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m Model Development

5) HF T —32 & OKXIFHERE)
N=100

1) [%7K : Rainfall/Temperature (source: Meteorology Agency of Djibouti R B)
2) T #hFI A Land use (source : MAEPE-RH 2 %)
3) ¥25 : DEM — NASA/NSA Shuttle Radar Topography Mission (SRTM) Dataset

4) & : Geology — Geological map of Djibouti (source: CERD)
5) F P T —4%:Hydrogeological Data (Wells, Boreholes etc.) (source : MAEPE-RH 2= %)
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Case Study (1): Optimization of parameters

Initial values K (m?2) Optimized values K (m?)
Alluvium deposit 1.37 x 1010 1.37 x 10°10
Gulf/Stratiform basalt 7.33x1071° 9.14 X 10°
Dalha basalt 1.36x 10 1.01 X 10°®
Somali basalt 9.21x 10 3.49 X 10°

Initial values of K were from Jalludin et al. (2004) and calibrated values
were obtained manually.

Aquifers systems Age Permeability | Porosity
(Myr) K (m?) (%)
Gulf/Stratiform 1.5~3.4| 7.33x1010 10
Dalha basalt 3.4~9 1.36 x 101 10
Somali basalt 3.4~9 9.21 x 101! 10
Quaternary rocks <2 1.37 x 1010 40

Number of Run >30



Results (Case Study (1)-1) Steady state simulation sw#coE#{E:0530EF(7 L
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ELIMINATION FROM SATELLITE IMAGES IN DJIBOUTI

< Rubanga et al. 2023 >
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FRATXIRIT

Study Area Z Ambouli 7D X R
' Ali Faren J <

40 Kilometers

Streamlines
(overlay)

(a) (b) (c)

“ig.3 EALI SABIH Region - In picture (b) Alifaren watershed (c) Selected part showing
zeological faults lines (Red) and overlayed streamlines derived from DEM data (In Orange)

1/100,000#0 5 E <ISERT-ORSTOM 1983-1995>



Background & Previous Study

Background
- Impact geographical land surface

- Forlunderground flow water simulation - Irregular geographical feature such
ault

- 1 fracture-fault can make unexpectable simulation result

- Necessary to detect fracture-fault

Previous work

Fault Detection using PALSAR-1/2 image data for ground water
analysis

- Series of adaptive filter and gradient filters on otho-rectified
PALSAR

- Derive relief images

- Fault detection analysis — overlaying relief image on geology
map

Issue

Unmatching of the Geological map with
Satellite imagery on the precise level

Fig-1 Relief i

from PALSAR-1/2 image
< Arvelyna et al. 2023 >

SIF
1/100,000# & X]
<ISERT-ORSTOM 1983-1995>
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Method: Data

DEM

WorldView-3
(8 bands 1.2 m)

AW3D DEM
(1 band, 5 m)

PALSAR 1/2
(1 band, 25 m)

AW3D DEM (slope)
(1 band, 5 m)

Stacked input patch
(11 bands, 25 m)

|

Labeling training data
(ArcGIS Pro, Buffer method)

|

Deep-CNN model
(ENVINet5)

Stepwise elimination
(ENVINet5)

SLOPE

PALSAR 1/2

WORLD VIEW 3
( 8 Bands)
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Fig-6 Training data sets
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Fig
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Method: Data Processing

Stacked 11 bands
input patch

Input patch

e Ali Faren

=== Training label
= Validation label

6 Kilometers
J

Fig-7 Training data sets
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H Feature map

> Merge

=) 3x3 convolution
= 2x2 downsampling
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Tensorflow model; ENVINeT5
Patch size: 414x414, 560x560
Dataset Train-Validation split; 80:20

Epochs : 50
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Fig-8 ENVI - Architecture
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Results

100+ 100-
O 75 75-
S W i
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(O] -~ Accuracy g - F1
2 - Loss © — Val_Accuracy
I 25 — Precision = 2 S e o
~ Recall ~ Val_Recall
0 10 20 30 40 50 0 10 20 30 40 50
Epoch Epoch
Fig .9 Training curve for accuracy, Fig.10 Validation curves for accuracy,
loss, precision, recall loss, precision, recall and F1

23




Results: Step-wise elimination
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Fig.12 Step-wise elimination
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Results

w—=_ Ali Faren
Fracture-fault

— WA

| Multi-input

image

0 1.5 3 6 Kilometers
| I TR A NN A N S

Fig.13 Fracture-fault as seen on a wadi after step-wise elimination
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