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1.Introduction

Due to Talwan's rapid economic
development and high population
density, agriculture, Industry and
people's livelihood .Water resources has
become a very important issue.

.

Picture source: Shutterstock
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1.considerable storage space
2.decentralized storage

3.not easily affected by surface human
activities, pollution and seasonal

4.low construction and maintenance costs
D.easy access, eftc.

Picture source:The Nature Conservancy
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Objective

Using excel and Arcgis to collect and process the data to get the dataset.

Due to lot of vacant among the dataset,| am going to use artificial neural
network to make dataset more comprehensive.

Compare with Water Quality Standards to select the feasible site for
aquifer storage and recovery in Taiwan .




2.Method and materials
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Water quality

classify

Water quality
parameters

parameter

Water surface
to wellhead
depth (m)
Water
temperature
°C)
Conductivity
(wmho/cm25°C)
pH value
Dissolved
oxygen
(electrode
method) (mg/L)

Dissolved
oxygen
(electrode
method) (mg/L)
Redox

potential (mV)
Total Hardness
(mg/L) Total
Dissolved
Solids (mg/L)

land use

geological compositio

Pollution source

Other

Parameters

(continued)

Oxidation-
reduction
potential (mV)
Total hardness
(mg/L) Total
dissolved solids
(mg/L) Chloride
salts (mg/L)

Ammonia
nitrogen (mg/L)

Unit discharge
volume Q/s
(cmh/m)
Water
permeability
coefficient K
(m/min)
Water
conductivity T
(m2/min)

Parameters
(continued)

Nitrate Nitrogen

(mg/L) Sulfate
(mg/L) Total
Organic Carbon
(mg/L)

Arsenic (mg/L)

Cadmium (mg/L)

Chloride (mg/L)
Ammonia
nitrogen (mg/L)
Nitrate nitrogen
(mg/L) Sulfate
(mg/L)

Parameters
(continued)

Chromium
(mg/L)

Copper (mg/L)
Lead (mg/L)
Zinc (mg/L)

Iron (mg/L)

Total Organic
Carbon (mg/L)
Arsenic (mg/L)
Cadmium (mg/L)
Chromium
(mg/L) Copper
(mg/L)

Parameters
(continued)

Manganese
(mg/L) Mercury
(mg/L) Nickel
(mg/L) Total
phenols (mg/L)
Fluoride salts
(mg/L)

Lead (mg/L)
Zinc (mg/L)
Iron (mg/L)
Manganese
(mg/L) Mercury
(mg/L)

Parameters
(continued)

Sodium (mg/L)
Potassium (mg/L)
Calcium (mg/L)
Magnesium
(mg/L) Total

Alkalinity (mg/L)

Nickel(mg/L)
Sodium (mg/L)
Potassium (mg/L)
Calcium (mg/L)
Magnesium
(mg/L)

description

2018
Groundwater
Quality
Information
Announced by
the
Environmental
Protection
Agency

Environmenta
| protection
administration

2018
Groundwater
Quality
Information
Announced by
the Water
resource agency

Water
resource
agency



Water quality

classify parameter Parameters description Source
(continued)

land use
information

land use

geological compositio

Agricultural land
(%)

Forest use land
(%)

Land used for
transportation (%)
Land for water
use (%)

Land used for
construction (%)
Public use land (%)
Recreational land
(%)

Mineral salt
utilization land (%)
Other land use (%)

According to the Ministry of the

land use data
published Dby the
Ministry of the
Interior in 2006,
and according to
the location of the
water quality well,
with the well as the
center and a radius
of one kilometer as
a circle, the
percentage of the
circle area
occupied by each
land use  was
Investigated.

Interior

Pollution source

Other




Water quality

classify parameter description Source

geological
composition
data

land use geological compositio

Gravel
composition (%)
Sand composition
(%)

Soil composition
(%)

Clay composition
(%)

Classified by particle size,
gravel above 2.00mm,
sandy soil 0.25~2.00mm,
soil 0.063~0.25mm, clay
<0.063, and check the
engineering drilling around
the water quality well, and
calculate the components
from the surface to the
groundwater level
Geological composition
percentage

Central
geological
survey,M
OEA

Pollution source Other
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Water quality

Pollution source
information

land use

parameter

County and city
population (person)
County area (square
kilometers)

County and city
population density
(person/square
kilometer)

Number of pigs
slaughtered by county
and city (head)
Number of cattle
slaughtered by county
and city (head)
Number of sheep
slaughtered by county
and city (head)
County and city pig
breeding area (hectares)
County and city cattle
breeding area (hectares)
County and city sheep
breeding area (ha)

geological compositio

description

Human and animal activities may
be one of the sources of pollution,
so the number, area and density of
humans and livestock in the county
and city where the water quality
wells are located

Pollution source

[ Other

Dept. of
household
registration

Council of
agriculture,ex
ecutive yuan

©



[ Water quality ] [ land use ] [geological compositiorJ [ Pollution source ][ Other

classify parameter description Source

Other aqi The correlation of air Environm
information S02 pollution indicators may be ental
Cco low, and it can be discussed protection
03 whether to use them after administra
pm10 collecting them first. For tion
pm2.5 landfills, it depends on
No2 whether there is a water

quality well within a radius
The location of the of one kilometer, and if it
landfill from the exists, what is the buried
well (km) amount

Landfill disposal
volume (metric
tons)



Artificial neural network

supervised learning technique(Often use in prediction)

_ Parameter(A) Parameter(B) Parameter(C) Parameter(D)

Well(1)

Well(2) 20 1 3 5.5
Well(3) 30 2 5 11.5
Well(4) 50 5 4 [ not recorded ]




Artificial neural network

supervised learning technique(Often use in prediction)

train

Well(1)
Well(2)
Well(3)
Well(4)

Parameter(A) Parameter(B) Parameter(C)

D=0.1A+0.5B+C

Parameter(D)
7
5.5

11.5
?




Artificial neural network

supervised learning technique(Often use in prediction)

_ Parameter(A) Parameter(B) Parameter(C) Parameter(D)

Well(1)
Well(2) 20 1 3 55

test Well(3) | 30 2 5 | | 115 |
Well(4) 50 5 4 ?

D=0.1A+0.5B+C



Artificial neural network

supervised learning technique(Often use in prediction)

_ Parameter(A) Parameter(B) Parameter(C) Parameter(D)

Well(1)
Well(2) 20 1 3 5.5
Well(3) 30 2 5 11.5

Well(4) [not recorded ]

D=0.1A+0.5B+C(black box)
not recorded mmp 11.5
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Results and discussion(train)

i/ll%k Regression: R=0.93972
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Results and dlscussmn(test)

File Edit View Insert Tools Desktop Window Help

File Edit View Insert Tools Desktop Window Help >
_— __ 49 Regression: R=0.7046 _ dede @ 08 R [E
O Data 53 17°71|[8] RMSE=0.72646
Fit 25 T T T T v T

13 YeT I B
- © 2t -l
g
g 15}
<
: o
"3 x
.:-3 o 05 K\ ]
s g
! ~ 0 | * |
5 - _ ;
8 05
o

it
15t : i | 1 |x ;
-1.5 -1 0.5 0 0.5 1 1.5 2 ) ) ) ) :
Target 2 5 20 25 30
iEHEY
_ Parameter(A) Parameter(B) Parameter(C) Parameter(D)
Well(1)
Well(2) 20 1 3 5.5
test Well(3) | 30 2 5

] Lus | ©

Well(4) 50

o1
~



Water Quality Projects and Standards

project Drinking water quality Water quality standard for
standard (mg/L) irrigation (mg/L)

As[1] 0.01 0.05
Cd[1] 0.005 0.01
Cr[1] 0.05 0.1
NO,"N[2] 10.0 -
Fe 0.3 5.0
Mn 0.05 0.2
Cu 1.0 0.2
Zn 5.0 2.0
Cl- 250 175
SO,* 250 200
NH,*-N 0.1 -

From Environmental protection administration and Council of agriculture

Note: [1] International Agency for Research on Cancer rated as a class 1 carcinogen
[2] International Agency for Research on Cancer rated a class 2A carcinogen



4. Conclusions and Future work

This research uses excel and ArcGIS in data collection and processing.

And use the artificial neural network to obtain a comprehensive database to
provide the government or related units with a reference basis.

| go to NTU every Monday this semester to learn how artificial neural network
work.And | am still constructing to code now.

Finally, compare to water quality projects and standards to get the position
where are suitable area for ASR.
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Category

TABLE 2. ASR criteria with weights.

Criteria

Weigh

Aquifer
characteristics

Water
availability

Water quality

Land use

Depth to thickest sand layer
Hydraulic gradient
Storage zone thickness

Transmissivity
Excess surface water

Groundwater availability

Average stream size weighted by
stream order

Chlorides in groundwater

Total dissolved solids in surface

water
% Developed land cover
% Cultivated crop cover

Well density per km*
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2L
/ Nucleus

7R 8
Vi BZE  Synapse
e /Axon (i)
Dendrites | ’ ,/
(EA)

input layer hidden layer 1 hidden layer 2 output layer
Parameter(D)
Well(1) 10 6 3 7
Well(2) 20 1 3 5.5
Well(3) 30 2 3) 11.5
Well(4) 50 5 4 ? @



3. Results and dlscussmn
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1.Introduction

Due to Talwan's rapid economic
development and high population
density, agriculture, Industry and
people’'s livelihood .

Water resources has become a very
Important issue.

.

Picture source:Shutterstock



The problem we facing

TSMC currently accounts for 3% of
Talwan's water consumption, and it will
Increase to 10.5% in 2025.

And droughts like the one in 2021 will
repeat in the future.

[ Reporter Xu Cuiling/Taipei Report ]
September 6, 2022
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1.considerable storage space
2.decentralized storage

3.not easily affected by surface human
activities, pollution and seasonal

4.low construction and maintenance costs
D.easy access, eftc.

Picture source:The Nature Conservancy
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Objective

Using excel and ArcGis to collect and process the data to get the dataset.
Using artificial neural network to make dataset more comprehensive.

Compare with Water Quality Projects and Standards to select the feasible
site area for aquifer storage and recovery in Taiwan .
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Artificial neural network

supervised learning technique(Often use in prediction)

__--_
Well(1) 6 3
Well(2) 20 1 3 5.5
Well(3) 30 2 5 11.5
Well(4) 50 5 4



Artificial neural network

supervised learning technique(Often use in prediction)

s [ < o _

Well(1) 10 6 3 7
Well(2) 20 1 3 5.5
Well(3) 30 2 5 ) | 15
Well(4) 50 6 4

D=0.1A+0.5B+C
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As[1]

0.01
Cd[1] 0.005
Cr(1] 0.05
NO,N[2] 10.0
Fe 0.3
Mn 0.05
Cu 1.0
Zn 5.0
Cl- 250
SO,% 250
NH,*-N 0.1
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N 3.Results and discussion
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4. Conclusions and Future work

This research uses excel and ArcGIS for data collection and processing.

And use the artificial neural network to obtain a cpmprehensive database to
provide the government or related units with a reference basis.

Finally, compare the complete database with the published water quality projects
and standards to get the position where are suitable area for ASR
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