco.paulo.Carlos@gmail.com

gabrielmiuel71®gmail.com
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