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Developing Artificial Neural Network for Predicting Groundwater Level in Sensitive Area
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Abstract

The developing of groundwater takes advantages for

consumption, agriculture, industry and business. The drilling
groundwater wells as the secondary water sources and observation
wells for check the groundwater quality and quantity required huge
investments. In the limited water resource and sensitive area, the

development of groundwater wells required the consideration and

analysis carefully. Therefore, an artificial neural network system was

developed to assist a decision making in groundwater level for drilling
wells. and level. The data were the topography, hydrogeology,
environment, groundwater pumping regulation and groundwater
drilling and exploring standard. The data was trained, calibrated,
validated, and tested until the correlations were reasonable for
predict the groundwater level and position. The research can be used
for deciding the groundwater development and benefit for the

sensitive area, water shortage, outside the irrigation area.

Keywords:  Artificial Neural Network, Groundwater Level

Prediction, Groundwater Exploring
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n131971 1 dedsdeyaivimaludszmnelne [12)

. - - ANUENANY AUANTAILN VEinauh sEAUNUNA szezinan
i e e (m3) (1m3) (au.ar/a.) (m3) (m3)
1 7.710632 99.08743 55.00 55.00 7.00 2.00 18.00
2 7.710654 99.06913 21.00 12.00 1.14 2.10 6.90
3 7.714327 99.06568 21.00 21.00 2.27 3.00 10.50
4 7.746968 99.02647 30.00 30.00 2.00 2.00 17.00
5 7.734531 99.08602 51.00 51.00 3.41 5.40 18.90
6 7.739451 99.09052 83.00 81.00 4.00 15.00 5.00
7 7.742825 99.09115 52.00 52.00 6.00 3.00 2.00
8 7.739043 99.09422 39.00 36.00 1.59 2.10 24.90
9 7.525279 99.07569 96.00 96.00 3.00 21.00 0.00
10 7.535009 99.1292 62.00 62.00 10.00 11.00 24.00
11 7.535588 99.12863 81.00 81.00 7.00 12.00 28.00
12 7.506881 99.06726 50.00 50.00 10.00 7.00 0.00
13 7.525279 99.07569 62.00 60.00 7.00 6.00 12.00
14 4.635685 102.2732 68.00 64.00 10.00 10.00 12.00
15 4.607557 102.2698 98.00 66.00 5.00 4.00 20.00
16 7.795877 99.09219 44.00 44.00 6.00 4.00 18.00
17 7.804742 99.09162 49.00 49.00 5.00 10.00 14.00
18 - - 64.00 60.00 6.00 7.00 9.00
19 7.799552 99.08048 36.00 36.00 554 2.68 3.44
20 7.808816 99.07521 45.00 45.00 3.41 6.30 10.50
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yatoyaravun 99,647 o 100
nfeyausuiiey 48,999 U9 49
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ASEAURIAU seuing
azfgn GRARDE] (lms 59n) (lwms 59n.)
16.40895064 104.5228537 175.664 161.664
1533068543 104.3359763 121.994 118.994
16.63309156 102.7714689 197.373 137.373
1479517591 100.3078566 13.915 5915
17.43265814 100.0517424 58.983 50.983
16.56268664 104.6382617 156.880 148.880
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2 - Tun1s3deasedlaviinistulassvngyszamiioulaguya
axfign RN (Wms 59n) (Wms 59n.) . .
1708580811 | 1001397500 47979 37979 sanilu 3 4u (Layen) lnsluduusnagld armugaide (Loss
14.69136748 | 99.29461121 455.478 452,078 Function) uuu L1 @98 Kemel Regularizer uazfnadugaide
14.62256451 99.47427543 137.894 135.094 L2 ée Activity Regularizer Tngdufl 1 way 2 fiunuszamiuazy
14.47439480 99.47909986 16.120 12.270 1000 Uu Fufl 1 wag 2 14 Activated function WUU Sigmoid wag
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14.90463005 100.0100239 3.481 -29.459
1493214486 | 99.72487674 114.179 110.229 3.4 m3aeunIsisyuzUvYTIad (Training)
14.87174959 99.76497058 65.968 63.598 L. . .
nsTUIUNNSARUNISISEUsWUUTaeeslATIteUsTamLlENe
14.83704503 100.0683133 2.589 -4.061 y 3 . )
I PV R R
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Initialize Data:
1. Learning Rate = 0.01
Start —> 2. Weight = Random Uniform
3. Expectloss L1=0.01
4. Expectloss L2 = 0.01
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( N
Tasvigsvaviion d96 Prediction
- | 4
1.New Weight -
= rdicted data.
2. New Learning Rat p
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a o < ' a v L. o a Y a PYR o v a
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v A ° a oA A ° &
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4.1 KeNITFOUTIEULAENTIINIU
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ety vide R2 ag"ﬁ 0.99835 Iﬂaﬁmmm?ﬁaﬁ"ul,ﬁaﬁmmnﬂ;mﬁé’fmaaaau
WiguwinAu 0.99841 nageu WinAu 0.99827 uavaeaunu 0.99832
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Calibrated Result

1400 R-Squared = 0.998338
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Test result

1400 { R-Squared = 0.998459 r
1200 "

1000

Predicted data
s &8 3 8
o & & & 8
\

0 250 500 750 1000 1250 1500
Real Data

()

Validated result

14001 R.squared = 0.998327 °
1200

1000 4 °

L)
.

Predicted data

S 3 3
2 & = =
\
k%
'S

0 200 400 600 800 1000 1200 1400
Real Data

(m)

All result

1400 R-Squared = 0.998358
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Real Data
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4.2 Fregrmsldanmuuiiaedasaieyssamiiie

a o
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37.254 5 SUN. F991NN1581593181970 wuIruSailidunudi
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D
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a =3 v v v
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LsemsSi
+ Chang

new marker tee

S sl
Laem khao '
Khat L e

in=age

(n=due

Laem Wang

Laem Tukta
Groundwater Level Estimate

Latitude 13.1633
Lengitude 10081
Elevation 45
37.254143

Laem N

Normal Groundwater level

Search Water Level

Itisthe estimated value,
please use it just only be a part of your decision plan

3UN 5 segnansldnunuuitaedasseUssamiien

5. agunan1sfnen
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