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Executive Summary

1. Introduction

Groundwater is an important water resource to every water use sector such as
comsumptive use, industrial use and agricultural use particularly during the period that
the surface water resource from irrigation water or storage pond is insufficient in dry
seasons. In the north of lower central region of Thailand in irrigation areas, there are rice
cropping activities both in wet and dry seasons, encountering water shortage particularly
in dry seasons. The farmers dug groundwater wells to be water reserve during the
surface water is shortage. It is found that the potential groundwater in this region to be
developed for uses amounts on annual average not less than 600-800 million cu.m.
(Chulalongkorn university, 2015). Department of groundwater resource, by Office of
groundwater resource conservation and rehabilitation, set up the project of monitoring
groundwater conditions, to check and watch out the change of groundwater quantity
and quality, including the impact assessment of groundwater pumping from shallow
wells. However, the development of groundwater modeling for estimating sroundwater
quantities in various scenarios is not done (Department of groundwater resource, 2018).
This situation causes unable to estimate the groundwater quantity to be developed for
use with reliability due to lack of developing a system for estimating groundwater
quantity and management according to water year types. This system,
if developed, will be an important tool for Department of groundwater resource to
estimate available groundwater for use and then coordinate with Royal irrigation
department to set up a clear condition in providing groundwater to be conjunctive use
with surface water appropriately and sustainably.

This research aims to develop a tool and technology containing 2 components

1. Develop a groundwater management system for estimating potential
groundwater and planning for improving water management in conjunctive use with
surface water to reduce damage of agricultural areas due to water shortage in dry
seasons.

2. Develop appropriate conjunctive use with surface water according to
groundwater conditions and water quantity in reservoirs.

The study area is the north of lower central region considering groundwater

hydrogeology covering 7 provinces as Chainat, Singburi, Lopburi, Angthong, Ayutthaya,



Suphanburi and Saraburi (Figure 1). Also, the study area on one irrigation project example
as Channasutre irrigation project covering area of 454,313 rais containing 7 water zones
(Figure 2) locating in the provinces of Chainat, Singburi, Angthong, Ayutthaya and
Suphanbuiri.
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Figure 1 study area
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Figure 2 Channasutre irrigation project

2. Objectives

1)

2)

Develop a groundwater management system for estimating potential
groundwater and planning for improving water management in conjunctive
use with surface water to estimate available groundwater for use in various
scenarios and groundwater management pattern for area development
support.

Develop appropriate conjunctive use of groundwater and surface water

according to groundwater conditions and water quantity in reservoirs.

3. Project methodology

Research methodology consists of 13 steps having details and techniques in each

step as follows

1)

Collect data and review previous studies such as climate data containing
rainfall, highest temperature, lowest temperature, mean temperature,
evaporation, runoff data, reservoir water storage and water allocation.
The data will be analyzed to estimate water demand. In addition,

the hydrogeological data such as characteristics of aquifers, groundwater

C



2)

3)

a)

5)

level data and proportion of groundwater use will be collected and reviewed

from previous studies.

Review and analyze meteorological and hydrological data, water allocation

data from from study result from Project study on water resources (runoff,

surface water and groundwater) in lower Chaophraya basin Phase 1.

Estimate groundwater use based on data of proportion rate of conjunctive

use between surface and groundwater from previous studies (Department of

groundwater resource, 2006).

Survey and select stations to be monitoring systems of groundwater level

and channel water level data.

Field survey of g¢roundwater pumping rates and characteristics of

groundwater use for estimating sroundwater use quantities and proportion of

groundwater use in water year types in Channasutre irrigation project.

Install real time groundwater monitoring system in selected stations.

Install monitoring system of water levels in channels and cropping areas in

Channasutre irrigation project.

a) Develop device prototype to guage water levels in channels and cropping
areas automatically using IOT as able to monitor and report real time data

b) Develop Cloud system and device prototype Ul to present result and
monitor real time data of water levels in channels and cropping areas and
real time report result.

c) Install device prototype to guage water levels in channels and cropping
areas in selected areas.

d) Summarise result and report performance of device prototype.

Develop groundwater models for north of lower central region and

Channasutre irrigation projects. The groundwater models use groundwater

flow simulation program namely MODFLOW in which the governing equations

are shown in the theory topic relating to sroundwater flow equations.

a) Prepare hydrogeological data, aquifer data and groundwater level data.

b) Design groundwater model in which grid size is 2km * 2km.

c) Calibrate groundwater model using data during years 2001-2017.

d) Verify groundwater model using data during years 2001-2017.



e) Simmulate groundwater flow in cases of future and specified groundwater
management scenarios.
f) Summarise available groundwater quantity for use in water year types.

9) Develop real time data collection system and groundwater modeling system
according to water year types.

10) Simulate groundwater conditions according to surface water conditions using
the developed systems and consider the hotspot areas of excessive uses of
surface water and groundwater in order to control both surface water and
groundwater management.

11) Develop groundwater model to estimate groundwater quantity in water year
types using the developed groundwater model and apply the model in
co-run with other projects in plan 3.

12) Review the previous studies of Department of groundwater resource to set
up appropriate conjunctive use of groundwater and surface water according
to water conditions.

13) Summarise appropriate conjunctive use of groundwater and surface water
according to water year and water quality conditions. Consider both water
regulators and users according to objectives and economic benefits from

water use in each area in order to propose appropriate conjunctive water use

policy.

4. Summary of the study

Upper central region

The study results on available or potential groundwater in the upper central
region covering provinces such as Uttaradit, Sukhothai, Phitsanulok, Phichit, Kham Khaeng
Phet and Nakhonn Sawan were studied and classified according to the water years.
The average annual available groundwater volumes were 2,234 2,000 and 1,655 million
cu.m. in the wet year, normal year and dry year respectively.

Classified according to the provinces, the average annual available groundwater
volumes in Uttaradit were 60 47 and 34 million cu.m. in the wet year, normal year and
dry year respectively.

The average annual available groundwater volumes in Sukhothai were 516 374

and 354 million cu.m. in the wet year, normal year and dry year respectively.



The average annual available groundwater volumes in Phitsanulok were 494 490
and 368 million cu.m. in the wet year, normal year and dry year respectively.

The average annual available groundwater volumes in Phichit were 554 520
and 396 million cu.m. in the wet year, normal year and dry year respectively.

The average annual available groundwater volumes in Kham Khaeng Phet were
315 282 and 267 million cu.m. in the wet year, normal year and dry year respectively.

The average annual available groundwater volumes in Nakhonn Sawan were 295

283 and 236 million cu.m. in the wet year, normal year and dry year respectively.

The north of the lower central plain

The study results on available or potential groundwater in the lower central
region covering provinces such as Chainat, Singburi, Angthong, Ayutthaya, Lopburi,
Saraburi and Suphanburi were studied and classified according to the water years.
The average annual available groundwater volumes were 1,002 804 and 604 million cu.m.
in the wet year, normal year and dry year respectively.

Classified according to the aquifer depths, the average annual available
groundwater volumes in the first aquifer were 302 242 and 182 million cu.m. in the wet
year, normal year and dry year respectively. The average annual available groundwater
volumes in the second aquifer were 320 257 and 193 million cu.m. in the wet year,
normal year and dry year respectively. The average annual available groundwater
volumes in the third aquifer were 238 191 and 143 million cu.m. in the wet year, normal
year and dry year respectively. The average annual available groundwater volumes in the
fourth aquifer were 142 114 and 86 million cu.m. in the wet year, normal year and dry

year respectively.

Channasut irrigation project

The study results on available or potential groundwater in Channasut irrigation
project were studied and classified according to the water years. The average annual
available groundwater volumes were 77.9 64.5 and 49.1 million cu.m. in the wet year,
normal year and dry year respectively. The average annual groundwater abstraction
volumes during the years 2010 — 2020 were 35.8 39.0 and 52.3 million cu.m. in the wet

year, normal year and dry year respectively. The average annual groundwater recharge



volumes from rainfall and rivers during the years 2010 — 2020 were 25.8 20.2 and 19.2

million cu.m. in the wet year, normal year and dry year respectively.

Classified according to the provinces, the average annual available groundwater
volumes in Chainat were 158 126 and 95 million cu.m. in the wet year, normal year and
dry year respectively.

The average annual available groundwater volumes in Singburi were 128 99 and
73 million cu.m. in the wet year, normal year and dry year respectively.

The average annual available groundwater volumes in Angthong were 56 42 and
31 million cu.m. in the wet year, normal year and dry year respectively.

The average annual available groundwater volumes in Ayutthaya were 122 101
and 77 million cu.m. in the wet year, normal year and dry year respectively.

The average annual available groundwater volumes in Lopburi were 63 48 and
35 million cu.m. in the wet year, normal year and dry year respectively.

The average annual available groundwater volumes in Saraburiwere 72 62 and
47 million cu.m. in the wet year, normal year and dry year respectively.

The average annual available groundwater volumes in Suphanburi were 404 327

and 246 million cu.m. in the wet year, normal year and dry year respectively.

Groundwater management criteria

The study result on groundwater management criteria to manage conjunctive use

of ground water and surface water appropriately and sustainably is set up as follows

1. Specify groundwater to be water resource reserve to be used during the
period that the surface water is insufficient to meet the water demand in
order to reduce the damages to the crop production and other water use
activities from water deficit.

2. Estimate the seasonal groundwater abstraction from the graphs of relationship
between groundwater level and seasonal groundwater abstraction developed
for each province. Compare the groundwater abstraction to the available
groundwater in order to determine the remaining groundwater for further use.

3. Use groundwater not exceeding the available or potential groundwater, based
on the criteria that the groundwater depth does not exceed 20 m from the

ground surface. Recommend to use groundwater only in the dry years of low



surface water and rainfall, then encountering the risk of water deficit.
This groundwater use limitation helps to prevent the loss of groundwater
balance and recover the groundwater back to the normal level. The study
result indicates the amount of available groundwater for each province in
each water year classified as wet, normal and dry water years.

Use groundwater not exceeding the groundwater recharge from rain, rivers and
nearby aquifers in order to maintain the groundwater balance between the
ground water use and groundwater recharge, leading to sustainable
groundwater use. The study result indicates the amount of groundwater
recharge for each province in each water year classified as wet, normal and

dry water years.

5. Recommendation

To achieve more efficient groundwater management and conjunctive water use

between groundwater and surface water and utilize data and study results usefully to

the public in the area, significant measures are needed. The measures are to support

work operation in practice, study research and monitor work performance affecting to

conjunctive water use. The measures are recommended as follows

1.
2.
3.

Develop data system

Study in detail on groundwater recharge mechanism naturally

Study research on conjunctive water use between groundwater and surface
water

Improve and apply gsroundwater model

Study research on groundwater recharge

Develop criteria of conjunctive water use between groundwater and surface
water

Publish groundwater data and public warning in advance

Study groundwater bank application
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Groundwater is an important water recource to every water use sector such as
comsumptive use, industrial use and agricultural use particularly during the period that
the surface water resource from iriigation water or storage pond is insufficient in dry

seasons. In the north of lower central region of Thailand in irrigation areas, there are rice



cropping activities both in wet and dry seasons,encountering water shortage particularly
in dry seasons. The farmers dug groundwater wells to be water reserve during the
surface water is shortage. It is found that the potential groundwater in this region to be
developed for uses amounts on annual average not less than 600-800 million cu.m.
(Chulalongkorn university, 2015). Department of groundwater resource, by Office of
groundwater resource conservation and rehabilitation, set up the project of monitoring
groundwater conditions, to check and watch out the change of groundwater quantity
and quanlity, including the impact assessment of groundwater pumping from shallow
wells. However, the development of groundwater modeling for estimating groundwater
quantities in various scenarios is not done(Department of groundwater resource, 2018).
This situation causes unable to estimate the groundwater quantity to be developed for
use with reliability due to lack of developing a system for estimating groundwater
quantity and management according to water year types. This system, if developed,
will be an important tool for Department of groundwater resource to estimate available
groundwater for use and then coordinate with Royal irrigation department to set up
a clear condition in providing groundwater to be conjunctive use with surface water
appropriately and sustainably.

This research aims to develop a tool and technology containing 2 components

1. Develop a groundwater management system for estimating potential
groundwater and planning for improving water management in conjunctive use with
surface water to reduce damage of agricultural areas due to water shortage in dry
seasons.

2. Develop appropriate conjunctive use with surface water according to
groundwater conditions and water quantity in reservoirs.

The study area is the north of lower central region considering groundwater
hydrogeology covering 7 provinces as Chainat, Singburi, Lopburi, Angthong, Ayutthaya,
Suphanburi and Saraburi. Also, the study area on one irrigation project example as
Channasutre irrigation project covering area of 454,313 rais containing 7 water zones

locating in the provinces of Chainat, Singburi, Angthong, Ayutthaya and Suphanburi.



Summary of the study

Upper central region

The study results on available or potential groundwater in the upper central
region covering provinces such as Uttaradit, Sukhothai, Phitsanulok, Phichit, Kham Khaeng
Phet and Nakhonn Sawan were studied and classified according to the water years.
The average annual available groundwater volumes were 2,234 2,000 and 1,655 million
cu.m. in the wet year, normal year and dry year respectively.

Classified according to the provinces, the average annual available groundwater
volumes in Uttaradit were 60 47 and 34 million cu.m. in the wet year, normal year and
dry year respectively.

The average annual available groundwater volumes in Sukhothai were 516 374 and
354 million cu.m. in the wet year, normal year and dry year respectively.

The average annual available groundwater volumes in Phitsanulok were 494 490
and 368 million cu.m. in the wet year, normal year and dry year respectively.

The average annual available groundwater volumes in Phichit were 554 520 and
396 million cu.m. in the wet year, normal year and dry year respectively.

The average annual available groundwater volumes in Kham Khaeng Phet were
315 282 and 267 million cu.m. in the wet year, normal year and dry year respectively.

The average annual available groundwater volumes in Nakhonn Sawan were 295

283 and 236 million cu.m. in the wet year, normal year and dry year respectively.

The north of the lower central plain

The study results on available or potential groundwater in the lower central
region covering provinces such as Chainat, Singburi, Angthong, Ayutthaya, Lopburi,
Saraburi and Suphanburi were studied and classified according to the water years.
The average annual available groundwater volumes were 1,002 804 and 604 million cu.m.
in the wet year, normal year and dry year respectively.

Classified according to the aquifer depths, the average annual available
groundwater volumes in the first aquifer were 302 242 and 182 million cu.m. in the wet
year, normal year and dry year respectively. The average annual available groundwater
volumes in the second aquifer were 320 257 and 193 million cu.m. in the wet vyear,
normal year and dry year respectively. The average annual available groundwater

volumes in the third aquifer were 238 191 and 143 million cu.m. in the wet year, normal



year and dry year respectively. The average annual available groundwater volumes in the
fourth aquifer were 142 114 and 86 million cu.m. in the wet year, normal year and dry

year respectively.

Classified according to the provinces, the average annual available groundwater
volumes in Chainat were 158 126 and 95 million cu.m. in the wet year, normal year and
dry year respectively.

The average annual available groundwater volumes in Singburi were 128 99 and
73 million cu.m. in the wet year, normal year and dry year respectively.

The average annual available groundwater volumes in Angthong were 56 42 and
31 million cu.m. in the wet year, normal year and dry year respectively.

The average annual available groundwater volumes in Ayutthaya were 122 101
and 77 million cu.m. in the wet year, normal year and dry year respectively.

The average annual available groundwater volumes in Lopburi were 63 48 and
35 million cu.m. in the wet year, normal year and dry year respectively.

The average annual available groundwater volumes in Saraburiwere 72 62 and
47 million cu.m. in the wet year, normal year and dry year respectively.

The average annual available groundwater volumes in Suphanburi were 404 327

and 246 million cu.m. in the wet year, normal year and dry year respectively.

Channasut irrigation project

The study results on available or potential groundwater in Channasut irrigation
project were studied and classified according to the water years. The average annual
available groundwater volumes were 77.9 64.5 and 49.1 million cu.m. in the wet year,
normal year and dry year respectively. The average annual groundwater abstraction
volumes during the years 2010 — 2020 were 35.8 39.0 and 52.3 million cu.m. in the wet
year, normal year and dry year respectively. The average annual groundwater recharge
volumes from rainfall and rivers during the years 2010 — 2020 were 25.8 20.2 and 19.2

million cu.m. in the wet year, normal year and dry year respectively.



Groundwater management criteria

The study result on groundwater management criteria to manage conjunctive use

of ground water and surface water appropriately and sustainably is set up as follows

1. Specify groundwater to be water resource reserve to be used during the
period that the surface water is insufficient to meet the water demand in
order to reduce the damages to the crop production and other water use
activities from water deficit.

2. Estimate the seasonal groundwater abstraction from the graphs of relationship
between groundwater level and seasonal groundwater abstraction developed
for each province. Compare the groundwater abstraction to the available
groundwater in order to determine the remaining groundwater for further use.

3. Use groundwater not exceeding the available or potential groundwater, based
on the criteria that the groundwater depth does not exceed 20 m from the
ground surface. Recommend to use groundwater only in the dry years of low
surface water and rainfall, then encountering the risk of water deficit.
This groundwater use limitation helps to prevent the loss of groundwater
balance and recover the groundwater back to the normal level. The study
result indicates the amount of available groundwater for each province in
each water year classified as wet, normal and dry water years.

4. Use groundwater not exceeding the groundwater recharge from rain, rivers and
nearby aquifers in order to maintain the groundwater balance between the
ground water use and groundwater recharge, leading to sustainable
groundwater use. The study result indicates the amount of groundwater
recharge for each province in each water year classified as wet, normal and

dry water years.

Recommendation

To achieve more efficient groundwater management and conjunctive water use
between groundwater and surface water and utilize data and study results usefully to
the public in the area, significant measures are needed. The measures are to support
work operation in practice, study research and monitor work performance affecting to

conjunctive water use. The measures are recommended as follows



—_

Develop data system

Study in detail on groundwater recharge mechanism naturally

Study research on conjunctive water use between groundwater and surface
water

Improve and apply groundwater model

Study research on groundwater recharge

Develop criteria of conjunctive water use between groundwater and surface
water

Publish groundwater data and public warning in advance

Study groundwater bank application

Vi
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UNA 3

a

AN9ATITRENTIWURIAY

ANSAAETTULAZNIF LFUITINTELHINNUIRINURAZUIVIAE

3.1 Tasereiufigesvasnisidia

MIlAsERan IR Y M3Teassiiuaznisldn Eruamiied ssvesiiudiane
Tngldveumaituiilawumsinszmindfudeuriufureuad mintasveuwnlasinmsasniuay
thyasnen Fauandluzud 3.1-1 Wethlugmsfinumsldthsm (Conjunctive Use) szwinasifiau
waziléRu sadanveuaiuilawumsiesgiildaursasouaquituiilasinisdeiuas

35w 18 1asinis

10?“0’ 100:’30’ 10]]°D’

‘\j{i

15°30
1

aviusafl

anyd

\ X, T fi
M- I} R o,
© T \ T N By
L sl
N Annule i ’ -
/ | Legend
as )
[ By i [ Provincial Boundary
y - Gound Water Domain
; g e PR
moma’ﬁu e . [] Irrigation O&M Project
muauyd J /
{ nfrwin 1
L avsund ¢ B !
. { UATHA ”l‘\ Nt
‘Z ST} 1 * J
‘\1_1 t s RS _//I.' / edaiiia r
T

15°0"
1

& T
— e ]
T T
100°0" 100°30 101°0
40 0 40 80 km

3UN 3.1-1 unuinanahegeglunisiesginisidunlagldiuilawunsimsmemilasu

FoUNUAUVBULUATINIALA U ULAlATINTEIIMAL U395 N

3.2 msldilufenssunanluiuiidne
nsauaunsldinlufanssundnluftufidnwaneldlawunisiesizhanldny
Usznaugnenisliifionsgulnauilan wasiionisgramnssy Taglduanisdnmainseay
Iy “nrsusnduliuranudeinsuiluiuisiunianare(szesi 1)7 wazn1sldn
\omsinunsannanisanulusenuise “mrsuUsadvdSuamusen niuazuiuia

AaduiianI5usnI39AnI T lugu T INTze)” wananslugui 3.2-1 uagasunanisane
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Fam157199 3.2-1 IneUSunaumnudeenisuivianuseastay 6,032.81 a1u av.y. eedudsunn

ANUABINITINIUAIANSINERSRasUay 5,548.33 a1 au.y. viseAndu 91.97%

100°0" 100°30" 101°0"
1 i I

15°0"

Legend
2 | & ] Ground Water Domain
% =z Agricultural Water Demand
Unit: mmy/year
1,500
40 0 40 80 km
1 300
10000 100°30° 1010

100°0" 100°30" 101°0"
1 L |

15°0"

Legend
"] Ground Water Domain
Domestic Water Requirement
Unit: Cubic Meter / Year
<50,000
50,000 - 75,000
[ 75,000 - 100,000
I 100,000 - 200,000
I >200,000

14°30°

T T
100°0° 100°30" 101°0"

1poep” 100°30" 101%0"
1

15°0°

Legend

2 [ Ground Water Domain
Industry Water Requirement
unit: Cublic Meter / Year

No Incustry

<10,000
19 10,000 - 50,000
1 50,000 - 100,000
N >100,000

14°30°

40 0 40 80 km
]

= ——

T T T
100°0" 100°30 101°0°

JUT 3.2-1 ununUSinaeudesnsuiienisinens (uw) msgulaauslaa (na19) uay

N59AEINNTTU (A19)
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M13199 3.2-1 asudeyanusesnisuilufanssunanluiiunfnusedmin (Mie:a ava)

AN nensnsst  aulnauslan  anEunIsyl £
NS 1,640.31 18.35 1266 1,671.32
Feum 1,037.78 8.58 430  1,050.67
985 774.47 18.15 98.69 891.31
GRRAUE! 489.23 16.12 253.75 759.10
any3 658.13 14.40 8.17 680.70
BANIGLE 510.95 6.99 6.48 524.42
AUl 437.48 5.18 12.65 455.30
394 5,548.33 87.77 396.70  6,032.81

3.2.1 MSMUNNBNISIAEAS
NslgdInIANISNERS UseduanuSuiamnuaeinisuivalseniugns (Net Irrigation
Requirement,  NIR) AruradlaainUsutanisiduivesiiglagfiansandsuiaduldnisaaeg

drunsaluntiagiansannisagdeSiduasivnsiniviasUsunadiildmsouudasaigy

Asaunsrelull

NIR = ET, - R, + (DP +LP) aunsi 1
g ET. = Usuaunslaunvesiiy (Crop Evapotranspiration)

R. = wultnns (Effective Rainfall)

DP = 352811 (Deep Percolation) Anamignsdiutdia

P = USinauhildlunisiwdeuudas (Land Preparation) Anlanznsaiundia

Ysunaunslduivesity (ET)  Arwiaainwanusenineadudssansnislduivesiiy
(Crop Coefficient; K.) wazUsuiun1slounvediive1984 (Reference Crop Evapotranspiration;

ET,) asaun1saeluil
ET, = K_x ET, aunsi 2

TnguFuumslivesiivsnde (ETo) lideyaansneaidds “nisUsziduyiuin
Aarudeansih luiuiisIunIana(szesi 1)” fsduame ETo 1ng3a Penman-Monteith
druduuszansnisldiivesiia (ko Mwan1sdnwiannsienudse “nrsusududsuia
AdesmniuazUinahiduiionisuimssansihluguindmszen” Tnodumsussidiu

[y

NAFYINYNTIUMUY NDVI (Normalized Difference Vegetation Index) lngldayanineney
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anuluszuy MODIS annuaadaEg MOD09AT Faduninnausie 8 Ju ananLfisu Terra

YUIRIANINUTEL 500 x 500 Lunslaedisuaunisissialuil

41 Kc = (0.6 x NDVI) + 0.81: NDVI > 0.4 aunsh 3
fils aaumaldl Ke = (1.25 x NDVI) + 0.20: NDVI > 0.4 AN a
‘ﬁuﬁﬁ’;ﬁw Kc = 1.05 aunsi 5

dnsuruldnig Tideyausunamuannsugalenine nsdiiiduwdildismuiaves
nsuvalsEmuniuailon sUfuRacu (Work  Manualiau# 6/16 n1sAruaeuldnag
(nsuralsenIu, 2554) falanslun1s99 3.2-2 dusuissinduldisves US. Department of

Agriculture, Soil Conservation Service (USDA-SCS) Feaumssioluil

NSARUIIBROU (Ryy) UBBNIT 250 mm; Re = Ry [ (125 - 0.2 Ryyr ) /125 aumsii 6

ASENUTBFY (Ry) 110731 250 mm;  Re = 125 + (0.1 Ry ) aunsi 7

A5199 3.2-2 NsAuiulgNITEIMS UL

Rainfall Effective Rainfall
(mm/month) (mm/month)
0-10 0
11 - 100 0.8 * Rainfall
101 - 200 0.7 * Rainfall
201 - 250 0.6 * Rainfall
251 - 300 0.55 * Rainfall
301 up 0.5 * Rainfall

dm3uUsnansiady 0op) Tuwlaswn Tusuisedlaldainsfduvesilunamn
mnaTiveInsusalsymudsldimunainissadudusienia Tnenaianasldsnsinissady
Wiy 1.0 fadiunseety druvsunaumIountas (LP)  Mdnan1sAne1a1nsieaudse
wuhilAnseann 280 anurAnwnssialsengunzUgn

Tunsssyiuiingdgn (Cultivated Area) susamsnylumsemddeldlfunuiinsly
Fiuveensuimuniinusndadonaniziiuiitnunsnssy antuldinasinisindulammuadnuds
(Threshold Values) WUUSEUTY (Decision Tree) anAdudlanuasiafifuanantanfne
MODO09A1 lawn fatifigwssauy NDVI, Fuditwuu NDWI (Normalized Difference Water

Index) karaviiunyiy NDFI (Normalized Difference Flood Index) Lﬁaﬁmuﬂﬁuﬁm’lz‘ﬂqm
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HAINNSANYY WUIIEINsaRamuuzUgnlnATaUAUNI RN TN U2l
AufeIn1sulavluiakazuonavalseniu Ineaiuisaasduusninniiudeanis

a

Urrausenugns (NIR) - dauanslunisnei 3.2-1 uaggui 3.2-1 lagluiuillawunisiasien

(%
a 1 v o

urlddunuindmingnssayslianudesnisurvalseniuaniuinian tafeuszuiu

3

Yay 1,640.31 & av.y. dudwminduwiysiiaudemisuivalsemugvitesiign wisussuna

9

Uay 437.48 31U aU..

3.2.2 nMslguninenisaulnauilan
nsnUsEIuANdesnIsUienisaulaa-uslaaluseduasiiseu (Domestic Water
Requirement, Wd) @uauaInduaudszeinsnanuanodolulnaziivansslulunnauia

feaun1seelUll
Wy= P x W, aun1si 8

g Wy fe Usinaeusesnisdiiegulnanazuslan (Ges/w)

9 UIUUTEVINT (AL)

-
o))

[y

W, Ae dasinstdiiiensaulnauazsuslan Gns/au/dw)

ail dnsnslduniienisaulnAwazuslnaluwsiasiunazsunnadaiulunuaumuwiy
Y93Us¥ T Ingdnsnislduivesdssansluguvuiiiomuinagivesnsunsnensui (2549)
Felaldtoyanisldurainnisussgiinialussndeunds 14 Y @ w.e. 2529-2542) ioUseiiiu

Wunasansinistdtnsasaludl

M1319% 3.2-3 dnsnsidunvesdseunsiuguvilos (nsuniwensul, 2549)

uuUsEEINTUAYNYULLY o 0¥ .
NSINTTLIUN (BRS/AL/)

(Au)
3,000-10,000 120
10,001-20,000 170
20,001-30,000 200
30,001-50,000 250
171131 50,000 300
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dmsudnanisliiluanauunasiaUszana 50 dns/au/u dadnadanaaldgn
ustulpsendoaudndutuiugiu (ag) sgdlsfiniu anseauidde “nIsussdusun
Awdesmsihluiiuisiunianaii(sseei 17 Gelddrmadeyanislidiluiuiiduasedn
Tusiisunenatseuvy wuididnsnsldiieds 202 ans/au/u fafulumuidetas

[

Sammsldduitenisaulna-uilasluszduasadeuildannisdrsaulflunisusadu taeld
foyauszrnasesual wa. 2564 udoyaiiugiu

nansAnuFanandlumsned 3.2-1 uaggud 3.2-1 Tngluilufilawunisiesesiiilsin
wuidmiaanssnyiianudesnninieniseulna-udlnaundign wdsUssanalaz 18.35

a1 av.u. dudmdadaiysianudesnisdiivenisaulaa-uilnatdesiian wwivdseuiu

Jay 5.18 a1u au.y.

3.2.3 nMsliNeN15gRaINNTIY

a

U%mzummﬁmmaﬁ%ﬁamsqmammsm (Industrial Water Requirement, Wi) UseLiiu

1A21NUSUIUAINUABINITUIINNAAINAAVD LTI ULAALUTLLAN SIUAUDTASINSITUIRDANES

MSHARIULARTUSENNVBILS99UY feaun1selull
Wi = Hox Wi, aun15N 91

g W, = YSunaanudeanisiliieananssy (u.a. fedu)
Hy = Adan1snanvedlsanuusazysznn (wses)

Wi, = 8n51n35ldunsamdanisudnlunsazusenmlsanu (au.u seiudousasi)

TayaussianlssnulaAdn1sHanvealssugnavnssy 19deyaainnsulssau
gramnTsy teRansanUszianlssay wuialsaey waznisnszatsvesyIumunsldin
nagaannssussfiuiiiualastuuadnanisldiimunsmiienislfimeslssiy
gnAmINTILLRazUTHAY 107 Usaian (§adn, 2549) Saufuauiuudsnmnsldiluuisssam
gnamnssudsliuivUaiiufnaInsenuide “n3Ussduvsurnnarudesn s luiuil
N ANAN(s2eET 1)” nansRnudananslunsed 3.2-1 wagguil 3.2-1 Tnglufiuflawy
nsiasrziildRunuindmiaassyiiiaudesnisiuienisgulaa-uilaauiniige
wisUszanaday 253.75 d1u aua. Tnedudadiuanudosnisiunniigaanussnmlssny
057 Fadulssuusznevianisiieadiudiuud Yuan vieyulatames egslaegrmilivde
vaneaes dnfwiatsuminnudesnniiiensgramnssutiosiian wisuszannlas 4.30

AU AUy
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3.3 msdngsni

foyadrunisdnassiluiiufidne muusunisinassihvosnsusaUseniuluggry
(WABUNGYAIAN-RAIAN) kazgauds (AoungATnteu-luwigw) Tugied w.a 2559-2563
Jusn5n9il 3.3-1 wazgud 3.3-1 U'%mmﬁ"j’lﬁ%’mai{luﬁdwqaNma?{aﬂﬁzmm 6,804.08
AU AU, U'%mzuﬁwﬁ%’mmﬂmhaq@,lﬁaLaﬁaﬂizmm 2.635.27 81U au.al. snarutiiseass
PuLNLIEII R quasliAszana 72:28  Tneniantninuasldsudaasstiannnd 80%

Fadudndiungininfanssunisldinluiudu

A5199 3.3-1 USUNAUN59RasSUIMIUANTSUNT T U TUNUN AN

JSU1UN153AETTUINULHY (AU aU.Y.)

"/ neas  adlaa-uilan stuviliod  aeavnssy Buq ety
a9y 2559 5,060.54 655.01 497.40 113.47 1.10 6,327.52
2560  5,444.07 296.53 454.55 15.67 92.88  6,303.70
2561 5,037.90 959.55 632.34 7.67 13.00  6,650.46
2562 5,593.30 959.46 194.37 42.57 2196  6,811.66
2563  5,553.18 1,151.29 546.69 133.30 786  1,392.32
2564  5,418.07 1,233.72 547.06 133.15 6.83  7,338.83
Average 5,351.18 875.93 478.74 74.31 23.94  6,804.08
QQLL’gd 2559/60 1,964.00 112.00 0.00 4.00 21.00  2,101.00
2560/61 3,705.00 91.00 0.00 3.00 21.00  3,820.00
2561/62  3,089.10 185.80 235.00 131.70 3370  3,675.30
2562/63 796.76 90.12 271.95 125.08 200.24 1,484.15
2563/64 996.73 474.87 125.47 145.50 269.67 190.78
2564/65  2,225.69 131.55 19.33 125.25 217.09  2,718.91
Average 2,129.55 180.89 108.63 89.09 12712 2,635.27
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naHu nguad

5UN 3.3-1 dndrunsdnassiinufanssunisidun

3.4 dnd7uvIN15 I TUNTINTENINNURAULAZUIUIANE

1 v

nsUsziliudndiruresnsldunsanszuinsuIlIfuLazuIvIaIan g inen15.nyn g
Tufiufnfne Arsunvsdndiuanusnianiluiunlasu (Supply Water) laun Usuiaidn
yausenu (Imigation Water) Ndnassmuununisdsivesnsuvauseniulagliveyanaslugae

U wa. 2559 - 2563 uazUSunanldfu (Ground  Waten) iguunldainnnsuszifiusiae

[ [

wuudaes asudeyan uiundimnin detandluni191ei 3.4-1 uagiun 3.4-1 wavagudeya

& a

muuilasan1sdadiuarU13e3nen Auanslunisnen 3.4-2 uaz3un 3.4-2 laedanindeaiys

9
N
[ [

Jununinfidadrunisldiiuanasiuduiififuunian 10.26% : 89.74%  sesasunfedanin

o

aa
SNITUYTNER

q

FUANTIUIUIAAIILAVLIRIAY  8.04% : 91.96% @ wsulAsINIsasUILaY

'
a a I

HIRUNINTIgA 12.38% : 87.62% T8989UIAE

[

d
UrgsShwauynildadiunslidiivimaiiuiui

(% 1
o [ o

lasinsdediazingssnwususmildadiunisiduiuinasiuduiiingu 11.16% : 88.84%

A5199 3.4-1 EAAIUNISITUIIUTEMINUIRIAUBAZUIUIANBTILUNANUNUATIN IR

v o Usunaui Supply (81w au.a) Fadunsldirsau

R yausznu IRR** Uiy GW 59 %IRR %GW
gnssaiys  Suphanburi 2,577.35 22545  2,802.80 91.96%  8.04%
858 Ayudhaya 1,424.58 4565  1,470.23  96.90%  3.10%
Foum Chainat 905.68 63.05 968.73  93.49%  6.51%
anys Lopburi 786.42 20.68 807.10  97.44%  2.56%
ENTE Singburi 567.08 64.81 631.89  89.74%  10.26%
aseys Saraburi 564.32 20.68 585.00  96.47%  3.53%
91989 Ang Thong 518.31 29.76 54807  94.57%  5.43%

WAy 94.37%  5.63%

** |rrigation Water Allocation Plan from RID (Yearly average of 2016-2020)
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3,000 Irrigation Water Ground Water
Irrigation Water Supply 100%
2,500 Ground Water Pumping 90%
——Net Irrigation Requirement 80%
% 2,000 704
c - 60%
5 1,500 g son
= 1,000 @ 40%
' 5 30%
&=
500 2 20%
10%
0 0%
= = b— = = = o = o - = = = o
= ] ]
2 § & 2 2 2 s 2 & & 3 32 32 s
s s £ & @2 E E s § £ & @2 & E
=2 1 o 5 £ @ =2 5 o 5 £ @
= = L « 2 - > ] 7] o
= < < = < E—
« @

[ [

UM 3.4-1 ddrunsldinsiuseninailifulasinuInadunaunun g

A5 3.4-2 EAEIUNISITUNTIUTEMINNUNRIAUBAZUIUIANAILUNANUNUNTASINISYAUTENU

TAsansdesi U3unauh Supply (&1 au.a) dndrunsldiingu
wazdzeine yausznu IRR™*  wlddu GW 59U %IRR %GW
Fougns CNS 656.31 45.65 701.96  93.50% 6.50%
WY MHR 471.39 44.38 51578  91.39% 8.61%
UTNTG) BRMT 449.58 56.49 506.07 88.84% 11.16%
a1mn SC 432.12 61.03 493.15  87.62% 12.38%
Tndnszen PPY* 390.78 33.29 424.07  92.15% 7.85%
LD IUA CK 352.86 4.29 357.14  98.80% 1.20%
ulusud MNR* 350.31 151 351.82  99.57% 0.43%
lanngifisy KKT 275.99 7.31 28330  97.42% 2.58%
Udnlel S-pS* 269.65 6.05 27570 97.80% 2.20%
mluan B 221.14 16.90 23803  92.90% 7.10%
ADULARE DCD 209.86 21.18 231.05  90.83% 9.17%
{nlu PH 221.73 8.07 229.80  96.49% 3.51%
139579 RR 205.72 8.32 214.04  96.11% 3.89%
196l YMN 198.03 11.60 209.63  94.47% 5.53%
UATUAN NKL* 197.18 12.36 209.54  94.10% 5.90%
AapLnse-@ln KP-SH 195.48 7.57 203.05  96.27% 3.73%
WALIN PLT 149.96 12.10 162.07  92.53% 7.47%
UNUIA BB* 127.97 6.81 134.78  94.95% 5.05%

Ay 94.21% 5.79%

* Ground Water Model domain not cover 30-50 % area of irrigation project
** |rrigation Water Allocation Plan from RID (Yearly average of 2013-2020)
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800 Irrigation Water Ground Water

700 Irrigation Water Supply 100%
Ground Water Pumping 90%
600 ——Net Irrigation Requirement 80%
T0%
"5500 2 co
S 400 g
2 ® 50%
= 300 2 40%
=
200 %
20%
100 10%
0 0%
wEE O ' E s maOZIE Z I+ & weEkE QL Y = moIxZ I+~ :
zIzowzgolxPrFroaxsEdy g zx=owogo%xProaxeEgy g
DE% o E!m a *z% UE% o £=, a >2§
v
o a

5UN 3.4-2 dndrunsldinsiuseninadiifulasinuinadikunamunuilasnsvauseniu

3.5 agunisAneaninuiianu

anmiiafuwazNsInassuluiunAnwngldlawunsie gl ldaudnsoungy

¥ '
ot = v (Y

fiud 7 St 18 Tasenisdaiuazthssine asuldnnaninneasléuinassiind 80%
Fafudndiuiigeniifanssunsldilugudusgislsimuiioarsunainanudeanislsi
Tunansinenssspndudadiuannds 91.97% wandidiuirluniansinensilonainnisen
wrauth dssdudeddiannunaninduasy o9 aasssyune unaswuindnluiiui asviiu

Wilulsu sauianisguinlanu

' o v =

110715U560UNSI9U53UTLUNAUNUNTINT AT ITAIUNUAN L ULUA LA UBNLUA
YaUIeNIU NUINFAEIUNITITUNTINTENIEIUIa: U AR Aoy 5.63%:  94.37% uway
dndunisldunsinduunaununlasinisdaivasinesnwadaamnivluwsiunvauseniu

Aoy 5.79% : 94.21%
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uni 4

A1SANWIEATNUIVING

4.1 dayavatuimaluiuiidne
mnnmsmuTndeyatsiiuimaresnsunineinsiinie fudlne. 2546 sudaieu
ffueneu n.e. 2564 Mngrudeyatatinimandnvesnsunineinsiiuima 2 szuu i swuy
grudogangssvesquimaluladarsaumaninginstiiuinia (Anu.) wagszuugiudoya
vathuimaasaunanissznoufanisiuiaa sesdinamuauian1siiuina (@au.) wae
foya nvv.2a vesnsuRALITITY NIensamialng Taslddeyall wa. 2562 nudn et
(duaonuud, 137, Aeunin wazveiu) Tuufidnw S1uau 74,553 e Suunifuteyndiud
$1uIU 66,256 U uarUoyaansnsz 113 8,297 Ue waztetiuiaia (Uenan Ualanz)
U 83,727 Ud 1wunduUUsUIAIad1UH? 318U 74,513 UD wazUouInIaadIsnsae

W 9,214 UaldasuuszinmuesUanavanudniunisiamiveuiuinals fedl

4.1.1 vethumaienisgulnauilnauaziumsinuns

vathumafilfifiensgulnauilnauazdunanuesuszneudetovesmiieny
svmsinzifieliuszavuldusslond uazveaziedlagyszviruniolonsu 120310
gudeyaasaumanisUsznauianisiiuinia aingiuteyaveansuninensituma daud
U w.a. 2505-2564 ansnsaazudnuautsuimariiensaulaauilaauazsunisinuassedmia
Igiwsmnened 4.1-1

1ndeyavetifiuvesuazionenveaienvu ded15aalaslasanisdaiinas
U135 inugEns nsuvausyniuy LLﬁ%f\]’]ﬂGEJJa;Juaﬂ’]’iﬁ’]'ﬁ’sf\]"UENﬂiiJVI%WEJ”]ﬂiﬁ’]U’lma wuirliveman
SruuaEY 2111 Vo sauandlunisned 4.1-2 S efinandlusssiaainfisunutiesnin

1 d‘d 1 a dy QAI 1 2 (v} 1 a Y1 A o QAI 1 1 1
Uanegasduiiuirauinann widiliansauseulainddnnuiuiueumiilug
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A1519% 4.1-1 SnudaihuinaiienisaulanuilnalasmuNsNYRSAIAT W.A. 2545-2564

I grudayangsna gudayansuszneuianisituima | doya nvwv.2n
aulnauilng | tneasnssu | aulnavilam | neasnssy | §ine @ 2562)

YYUIN 1,485 392 131 180 154 12,788
a3 875 308 223 313 238 4,531
RENVIRN 719 149 150 100 123 4,947
awmﬁ 1,542 318 183 433 339 10,134
E‘Ti%‘ufi‘ 896 105 256 215 648 10,965
NITUATATOLTEN 906 36 558 85 382 3,791
anssaiy3 2,025 543 352 1,286 361 19,905
39 8,448 1,851 1,853 2,612 2,245 67,061

M157°9% 4.1-2 aguduutethiutenenandeyanisdrsawendusedmin

AW Fudayalasenis dagns gudaya
nsunineNsiUIAa

Foum 25 171
GRATE 727 87
819v09 555 34
anys 234
GEATE! 18
WITUATATOYTEN 21
ANTIUYS 239

33U 1,328 783




1NN TITILATIVTINIUIUUDUIUINNG WUNANUAMUANVBIUDUIUINATULARSIINIA

c{' 1% o c{'
LQW']%V]WT]‘UGU@M“a @QLLa@ﬁium'ﬁq\‘i‘W 4.1-3

M13199 4.1-3 PuudeyatatiuinaluusayyaeseauaAuan

3 . FNANUEN (A3)
e yne 0-50 | 50-100 | 100-150 | 150-200 | 200-250 | 250-300 | >300
1| Fawm 1,043 | 1,133 29 1
2 | @S 388 | 1,184 284 1 3 2 2
3 | 91IN89 131 398 405 141 25 9
4 | anys 1,148 | 1,016 433 27 7 1
5 | asys 666 | 805 467 75 24 15 8
6 | nszuAsATOYsEN 28| 398| 1,169 250 49 20| 35
7| anssaugs 1,235 | 1,249 882 175 95 90| 12
4.1.2 vadunanisal
vedunansalifielifenunmagevssiutuazamuamiiiaa anmsnuns
Foyanuirtlagiiu @ wa. 2569) luituiifnuilvedunanisaifinsuminginsihuiaalfidule

Y

dwsunnainszavdndulszdn §1uiu 244 Ua aguinunuvenusedmnindnnsed 4.1-4

A15199 4.1-4 uuvadwnanisallut) w.e. 2564

WIN uuEal UIUUD

Foum 24 45
GENATR 10 21
81984 12 26
any3 10 22
GERAIR 5 9
WITUATATOYTEN 19 58
ANTTUYT 31 63

33U 111 244




4.2 nMsuUItuIUIAIg
wiasumaluiiuidnwegluiiuriulssianagnauiing agnaungiinguiigalmiuag

gatn Tusgauadudnlaiiiu 700 was (nsuninensssdl, 2544)  N1SATMUATOULYAYDY

(%
o o

Fudhuiaafiansanandnuagnisnsfuaranudedeestufiuwazdungnounsannse
nsiFesivemeney auantRvestutihuiaa Wy dneameesnislid Arnislnadudiu
(Transmissivity) warduUszanslunsiniu (Storage Coefficient)
1NMANWITEULIATaITUTUIRIATEINTINTNEInTTuIATa (2551) Tag USEW
wisng weale@iend 91iin Ingldvayavouinna ft’fa;gamaﬁiaj?\lﬁﬂﬁﬂ@ﬁwmm (Well Logging)
foyan1saunadey uasHanTIATIERA ARSI e ey gnns i ne luiiufiAnw
lngAATIERINiuRanIsAnyIvesdIinuNemuatuayunNITIde (4950 wavany, 2545)

L4

NSUNSNEINTEIE (2564) uHuRUIAIasIeTInIR waz JICA (1995) Fududnwduinuinia
Tug29muan 0 - 200 WasNIRY Mesuunduiuinasendy 4 4u urazduiinudnads
Uszanad 50 100 150 way 200 wnsaninu smuansu Tnefiseazidundsll

1) Futhuinnatudt | nemeuvuvesiuiiinw Taud Usnatwmiatoumaadimia
nszuAsAIeyse1 wuduihumatuusnldfiseduanudnUszana 30 - 50 waseInAaAu

HaununUszunad 50 RS USENaumgnznaunsIgwasnsInnin1sAnvulIntifnafnaud1am
IngdduAumileiunsneg visuTnanutuiivguiiwuulasy (Perch Aquifer) Futhuiniail
oA o & 9 . a ! & A = a
alflasiutuiiuInIansamn (Bangkok Aquifer) TuuSiiameuanavasiuiifing) Aeusiin
WITUATATRYS AT UNNSIH FatuhuinnauSuilgniaiumedusiumieimeia (MarineClay)
tuluInalszneumenekaznTin danautilunisinfiuinuinad3unaenn uiaunimi
dulwaidunsesuaziau
2) FUUIUIAIATUN |11 NIIRDUUUVDINUAANINUTUUIVIANATUA || 319637158 AU
~ o - Loy L 4 oo
ANANUSTUI 60 - 80 LUASAINRIAY BEAIINTUUIUIAIATUN | TASTUAULAT Y
Faflungusnantuauwmtedlaunun ¥ilniinnssduserninadudniuinnatud | wastui I 19 wu
USNUTININDINBY TUUIVINIALAIINYUN 20 - 50 AT USENBUMILNTIALATNTIY LnUmilen

unsnadutulivInainetlosiutuiiuintanszUszund (PhraPradaeng  Aquifer)  Tunig

[
&

mouaNTBINLAIANY TnenuiiszAuaiudn 60-120 wasainiiAudnuaudilunisiniuiuin
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a v

o A & T A S ! s
ﬂmmwummmﬂuuwm UNNTBY LbasUILAL

[ [ ]
o v A [y

3) Futiurmadud Il MemeuvuvBsiuTiFnwInuTutuIatuR Il nesaTisyu
AMNEN 100 - 140 wasanianu Tnedduiumiontussninsduuimatud I dusuwmden
fanununliladanerilfiinishidussuinsduiiuimanasdds Wy vsasuasiles
Janin1maazUIHMG L0 JmIndaiy3 Furhurmaiarumundszina 50 - 70 s

USLNBUNIYNTIALALNTENLNTARVIUIAAUIUNANNDIR TAULUTEILNTNASU FULIUInNal
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saflostutuiiuiaaunsuais (Nakhon Luang Aquifer) Tumemeuansvesiiudidne Tnewuil
sefuATNAN 120 - 180 wmsanniaAu Wihmasnnuasamniming

g) duthurmadudl v memeuvuvesiiufifnuinuiiseduaudnuszan 150-200
wnsnianu ffuRunieansg duduihuimatudl llegsuiiumaiinumui 30 - 70 was
Usgnaudoniauasnste Saundeunsnady suthuimadseidestuduiiuiaanunys
(Nonthaburi  Aquifer)  lumnsneudnsvesiiufianud Inenuiiszduainudn 180 - 280 wums
iy Trhsmannuasamnmihi

1NY8YANAIUNNTIAINY WAL TTUINYIVBINUNANYINUINUTLIUYBUATUTIA

v ' ¥ ' [ ]
[ =] ] a A a o o A

ngfumnifuiiufisuihiisessudefuudunsiviifisosunn wasifuiisuiifnisazauiaves
pznauzUin (Alluvial Fan) daumadiufiany fusenvasiufifny Huiiufisudifiinsasaush
vowznausUiaItuiy neUsznoudedunssaduiuiuiumier Snuuslasiadaiosuin
nng/luidn (Coarsening Upward Sequence) wufiranudnuszanas 60 — 240 wns1niafiu
lngiliwinsazauiianiamriloasundiala usiiam1enumilereidaninnszuasAsoysy)
Fulvldwudunumiomeia (Marine Clay) Uaiiu fuithduusnuisesiusenseuasnsinUy

Auwmiles wazannsasuiianuashffuluwraaiinfnigtuinuinig uvsiuivesdamie

[
a a a =

Foum JmTnAIYT Jmine1anes uazdawingnssay3 dtuAuwmiealinu duvsnumeuld
UInudwianszuasateyseiy NurgnUnAguAetunznaufurileIneia anYuenI5Iee
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4.3 AMANURANIIYAAIENTYRITULIUINIG

Aaandinisvaransvestuliuiniandidy lauwn duuseansnisveulmin@uniu

a

(Hydraulic Conductivity: K), &Usednan15918un (Transmissivity: T) wazduuse@nanisiniiu

va o 1

(S) MImaAuaNTAfINEa1791AENITIATIEITYANTFUNAFBUTUNIUINIG F998a11TAUTI

o¥

1% ¥ <3

Wrazluadutududiniesmseduiivdda agaruisaguiieenaintuiilauiniesinla

q
[ v
[

nsewumauatituly Indudsufenismsmuwiniminzauiulssianduguiiuiniag

[V 7] (%
[ o

FadlviagunuguUnIuseiu (Confined aquifer) FuAnguunlslsesiu (Unconfined aquifer) 3o

9

FURUIUUINILTIAY (Semi-confined or semi-unconfined aquifer)

4.3.1 Mssusdayan1sgunagaudunnaniiuiaig

[ 1%
s v o

lavinnissiusindeyanisgunadeuauandiinisvaransvesduiiuinig
MnnsanineInstivimaluiiuiifne 7 Smfa Idun Foum FeiyT oremes aseys
WIPUATATDE5EN WAvANTIIYT Aaud U WA, 25502564  Suauiiedu 214 Vo easuneanden
Fruauteluudazdmia awnsoasuieasdoadmised 4.3-1 lngnansinszinenniy
s1e¥min uandunaned 4.3-2 81 nedl 4.3-9 asunanieseiandulssavs msseulvii
G'ﬁmiwuaTWLLuﬂmmJizLﬂw%’juﬁué:mfwmma

[ I

A13199 4.3-1 FruruvadiuinaiviinsgunaasulIiianiiuinig wenaulssianuiu

1%
o

uUIUINA
Jamin I1UIUUD audnietutivasiagunasou (u.)
Foum 38 78-18
ENATR 27 106-36
919909 18 246-38
any3 8 88-24
GERAIR 28 150-34
WITUATATOYTEN 17 234-30
ANTTUYT 78 264-30
39U 214
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4.3.2 auaulAnIevasansvastuindaniiuinia

=1

M1319% 4.3-2 aguran1sTinssvnuaudiniaamansIminteum

n | A x | Ay aonuil Jin AwEn | duih | T(m7/d) | K(m/d)
(1.)

1 | 620564 | 1677188 | Invinte Foum 62 | Qfd-1 584 97.35
2 | 620564 | 1677188 | davindiy Foum 21 Qfd-1 751 125
3 | 618071 | 1694714 | InuUDd Foum 52 | Qfd-1 749 3315
4 | 618071 | 1694714 | TnUDIII Foum 27 | Qfd-1 62.1 66.55
5 | 623133 | 1686610 | U.apudls Foum 42 | PCms 56.63 9.44
6 | 632754 | 1689986 | U.vuRINTEYY 1 Foum 50 | SDmm 12.04 15
7 | 630133 | 1690132 | UnAUDIAUY Foum 32 | Gr 13.7 3.43
8 | 635084 | 1690195 | U.nUBINTEYY 2 Foum 80 | Pc 0.39 0.07
9 | 613191 | 1683998 | Tnanssaulanansy Foum 58 | Qfd-2 1.85 0.31
10 | 613191 | 1683998 | Ingassailanansnu Fyum 30 | Qfd-1 62.1 10.35
11 | 613273 | 1676370 | Iansaany Foum 54 | Qfd-1 19.3 3.22
12 | 613273 | 1676370 | Iansaiany Foum 24 | Qfd-1 20.2 3.38
13 | 618923 | 1660577 | TaALmWs Foum 80 | Qfd-2 52.65 8.78
14 | 618923 | 1660577 | InAIUNA Foum 49.5 | Qfd-1 109.5 18.25
15 | 618923 | 1660577 | InAIUNA Foum 21.5 | Qfd-1 51.55 8.59
16 | 622440 | 1667934 | usiieaust (avu1n) Foum a5 Qfd-1 9.9 1.65
17 | 619601 | 1662721 | Tau.aseliiung Foum 39 | Qfd-1 6.69 .11
18 | 617988 | 1655271 | uvjansziiu Foum 58 | Qfd-1 5.76 0.72
19 | 623911 | 1660858 | TneTunilag Foum 45 | Qfd-1 40.96 6.83
20 | 624675 | 1652583 | IAU.AUDILUL Foum 42 | Qfd-1 24.21 8.07
21 | 634093 | 1655377 | ulndew Foum 36 | Qfd-1 0.87 0.17
22 | 629911 | 1658381 | u.unalnges Foum 78 | Qfd-2 12.48 0.31
23 | 643969 | 1673596 | U.LvuA2 Foum 30 | SDmm 45.17 11.27
24 | 634630 | 1666281 | U.AADIEN Foum 45 | Qfd-1 22.92 3.82
25 | 635841 | 1672001 | IAn1n97an Foum 51 | Qfd-1 83.8 13.9
26 | 634008 | 1674826 | Ineneesiasgy Foum 70 | Qfd-1 125 20.83
27 | 634008 | 1674826 | Ineneesiasey Foum 32 | Qfd-1 67.75 11.29
28 | 634008 | 1674826 | nen9esiasgy Foum 21 | Qfd-1 47.1 7.85
29 | 592428 | 1633871 | U.maUTEM Foum 62 | PCms 19.53 4.9
30 | 599128 | 1688240 | u.nuUBIYUENY Foum 62 | PCms 1 0.17
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P

[

M19197 4.3-2 asUransinseinaaudinwamansdminteum (de)
7

n | winex | finey aonuil WA man | futh T(m’/d) | K(m/d)
)

31 | 590392 | 1692113 u.yjahung Foum 120 Ve 1.37 0.34
32 | 602800 | 1658200 U.ABUUD Feum 55 SDmm 27.17 6.79
33 | 602691 | 1659861 VYNNI Foum 81 | SDmm 0.82 0.14
34 | 605911 | 1654873 Uy Foum 152 | SDmm 0.4 0.07
35 | 609113 | 1656479 Inilsnsans Foum 39 | Qfd-1 2.09 0.26
36 | 605177 | 1671302 oSy Foum 104 | PCms 0.84 0.14
37 | 610854 | 1670419 Talanvi Foum 47 | SDmm 1.12 0.14
38 | 609994 | 1658950 UNUDINNY Foum 37 | SDmm 1.35 0.34
M99 4.3-3 asUnamsnnziananTAimssamanidamindaiys

i | ffax | @ifay aonuil Ui mudn|  twh | Tm7d) | K(m/d)

(1)

1 | 648137 | 1645392 | Tnen A3 220 | Qfd-3 128 2.14
2 | 648137 | 1645392 | Tnen GAAYE 60 | Qfd-2 19.3 3.23
3 | 648137 | 1645392 | Jagin GNAE 46 | Qfd-1 102 171
4 | 652973 | 1656289 | 5.5.9masingded GNAE 48 | Qfd-1 5.7 0.95
5 | 633869 | 1640303 | U.vue4d GAAYE 88 | Qfd-2 0.09 0.02
6 | 646253 | 1640477 | usinldl GNAE 98 | Qfd-2 308.03 19.24
7 | 646974 | 1641337 | uAwild A3 104 | Qfd-2 688.67 18.2
8 | 648064 | 1640434 | Tansvum GAAYE 108 | Qfd-2 519.33 32.52
9 | 647849 | 1637156 | U5 GNAE 80 | Qfd-2 40.03 10.01
10 | 645041 | 1643573 | unaelnd GNAE 62 | Qfd-2 0.23 0.03
11 | 645716 | 1644038 | unaald GAAYE 70 | Qfd-2 173 21.63
12 | 640031 | 1647776 | U.UNT GAAE 66 | Qfd-2 30.73 3.84
13 | 637202 | 1645491 | usimedluas GNAE 82 | Qfd-2 11.63 2.92
14 | 632075 | 1651285 | usinyiu GAAYE 80 | Qfd-2 139.43 17.44
15 | 628659 | 1651814 | U.n3 A3 60 | Qfd-2 35.23 4.41
16 | 630586 | 1646030 | u.vj1 A3 60 | Qfd-2 29.77 3.72
17 | 632148 | 1646721 | U.nUARE GAATE 64 | Qfd-2 29.63 3.7
18 | 645223 | 1644579 | unaelnd A3 64 | Qfd-2 50.33 6.29
19 | 642451 | 1645922 | audunsziiesi GNAE 72| Qfd-2 191.37 47.6
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M54 4.3-3 asunanmsinseinuaniRmavamansdminduigg (o)

7| ffax | fifay annuil WA muan|  futh T(m’/d) | K(m/d)

)

20 | 657475 | 1633670 | TAvaas A3 72| Qfd-2 47.2 11.8
21 | 658882 | 1632998 | U.#UBIE GNAE 72 | Qfd-2 36.87 9.21
22 | 648732 | 1656284 | u.ldv1m GAAYE 100 | Ofd-3 91.77 119.84
23 | 651728 | 1658434 | U.WAAUULUILINA GNAE 78 | Qfd-2 171.07 14.24
24 | 639535 | 1666667 | U.53UNL GNAE 68 | Qfd-2 61.6 5.13
25 | 641270 | 1667307 | Usilngy GAAYE 60 | Qfd-2 15333 38.37
26 | 643417 | 1662855 | JALNTIzLAD GNAE 80 | Qfd-2 365 90.7
27 | 605969 | 1610674 | Javiuesdy GNAE 104 | Qfd-3 343.67 42.83
AT 4.3-4 asUnanm e nziauatinsamanidming1mes

i | fifax | @ifay aonuil Ui mudn|  fwh | Tm7d) | K(m/d)

(1.)

1 | 657096 | 1617428 | TAuds 919109 135 | Qfd-3 59.2 9.87
2 | 657702 | 1617603 | Uvnein 191199 135 | Qfd-3 89.17 14.86
3 | 658099 | 1613399 | dalwiad £19N89 135 | Qfd-3 4.48 0.75
a4 | 635669 | 1628626 | uSniufu 919109 138 | Qfd-4 114.83 5.19
5 | 647706 | 1628926 | 1.5.393au150 819989 49 | Qfd-1 103 17.2
6 | 615308 | 1628220 | Tagwyil 191199 120 | Qfd-5 34.25 5.71
7 | 650049 | 1618012 U.ﬁ'law 19ND9 158 Qfd-5 185 15.42
8 | 660220 | 1617965 | U.MDIMAN 191199 152 | Qfd-5 8.62 0.08
9 | 645934 | 1615042 | u.lnsiWaun 819989 198 | Qfd-5 12.6 2.1
10 | 645880 | 1610726 | 3.3 Folndsssulafensy | e1ves 195 | Qfd-5 26.2 4.37
11 | 635437 | 1608982 | U.¥edilen 191199 236 | Qfd-5 5.2 0.32
12 | 636340 | 1613174 | U.nnsziiu 191199 168 | Qfd-4 134 11.17
13 | 631958 | 1617298 U.maqzﬁ:’] 19ND9 180 Qfd-4 11.4 0.95
14 | 637064 | 1613344 | U1 819989 187 | Qfd-4 2.04 0.17
15 | 632534 | 1614674 | U.@unziN 819989 181 | Qfd-4 11.7 0.98
16 | 635972 | 1615018 | Tmunuwag 919109 195 | Qfd-4 7.66 0.64
17 | 633894 | 1616546 | unounsuitoes 191199 171 | Qfd-4 6.41 0.53
18 | 631088 | 1615293 | u.aln 819989 252 | Qfd-5 6.16 0.51
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M19197 4.3-5 asuransinseinaaudinwarmansTminanys
A

n | W x | finey annuil WA ANAN|  Fuin T(m’/d) | K(m/d)
()
1 | 667252 | 1627339 | aviriu anys 150 | Qfd-2 39.9 6.65
2 | 667252 | 1627339 | Taviriu anys 57 | Qyt2 39.75 6.63
3 | 667252 | 1627339 | Javindu anys 32 | Qytl 35.9 5.98
4 | 660621 | 1649705 | U9 any3 20 | TRe 109.07 24.17
5 | 657201 | 1647138 | uhld any3 54 | SDmm 30.13 5.02
6 | 671613 | 1672514 | Tau.assuwinde anys 114 | Pc 0.99 0.16
7 | 670224 | 1673119 | Sauainn anys 90 | Pc 1.25 0.21
8 | 676936 | 1677506 | u.asimn anys 120 | Pc 1.57 0.26
A9 4.3-6 asUnanIeTsiauaTRnvamanidminaseys
i | fifax | @fay aonuil Ui mudn|  twh | Tm7d) | K(m/d)
()
1 | 708785 | 1614971 | Tau.aniu1yu aseys 62 | Vc 1.98 033
2 | 706193 | 1613340 | Taundeves asvys 116 | Vc 4.46 0.74
3 | 705640 | 1613758 | u.indewn asvys 62 | Vc 3.55 0.59
4 | 700050 | 1616106 | u.¥jaszdy asey3 120 | PCms 0.13 0.02
5 | 713648 | 1618043 | u.veustioy asvys 60 | Gr 25.2 4.2
6 | 713946 | 1618955 | u.nszumtley asvys 105 | Gr 1.59 0.26
7 | 674770 | 1613168 | 3.5.0unAveIAY aseys 80 | Qt 16.8 2.1
8 | 670542 | 1613953 | 5.5.3n%4 asvys 120 | Qt 12 2
9 | 688189 | 1619365 | u.aoui GEEATE 118 | Qt 1.17 0.1
10 | 691086 | 1611689 | Ingduimailavimads | assys 84 | Qot/Qfd 2.34 0.29
11 | 687273 | 1617126 | uvye GEEATE 3¢ | Qot 13.6 1.14
12 | 686821 | 1617397 | u.aznius GEEATE 130 | Qot 5.03 0.84
13 | 688323 | 1618059 | wthrinasnalan asvys 99 | Qot 1.18 0.2
14 | 689475 | 1616907 | Aapanszlau GEEATE 89 | Qot 5.03 0.84
15 | 687875 | 1620487 | Jalanay asvys 107 | Qot 2.84 2.05
16 | 643417 | 1662855 | Vit asvys 50 | PC 2.95 0.49
17 | 694786 | 1596405 | nlnunes asvys 130 | Vc 9.38 1.56
18 | 700742 | 1590855 | Yaviupiuaivue GEEATE 150 | Ve 0.31 0.05
19 | 700742 | 1590855 | Yaviupiuaivue aseys 111 | Vc 20 333
20 | 700742 | 1590855 | TaviuasUaivie aseys 60 | Vc 36.6 6.11
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[

M19197 4.3-6 asUranITInTeinuauliMwaranidminaseus (de)
A

n | W x | finey annuil WA muan|  futh T(m’/d) | K(m/d)
()

21 | 695153 | 1604332 | U GEEATE 9 | Qt 2.27 0.38
22 | 689260 | 1605206 | 3.5.3anuesfiuih asvys 68 | Qt 6.91 1.15
23 | 695183 | 1604325 | ulwu GEEATE 60 | Qt 49.63 8.25
24 | 697997 | 1604275 | ulandmn asvys 66 | Qt 6.8 1.13
25 | 697107 | 1604332 | U aseys 78 | at 30.44 5.04
26 | 699273 | 1605170 | ulAnT GEEATE 57 | Qt 130.1 16.3
27 | 692869 | 1599212 | u.ndsau GEEATE 62 | Qt 1.82 0.3
28 | 681389 | 1628560 | Ingeufis asvys 85.5 | PC 1.55 0.13
29 | 681389 | 1628560 | Ingnssnuds asvys 48 | PC 2.38 0.4
51971 4.3-7 agUnam e esinaNdinIwanansdminnsyunseiegsen

7| fifax | fifay aonuil WA mnudn | Fuh T(m’/d) | K(m/d)

(1)

1 | 651984 | 1583486 | Jnu.uwu WizuAsASEEsen | 218 | Qfd-5 0.87 0.1
2 | 651984 | 1583486 | Yau.uwu WsrUATASEYsEY | 260 | Qfd-5 269 29.95
3 | 651984 | 1583486 | Tau.unu WizuAsASEYseY | 182 | Qfd-4 48.2 5.36
4 | 651984 | 1583486 | Tau.uwu wsruAsASaYsen | 116 | Qfd-3 5685 63.15
5 | 685368 | 1610065 | dnldisin wizuAsASaysen | 138 | Qfd-2 1.5 0.25
6 | 685368 | 1610065 | dnlisin wizumAsASeysen | 39 | Qfd-1 6.03 1

7 | 676658 | 1598892 | Tau.ds WsruAsASRYsen | 150 | Qfd-3 1.1 0.18
8 | 676658 | 1598892 | Yau.ds WIzuATASEEseT | 90 | Qfd-2 26.1 4.36
9 | 676658 | 1598892 | Tau.ds wsruAsASeYsen | 54 | Qfd-2 6.54 1.09
10 | 642660 | 1598422 | 199n51Y WiruATAIRYseY | 200 | Qfd-4 1.33 0.22
11 | 642660 | 1598422 | 199N WsruAsAIRYsen | 150 | Qfd-3 31.05 5.18
12 | 648052 | 1599696 | u.6® wszuAsAIaysen | 138 | Qfd-3 46.08 7.68
13 | 692300 | 1590920 | Yauulnd WsTUATAIRYseY | 204 | Qfd-4 1.36 0.23
14 | 692300 | 1590920 | Foarlnd wizuAsAIeYsen | 168 | Qfd-4 1.26 0.21
15 | 692300 | 1590920 | Yauulnd nsruATASRYsen | 120 | Qfd-3 31.37 5.23
16 | 692300 | 1590920 | Fonnlnd wszumsASeysen | 72 | Qfd-2 4.97 0.83
17 | 664387 | 1606886 | Uil wsruAsASaYsen | 128 | Qfd-3 19.81 2.48
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P

[

M19197 4.3-8 asUnan1 TR einMauTRnwamansTmingnIsays
UG] g

n | winex | finey aonuil WA mnudn | Fuh T(m’/d) | K(m/d)
)

1 | 621764 | 1644237 | Tansiinag ANIIUYI 102 | Qfd-3 0.8 0.55
2 | 621764 | 1644237 | Jansiinag GLERIAE] 54 | Qfd-2 139 15.6
3 | 623984 | 1598665 | U.liuan9 ANTIUYS 0 | Qfd3 724 6.03
4 | 625481 | 1598861 | U.MueIRNANY ANIIUYI 114 | Qfd-3 19.73 246
5 | 620812 | 1600720 | 5.5.52n3¢3ju GLERIAE] 137 | Qfd-3 632.67 39.5
6 | 629758 | 1608012 | U.a1904a ANTIUYS 188 | Qfd-4 391.67 195.97
7 | 607059 | 1608965 | U.MUBIMAT ANIIUYI 244 | Qfd-4 0.45 0.06
8 | 606987 | 1610128 | uvuasuas GLERIAE] 250 | Qfd-5 40 5
9 | 619858 | 1600118 | ansy3u ANTIUYS 266 | Qfd-5 80.3 13.3
10 | 619858 | 1600118 | Jawnsz3y ANIIUYI 211 | Qfd-5 0.42 0.07
11 | 619858 | 1600118 | Jawnsz3y GLERIAE] 174 | Qfd-4 1.32 0.22
12 | 619858 | 1600118 | Janszgy ANTIUYS 120 | Qfd-4 8.16 1.36
13 | 609210 | 1599016 | Tag1enianile ANTIUYS 40 | Qfd-1 1.25 0.16
14 | 616164 | 1611020 | U.A4NTEN GLERIAE] 256 | Qfd-5 6.82 0.17
15 | 603538 | 1613697 | u.dinin ANTIUYS 237 | Qfd-5 2.03 0.05
16 | 605905 | 1614300 | U350 ANIIUYI 237 | Qfd-5 44.5 2.89
17 | 598333 | 1614489 | U.MUDIUIN ANTIUYS 55.5 | Qfd-2 4.52 1.12
18 | 602811 | 1617399 | U.u1TU ANTIUYS 173 | Qfd-4 8.87 0.74
19 | 610298 | 1617952 | Tanoulafd ANTIUYS 256 | Qfd-4 23.33 0.61
20 | 610380 | 1618209 | Jnneuiafid ANTIUYS 236 | Qfd-4 21.33 1.07
21 | 596443 | 1617805 | U IuuLAS ANTIUYS 210 | Qfd-4 1.84 0.23
22 | 588229 | 1619579 | U.ABUNTELNSD ANIIUYI 84 | Qcl 12.48 2.08
23 | 613696 | 1618681 | U.vuedamINg GLERIAE] 240 | Qfd 59.93 3.52
24 | 577864 | 1645508 | u.nouwd ANTIUYS 32 | Qt 18 3.01
25 | 580260 | 1650430 | ulUsuu ANIIUYI 39 | Qt 2.26 0.38
26 | 625980 | 1582145 | U.n309 GLERIAE] 118 | Qfd-3 18.6 1.86
27 | 623173 | 1590919 | fies3auzu.eiy ANTIUYS 162 | Qfd-4 567.5 94.58
28 | 620405 | 1591655 | Yalwses ANTIUYS 207 | Qfd-4 1.86 0.31
29 | 620405 | 1591655 | Yalwses ANTIUYS 129 | Qfd-3 3.18 0.53
30 | 620405 | 1591655 | Flnded ANTIUYS 105 | Qfd-3 3.4 0.57
31 | 620405 | 1591655 | Fnludeis ANTIUYS 37 | Qfd-1 15.25 2.54
32 | 612901 | 1586252 | iviman GLERIAE] 212 | Qfd-4 0.77 0.13
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9

M1519% 4.3-8 a3UNaN1TIATIEIAMALTRVNIAMaR ST INgNITNY3 (9)
A

N | Adax | Wnay aonuil 939 pwdn|  fwh | T(m/d) | K(m/d)
(1)
33 | 612901 | 1586252 | Tavimann ANTIUYS 108 | Qfd-2 54.66 9.13
34 | 629820 | 1582227 | u.and ANTIUYS 160 | Qfd-3 69.35 8.69
35 | 631442 | 1583772 | Taand ANTIUYS 296 | Qfd-5 1.45 0.24
36 | 631442 | 1583772 | Teand ANTIUYS 207 | Qfd-5 3.29 0.55
37 | 631442 | 1583772 | Teend ANTIUYS 150 | Ofd-4 474.5 79.15
38 | 631442 | 1583772 | inand ANTIUYS 95 | Qfd-3 9.45 1.58
39 | 627876 | 1622601 | u.vueIeM ANTIUYS 108 | Qfd-3 47.73 5.97
40 | 621113 | 1608441 | T ngs1a ANTIUYS 109 | Qfd-3 35.95 6
41 | 621110 | 1608458 | Jamwgs1aau.an ANTIUYS 116 | Qfd-3 24.3 3.03
42 | 610698 | 1625251 | U.asea1u ANTIUYS 124 | Qfd-3 20.57 2.57
43 | 606448 | 1625847 | FalnSarssn ANTIUYS 124 | Ofd-3 5.9 2.95
44 | 620509 | 1629864 | Inanszen GLERIDAE] 154 | Qfd-4 1.44 0.24
45 | 620509 | 1629864 | Inanszen ANTIUYS 31 | Qfd-1 24.35 4.06
46 | 620917 | 1631484 | Taunaiiusi ANTIUYS 218 | Qfd-5 1.27 0.18
47 | 612148 | 1631801 | Iavuesinuin ANTIUYS 91 | Qfd-2 15.95 15
48 | 603344 | 1634116 | U.MUBIAAEN ANTIUYS 110 | Qfd-3 34.27 4.28
49 | 580764 | 1637199 | uldensedla ANIIUYI 20 | Qfd-1 11033 13.79
50 | 591034 | 1626433 | UNUDIE LAY ANTIUYS 50 Qfd-2 2523 3.15
51 | 581457 | 1632191 | u.jduvin ANTIUYS 36 | Qfd-1 101.73 12.72
52 | 590481 | 1635895 | ulfauaus ANTIUYS 54 | Qfd-5 256.53 32.02
53 | 588665 | 1637395 | U.VMUDLM ANTIUYS 30 | Qfd-5 9.7 2.42
54 | 602587 | 1637619 | u.nu@sINg™N ANTIUYS 108 | Qfd-5 107.57 17.9
55 | 595865 | 1638493 | u.funN ANIIUYI 66 | Qfd-5 21.77 2.72
56 | 598128 | 1640313 | U.a1WUYD4 ANTIUYS 51 | Qfd-5 20.77 2.6
57 | 600768 | 1640582 | u.d#uveq ANTIUYS 78 | Qfd-5 57.27 7.14
58 | 596999 | 1642797 | ianupsUdes ANTIUYS 54 | Qfd-5 13.77 1.72
59 | 578402 | 1631731 | u.nueY ANTIUYS 24 | Qfd-5 183.33 2291
60 | 574018 | 1633675 | Tavuasnn ANTIUYS 24 | Qfd-5 2.75 0.69
61 | 572037 | 1635025 | U.MuaI ANTIUYS 39 Qfd-5 1.81 0.17
62 | 576545 | 1636362 | 5.5.U.51495015 ANTIUYS 24 | Qfd-5 143.87 17.98
63 | 601146 | 1600986 | U.NAUBUAINDY ANTIUYS 80 Qfd-5 9.91 1.24
64 | 602347 | 1624489 | u.vuBINTEIY ANTIUYS 80 | Qfd-5 0.91 0.11




M1519% 4.3-8 a3UNaN1TIATIEIAMALTRVNAMEaRSIINgNIINY3 (9n)
U@ {

NIRT niim y anunl 939 aywdn|  duwh | T(m7d) | K(m/d)
(1)
65 | 604024 | 1625781 | UMWeIAN GNTINYS 110 | Qfd-5 5.14 0.85
66 | 599562 | 1626537 | U.MNUBINTY ANTIUYS 80 Qfd-5 65.07 8.11
67 | 602095 | 1627925 | uwuess1wing GNTINYS 80 | Qfd-5 2.93 0.37
68 | 599288 | 1629933 | U.nuBITEIN gNIIUYI 72 | Qfd-5 279 46.57
69 | 597422 | 1629238 | U.MUBINDN ANTIUYS 57 Qfd-5 40.95 6.82
70 | 601604 | 1602015 | U.uBIAIAADS GNTINYS 78 | Qfd-5 380.67 47.6
71 | 592150 | 1628394 | u.nupsdls ANTIUYS 49 | Qfd-5 5.16 0.65
72 | 591830 | 1633452 | useunszidos GNTINYS 60 | Qfd-5 39.73 4.97
73 | 596586 | 1636181 | u.Uawn ANTIUYS 64 | Qfd-5 1.55 0.19
74 | 596091 | 1637197 | u.yeun ANTIUYS 64 | Qfd-5 7.36 0.92
75 | 593421 | 1637242 | udlsaunile ANTIUYS 48 | Qfd-5 6.45 1.61
76 | 596282 | 1639333 | u.nupsdlsg GLERIDAE] 48 | Qfd-5 2.06 0.26
77 | 594045 | 1611608 | Falwdiderusnihe | awssaud 50 | Qfd-5 37.23 2.19
78 | 601793 | 1606536 | 3.5.U.MupIN] GNTINYS 410 | Qfd-6 214 1.33
P a ¢ 1w a £ DRI ° S a
A13199 4.3-9 ajunan1siATsviadulssansniseenliinBusiiuduunniulssanguiu
guiuIna
v s <. » o = g
e AUNI@NNSTAINEN duuszAnsnisdne | duuszAnsniseauliin
W1 (T, #9.30./3U) Fupinu (K, 4./71)
unulinznauiusw (Unconsolidated rock)
1. Fuiiuguingnouding/4u 0.9-751 0.1-196
uguiinznautvain
2. FuALNUINENOUAYANL
- penoulnnsindITun 1/9uuy 2.3-18 0.4-4
- pgnauinginuITuin 2/9ua 0.3-49.6 0.1-8.25
3. FuALuUInENaUATINUNYALI
- pznauwingiindigan Jui 1 1.1-13.6 0.2-2.1
- pznauinginiiga Jui 2 0.9-688 0.1-38
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aa o a £ ] @ a £ H
Mg iunannssaiinen dudseAnsnisdne | dudseansniseenlvin

W1 (T, N9.4./91) Fupinu (K, 8./9u)

- pznauipginngaui dud 3 0.8-632 0.2-120
4. Fuiinduimznouaviuidie 1.8-12.5 0.17-2.08
(Qcl)

yuhiulnnznaudiuuds (Consolidated rock)
Ay 0.4-13.6 0.1-1.14
AN 1.5-25 0.2-4.2
PCms 0.1-57 0.02-9.4
SDmm 12.0-45.2 1.5-11.3
TRc 109.1 24.2
Vc 2.0-4.5 0.33-0.74
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5-10



30

MAE=1.78m .

L]
e o
RMSE = 194 m * T . 3
wd h#-—
@ R2=073 oz
= -
é 10 o (m?# L
3 "
= . .
g ‘go GF¥
% -30 -20 -10 e, ; 0 10 20 30
E - i b A & e Series1 A Ayutthaya
0 = -10
p-"a s Singburi Ang Thong
. sl 20 o ChaiNat +  Suphan Bur
s T 2 e Lop Bun e Saraburi
- 30 - — -Linear (Series1)

Observed GWL (m-MSL)
U 5.1-6 A1szauiilaanuuudnaeiasafliandeyatedannnisel

Tutradeuunsiaul w.a. 2553

5.1.8 MIUATIUFUAAUIUING

[ 1% [
= V A

HanFIeTgvaugauInaluiideiasuanimihuiaaluiunaunievesnsiuaie

9
(%

NANNMBUEN hariulasens Au.dugns fall
n) WUNAUULBYBINTIUAIANANINBUETS
NNAVBIUUTIRDINH AUV UATUAaNIMVRIaNnauIuIAaluNuAAN Y Tuyel

'3 a

WA, 2553-2564 @I BATIEINGANTTUNITIMALALANARVRITLUULIUIANALA NaN1TIATIER

[

wiiuldinggniafidaud Ay fuunnisvdsuuUamesaunatinuinaluiiuiifelugguis
afinsgulddiuiaaunn definsanaunatiuiaialunmsiuiad vesdne. 2564 nudilen
Ssnnintanduvity 513 & avadenfudianuaituinty 1318 §1u auauay
fAmsguinuiaalaesasiniu 5127 &1 ava lasguihuinialududl 1 winfu 1545

AU aULTUN 2 WU 163.6 411 aU.L.gUiIUIMAtUTUN 3 WU 121.8 81U AU.ALLATgULD

a

vianaluduit 4 wihiu 72.8 &1 av.a. LLasﬁmﬂ‘waL%waaﬂswdw%uﬁwhm Fall 9nduil
TUFuf 2 wihdu 3591 &1u avaanduit 2 WUduit 3 wihdu 201.4 1w av.a. aandud 3
TUud 4 wihiu 166.3 &1 au.y. wasiuSunailnasenainssuuinuiaaluiuidiusunani
Twaeonwiniu 4.9 14.5 20.7 uaz 13.4 &1u av.ulududl 1 Fuil 2 Fud 3 wavduit 4 mudeu

Xa3Uf 5.1-7 Tnsan waunailuged we. 2553-2564 wanaguil 5.1-8

Y 9



Unit; MCM

I
1
I Recharge 154 5
- I 3512
River 1
130.9 Y
Boundary : Groundwater Layer 1
4.9 I 163.6
Recharge Leakage
- 497 i 3591
River v
02 \ i
| G dwater L 2
Boundary l roundwater Layer
14 5 I 121.8
Recharge | Leakage
1123 I 201.4
River L
07 \ v
Boundary Groundwater Layer 3
AT 728
Leakage
166.3
v Out from anuifers
???Lindan.r Groundwater Layer 4 Inte adquifers
3UN 5.1-7 aunauruinaluln.g. 2564 (Mg a1 au.y)
Wells ®River MBoundaries ™ Recharge ™ Changein storage
800
600
— 400
=
g 200 I I
i 0 I . Al I - Il | (] I.I I. _ I |
E | [ | | | il I [ | | N | I |
2 -200
i
* -400
-600
-800

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Time

Ul 5.1-8 anaunau AR LA ANuRILAT w.e. 2553-2564 (A.A. 2010-2021)

5-12




HAINNNTTNRRIENMUIUIAaIIUTANY WeRlasansedwmin nansUsedlunisguun

WARIAIFUN 5.1-9 Uagm13199 5.1-3 Ansguiiuianansiiuiegludae 190522 @14 aual.

a1

Togludaipanssausazidununninisavldiiuiniian a1 48-138  a1u av.1.60t 998911
l Q Y q

[ [ 1

o Jamindaiyien 38-103 a1y auudetTwminaseysian 22-60 A auasiel Swmingrmes

161 22-60 914 aU.4.6U FmIanszuasAIoYsEIUAT 21-58 a1 av.u.hel Janinanys

ISP

AN 26-54 27U aULARUIMIATEWINIAT 18-48 a1 au.u.mel

dl 2 %2’ U L2
19199 5.1-3 ﬂiuﬁmﬂﬁi%ﬁUU’]U’]ﬂ’]aiﬁEJ"N‘Vi’Jﬂ

. U‘%mmmsguﬁﬂmma (fu au.a)

v Toum | 89WYS | 91mes | wizuasATeysen | awud | a5yl | gwsTaus | sou
2553 23 36 24 28 26 39 73 248
2554 18 38 22 21 20 22 48 190
2555 31 67 39 37 35 39 83 331
2556 31 67 39 37 35 39 83 331
2557 31 67 39 37 35 39 83 331
2558 37 80 46 44 42 46 99 395
2559 46 100 58 56 52 58 131 501
2560 31 67 39 37 35 39 83 331
2561 31 67 39 37 35 39 83 331
2562 37 80 46 44 42 46 99 395
2563 48 103 60 58 54 60 138 522
Lagﬁl 33 70 41 40 37 42 91 355

5-13



» GW pumping distribution (2010 — 2020): by aquifer
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» Groundwater balance analysis: Unit:MCM 1
I
Annual 2020 I Recharge =
1 185
River 1
v
___inflow _|_Outfiow _[JESEREREES oroundwate Layer 1 ’
MCM % MCM % i ' SR 28.2
17.8
115 25% s S ’
8.5
163 3% 19 3% o
A
e
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- \:' i Groundwater Layerd l Into aguifers
4' goj = 1 %
5UM 5.1-11 auaauinalul w.a. 2563 (Midg a1 au.al)
» Groundwater balance analysis (Channasut area)
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® river leakage m boundaries w rainfall recharge abstraction ® change in storage

U 5.1-12 anmasgathuimaesiiuiinuidaudd wa. 2553-2563 (a.A. 2010-2020)



» GW pumping distribution (2010 - 2020): Channasut area
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sUT 5.1-13 Yianamsguinuiaaluiiud au.dagassiedudilugied ae. 2010-2020
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goailadgni Faduduiuimawuuldfiusesiy (Unconfined Aquifer) wagituiildtinuna vemu
ilemsinumsnssy videTngUszasddug

2) donduniafiiings Auasnw wazilaulasasedmiunisindauniedetn
isﬁuﬁﬂmmmwu Real-Time Recording Groundwater Monitoring Well

3) dendumifiansnsatanavenisiasunlassyduinuiniasgsdnaunay
Dushumisiifivetiuianavesnsunineinsinuiaiaiiinisfauuulduiin (Non-Recording
Groundwater Monitoring Well)
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5.23 MaNALIsEUUR uazsusndeyaszAuiuInauuy Real-Time  Recorded
Groundwater Monitoring System

msiaLszUUTe warnuTadeyasAuLuImMaluy Real-Tme Recorded Groundwater
Monitoring System Usenousesyuusel

1. Sensor SaszAutUIAa

wuweiinsziuiiuiaa (Underground Liquid Level Sensor) ldwannisinsesiu

dnlgnulagldwannsadnevarans (Hydrostatics) faunisit (1) wazthanuduifisuiuanssau
¥unena Drawdown  #aldase Inedewluaumsiilulunsuaaldannudniiuina
1nmsindae Sensor Inewdnadnevamansusuiasuamluiduaisyduiiuinia Drawdown
MNTEAVUINUD

P=P +pgh(1)

il pie AusuTiwuesIald (Pressure on the sensor)
P, A9 AIUALUTIEINIA (Atmospheric pressure)
p A9 AUMUILULYBNMaY (Density of liquid)
h fie Arudnvesseiutininsin (Depth of sensor input)
ns¥aAudnseduihlasendennuduiudueinisinanuduve sisuesd (p)
Tneftszdurestatnuinafivhnisinasulsiunsafuanufuvossused dmduanusiy
MnwumesTivhmstassfuisgnuandudyapaliihuinsgiu 4-20mA iledstoyalugsi

Uszananadmiuiudeya Ussanana Laning uazdeloyauaninagui 5.2-6

Sensor Controller Unint
G dw L | P Standard Signal -E':OC(:SSIng
round Water Level to | > t20mA -Display
Pressure Input Vv -20m - Wireless

Communication

JUT 5.2-6 ssuumsinuazdslayavesyainiainseauiiuinawaz duiintoyasnludf

wuwesasyduthuinaldfugu HOL 300 (3U 5.2-7) ansatnnudnvessedy
ihuafisves 20 wns ddaaseiutangsgaauam (Controller Unit) Tnafinnauiifail

11 aunseinssduildaudiennsdn 20 was

1.2 unaadnelih 24vdc

1.3 dyayrasersing 4-20mA
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1.4 Accuracy0.1%F.S, 0.25%F.S

1.5 Sensitivity temperature drift+0.03%F.S/°C
1.6 Material316L core&Rubber breathable cable
1.7 Long-term stability<0.2%F.S/year

1.8  Protection grade IP67

— 8 PR —

UM 5.2-7 wuweTinszauliuina

1%
[y o

M3PRREULYRSInTEAULNUIalAAUlAEN1SRg B U IR saslUgUauIANaNYinNTIn

(% '
o

wanaRagui 5.2-8 Tnesgauinivinnmsinazgnivdsulussdumnudu asludmsunisinseeu

o

ruimatudeiinisulasdygraordnaainwugesidudyaiunszualniy (4-20ma)

Tnsnisdsdyruszaviivinaludimuaudodasdyaia 420mA  Hudyyiu

=

wseruliiih (0-5v) TneldsunUawmnusseranudnvesseduiiainuinuetiuinia wanadagy
5.2-8
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UM 5.2-8 Msfndasuwesinsyauiiuimalanu

2. ¥aAuAU (controller unit)

YAAIUANYIINEINTUToyaniwulresUTsRIaraLaTLARINE detayarIuTEUY

v
va v A

wisevelsaedmsuiutoya lneyneuauilnuau Rl

2.1 #svananaiivunn 32 On uanadisgudl 5.2-9 wieslugadmiudidoyasndh
Lilasmoulnsamesdauasevielnsdng

2.2 flReuanwmauuuLeadi nouyafiudeya (Data Logger) uamafisgudl 5.2-10

maivdeyaseiuiuimaasuunisamiienudlaenilsmuniawini2 GB
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3. gadvauuasunasdnglvdirdwmiudnendsnuliiuyawuees
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5.2.3.1 nMavasauszULIRsEiuiuIang
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1. msvedeuszuuiaseiuthunaluiesufoing
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88 General / Ground Water Level Proje:

Time & Date
28-12-2021
12:58:26
Row title

Station_01 Panel Title

"2‘1 8 m
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5.2.3.2 N15ANALAIBINDIATLAVUIUINIADA LULR
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5.3 miﬁ'ﬁumme‘haaqLﬁaﬂs:Lﬁuﬂ%mmﬁﬂU1ﬂﬁa°luL?‘iau1°uTlﬁqsi'N6]

$reosanmimamsaivesanwnsinavesiuiaaluanindieine Tnenisdmualin
Tnaei3unasudinn IEsautseendy 3 Y 1) Siann sSuaruiinnuinnii 1,400 wu/Al
2) Yhunfi Au3anaumuegsening 1,000-1,400 ua/d uay 3) Tdes Auiuasusniiesniy
1,000  uu/A Lﬁamﬂ%mwf’]mmaqqqﬂﬁasmmmi%’flé’flmaamwasﬁmfwﬂmalajsil’mdw
AuEndidmuaihaniafuliiu 20 was) Tnelufdeiiiiausnaresnmssiasadaginig
Hufinianarsneuuy drumilovesisiunianatsmeuasuaziuusiaeudelasinisiud
AU T0Ugns TnefiuiaAnasmeuUuiutna191nlAsINg “NsiauIsEUUMsSIAnIsIIUIANa
iouuUsEansamszuunsuimsaamsinsiuiuifiau” sveed 1 uaglasans “Ussidiu
#nen1muaznisidiiuiniatiion1siaunuszuun1sUsHIsTansinsau v Aulufiui
Tassnsdsiuazthgsdnuwionewns” Sneandendsd

1) ﬂ%mmnﬁguﬁwﬂmaﬁmmiﬂ%’lﬁ (Available pumping)

Rufinnanansnauuy

é”m%‘uﬂ%mmmiquﬁwﬁmmsaiﬂé’ﬂuaw%Lammﬂﬂmmauuuﬁmauﬂqmﬂyuﬁ'
Tudamingmsfing gluvie fiwalan ATnT Munanys uazunsadssd daandlusuil 5.3-1 wuind
USunanhunanaitanunsaldldvindu 2,230 2,000 uay 1,655 & au.a.sed muaniunsal
Yehan 1nd uazthdes mudiduidefiansanedmiadmiuimingasindwuing
Usinauieadiannsoldlewindiu 60 47 uas 3¢ & au.wsed Awaaiunsalinuan
dund wazihiios mugsy

dmsudaiaglofionuindvimadimaiiaunsoldlévidu 516 374 uay 354
& ausiol anuaaumsaiiiann tiund wazintes sudndy

dmdutmiaivalannuinduimathuimafiannsaldldvingu 494 490 uax 368
& ausiel auaaumsaiiiiann tiuni wazintdes sudsu

dufudmiaiansnuintivsinaninuiniaiianunsaldldingu 556 520 way 396
& ausiol auaaumsaiviann tiuni wazintdes sudnsu

dusuTmiarunanysnuinivsnanihuianaiianansaldldwiiu 315 282 uas 267
& ausiol anuaaumsaiiiann tiund wazintes suddu

dududiauasanssa wuiniivunahuinaiianseldldmingu 295 283 uaz 236

AU aU.3.68U AUANIUNSAIUEILIN YUNR warintes AuaIRU
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600 Available Groundwater pumping in Upper Center Plain

Il Wet year
IlNormal year

o
[
o

[ IDry year
Il Average annual

N
o
o

Groundwater volume (MCM/Anuual)
w
[a=)
o

UTTARADIT SUKHOTHAI PHITSANULOK KAM PHAENG PHET PHICHIT NAKHON SAWAN
Province

U 5.3-1 Usinamsguinuiaaiiansnsaldls available pumping)

TuanIuNIAIUILUURAI9e) T19399R
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average annual available GW abstraction by aquifers in the north part of LCP
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average annual available GWA by water year in Channasut irrigation project
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yasanridunuumanuduiusivainisguiiseggnia ieaanisalnisguiivinia
luggniatiug deaunis (1)
GW Pumplng in season — a*GWI—end of season+b (1)
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TABiAn GW PUMPING 11 conon AO mmsqummmaiuqaﬁﬁaﬂmsmwm
GWLeng of senson 2l ﬁif}izﬁuﬁwuqmaUaﬂaqamaaamﬁﬁumﬂu zone
fid0sn1Imsu
a, b fo mduUsEansAuFuRUS
2.1 Nufinmenaneneuuy
Idmnuduiudfisiinduussansuanadanisned 5.3-3 wagguil 5.3-5 Gafifian coefficient
of determination (R) 8g3ewine 0.4-0.8 Faanansarmaunsauduiusilaluldseiiy
Uiinumsguihuinaluggniatug 16

M50 5.3-3 ArdulseAvsresaunisanuduiusseminssiuinUanggg MakavUInansauin

U 2 L U dﬂl dl
”Luqama LagAT R 91893IANUNAIANA1NNBUUY

ansangd gluvie nwaylan

a b R’ a b R’ a b R’

Dry season 0.443 7.92 0.439 3.99 49.1 0.476 11.55 10.3 0.701

Wet season 0.466 7.73 0.77 3.907 47.8 0.738 10.73 24.17 0.558
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UATHITIA

a b R

b R a b R

Dry season 1565 | -78.4 0.478

18.25

-15.4 0.849 7.609 -24.3 0.605

Wet season 9.522 -21.8 0.535

12.57

20.34 0.81 7.393 -20.5 0.572

R’is coefficient of determination
a is the constant term or the y intercept.

b is the coefficient of the independent variable
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2.2 NUNAUMLBUBINSIUNIANAIIABUANS

laAuduiusNdAduUseavELanIRanI5199 5.3-4 uavguil 5.3-6 FeilA coefficient of

. . 2 1 ! d! -] 1 [ U o‘d‘ ¥ a a
determination (R") 8g5en314 0.2-0.8 Fsanunsahanaun1sauduiusnlaluldusziiulsunu

nsguiunaluganiatiueg la

M50 5.3-4 ArdudseAvsresaunisanuduiusseminssiuinUanggg MakavUInansauin

U 2 U U dgj dl v & dl 1
quaﬂ’]ﬁ LaEA1 R 918NN UNAULNUBVBINTIUNIANA NABUA

Feum ERTE 81994

a b R’ a b R’ a b R’
Dry season 6.100 | -14.544 0.6 5.520 -14.99 0.57 1.576 -7.0 0.31
Wet season 2.587 2.335 0.534 3.331 -3.84 0.71 1.42 2,77 0.58

NWIZUATATRYSEN anys GERTE]

a b R’ a b R’ a b R’
Dry season 9.362 | 7.131 0.64 0.810 9.55 0.18 5.966 -27.6 0.59
Wet season 5.926 7.50 0.8 0.886 4.865 0.44 3.61 -16.67 0.78

AWTTUYT

a b R’
Dry season 3576 | -91.6 0.63
Wet season 20.43 | -50.2 0.82
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M15199 6.1-2 NANINTIVINBNIINTAUNAAUILMIEITAMUAUTUINTUAITULIAN

o FUazden ANUIATIIN Q
aaud = v
ol w1 (wsedin) vunavie (U9) N E (L/Min)
1 Submerse 3 3 14.7730 100.3102 654.31
2 Submerse 2 2 14.7680 100.3045 240.38
3 Submerse 3 3 14.7998 100.2718 506.90
4 Submerse 2 2 14.8000 100.2715 222.69
5 Centrifugal 18 3 14.7704 100.3175 371.11
6 Centrifugal 11 a 14.7693 100.3224 648.88
7 Submerse 2 2 14.7672 100.3085 285.49
Submerse 3 3 14.7671 100.3089 559.96

6.2 nudmateyanmaaiion: Anudeyanisliviivdounds

nsAnwdayamsliifivlulasenisdaniuasingsinmdages Wnunudeyansiata
U%mmmﬂ%ﬁwmﬁﬂugﬂLLuumaQﬂwsmsmmﬁwﬁLLﬁfﬁa (Actual Evapotranspiration, ETa)
Inglddoyanindioanainiouuasisnisussifudaondnnisaunandasuiiiiuia
(Surface Enerey Balance) @iiviane3d o1fi 33 Surface Energy Balance Algorithm for Land
(SEBAL) 35 Simplified-Surface Energy Balance Index (S-SEBI) 35 Surface Energy Balance
System  (SEBS) Im8114&114’3é’]’aﬁlﬁﬁaﬂmﬁmﬁmmm%’aga ETa #1433 Operational  Simplified
Surface Energy Balance (SSEBop) amuilvianlaanniiulesiaues USGS FEWS NET Data Portal
(URL https://earlywarning.usgs.gov/fews) Inen@nsious SSEBop Hoyasne 10 Fu (Dekadal Data)
uazIIBADU (Monthly Data)

foyanismesemetiiuinsduiiuilasnis duges gnihanusuiisuiuuiina
filasannsa 165u 1dun Usuasuldnig (Effective  Rainfal)  #Uszifiuannauideves
donduasEUNANSNEINTUN (DIANITUNIYL), Usinashwausyny (Irrigation Water Supply)
fruandeyanmvindamnislnavesiwaussmuiidatiasosinuussgssue was Ui
msguthléfAu (Ground Water Pumping) Uszifiuainuuudtaedunuided wamauieudioy
foyadauandluguil 6.2-1 asufiuin Uinumsaessmethvesivfiuriaidlutiaggudsuaiion
fennnniniinaihilasinis 1650 fedenmdululdiluiuilasinisg enaasdinisgldi

INUVAIUNDU 919 AABITZUNY wWasvuIEanluNu? aseiAuintulsun
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Effective Rainfall Irrigation Water Ground Water ——Actual Evapotranspiration
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[ Y

UM 6.2-1 nymluansUSunanhildlulassnsdaduasinsesnuduanslugiel wa. 2557-2563

Lﬁ'aﬁwsﬁa;ﬁaﬂ%mmmﬁmqwfwaﬂizmul,mw%mmmiqufﬂﬁaumaqﬂmaLﬁ“ﬂuﬁi'n,a?{a
s1eTludael w.e. 2557-2563 wazAladssioideusiunaiiuarudndiunisldingay
(Conjunctive Use) sawanslumsisil 6.2-1 uaz 6.2-2 wuiilu® w.a. 2558 1udfiddndiunisle
ildfugedian (20.1: 79.9) Fsanadinfernalud we. 2558 Suludeiian Usnamiduny
Tudoundneglussduingauazynalassnise Tiusesduiuslfinunsmauisaniunisait
sawemusiiolfiansvhuiudyviundedes luvasid we. 2561 Huliiddadiunsld

o

uldaudesdian (4.7 1 95.3) ilesnnduliiunn Jusunasluangnlaevialuwaziundunu

o 1

TuReunaniisane anadsluseu 7 U dadiunisituisiuads 11.0 : 89.0

M1319% 6.2-1 dachumsldirnlulasimsdaniuazinsssnndugnsiadeset
Y29 W.A. 2557-2563

Ground Water
Irrigation Water

Year Pumping Supply (MCM) %GW %IRR
(MCM)
2014 39.42 514.52 7.1% 92.9%
2015 47.36 188.56 20.1% 79.9%
2016 55.48 499.79 10.0% 90.0%
2017 38.59 669.47 5.4% 94.6%
2018 39.42 794.77 4.7% 95.3%
2019 47.68 427.65 10.0% 90.0%
2020 58.64 238.77 19.7% 80.3%
Average 46.65 476.22 11.0% 89.0%
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dmsudadrunislihinmadenoifou (M99l 6.2-2) nuidhafeusunaudaiou
nnuaraudurasiifidadrunisguiiuianaganiidanioudquisuufoungainiou
Feaenndestuanimerniavesiiud tngludousunnaududuluasfutaeiiiuldnstosnn
Usgnaufuiinisuivanuimmunisdaiivalsenuieiliineasnsiianudesnisgui
dmsunisUgndnuiianntu Turasfidounmsu-nguaeudadutefiBulituanusas
nxFunnidedld inwasnsdiulngaziseinniswIouwvaniiougndnuit/uuieioies
wiUSinansindnivalsemulutafouaveunguaauddides inuwasnssauasuunly

n1sauiiuiaaluiunvesnulessaiuiilnalfgaieanninudaudesenitangudtdin

fguiivadseniuneaesdnil Juhlbidewuwmeududouniidndiunisldinldnugeian

(45.18 :  54.82) dwludrsgaiuiissaindiduldnsluviunadimdninunlasu il

Woudanau-fueeududrnfeunidadiunisldiunldfulesiign (3.45 : 96.55)

[ o

a YN v o S ° a &
M99 6.2-2 a@ﬁ'ﬂ‘Uﬂq{[fsﬁuq3'33J1u1ﬂ3\1ﬂ735\1u7LLa%UWiﬂiﬂHqﬂuqmiLﬂaﬂsqﬁJL@I@u

9

Ground Water Irrigation Water

Month %GW %IRR
Pumping (MCM)  Supply (MCM)
Jan 5.19 27.30 15.96% 84.04%
Feb 4.68 22.39 17.30% 82.70%
Mar 5.19 20.41 20.26% 79.74%
Apr 5.02 6.09 45.18% 54.82%
May 5.19 24.75 17.32% 82.68%
Jun 2.63 45.57 5.46% 94.54%
Jul 2.172 51.69 5.00% 95.00%
Aug 2.72 76.13 3.45% 96.55%
Sep 2.63 13.73 3.45% 96.55%
Oct 2.72 58.09 4.47% 95.53%
Nov 2.63 45.52 5.46% 94.54%
Dec 5.35 24.54 17.89% 82.11%
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6.3 TuRaszUURamuszAuthlunsasasluuUasn
nswasruulasdsuazgUnsainsRamussduiuuusTulif Hingusvasdiiely
Usznoun1snnsununisldiifiafusanfuihuiaia lasanunsoeenuuunisiiausiiuszuy
Tassremsdeansuuudumedidauazinuiuiusueesnsainiiuszuu loT SsazsilviAa
AnuazaInlunsLandHa wazn1sUszatanadoyaruszuy Cloud  Server 1MuAdeilldvin
miaaﬂLLUULLazﬁwmqﬂmaﬁé’fmwuﬁm%’ui’ﬂLLazammmzé’uﬁmuu Real-time W1Ws¥UU loT

U Izueun (Uns) anunsasenunassaulitunassazluiiuiiulaiun siuviieeniuy

[
[y o

[ LY [~ 3 1% & o o A
wagiaussuudniuteyauu Cloud Server wioums Ul uansnaseduin?l Uns. uazseaui
luudasuiuuy Real-time szuufina1useaviuuusnlud@iazaiunsaliuniunae6?
ANuudud lunsiiasgideya N1sanaula Lazn1INBUALBIRRANIUNITAILNENTITINIHY

o v

nslddvmalununlassnisdaiuasingsshunduansidediuiiiule Fesnelifnssuy

q
(% (%

nMsuIMsIaNsAaesszUIedl Userssunainuasmslduiluwlaanlasgaiusz@nsam

6.3.1 MawagUnsainsinszautlunassuazuac
msfagUnsaifukuunIITT TnsssuilursesaUssmuwas s Taseduthlundas
uuuleledl efendnnsnsagiieurearuwesinszugmaLuuLaIes CY-30MB (3Ufl 6.3-1)
Feannsninszeznisgegald 40 m finrwasztden 0.01 mm seduamLiugTlunITIa £2 mm
TneileasiBonnndnunedal
B Measuring range: 0.045-D (D is the maximum range) currently module D = 40,
D =70, D = 80, D = 100, and other specifications
B Resolution: 0.01 mm (0.00001 m)
®  Measurement accuracy (standard deviation): = 2.mm (within 10 m). More
than 10m the formula is + 2 + 0.05 * (D-10), D is the distance
®  Distance Unit: meter
B Laser Type: 620-690nm
B Laser Class: Il grade, <1 mW (secondary safety)
B Single measurement time: 0.25s

®  Spot diameter: 6mm @ 10m,
®  Working temperature: -0 ~ + 40°C

®  Storage temperature: -20 ~ + 60°C
B Weight: 60g
®  Dimensions (length x width x thickness): 4.8cm X 3.7cm X 1.8cm

®  Supply voltage: DC 3.0v-3.3v
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® |0 voltage: TTL level compatible 3v-5v voltage

JUN 6.3-1 wUweTInTsaeUUUELeT CY-30MB

ANFUNITRBNLUVUBSTAABUNILADSHIH 1Panyinle Schematic  wazdswuuatgUsun

A o [

Wiadariduaunsaifuwuy sakanalusud 6.3-2 TnewwuesTnsseenIuuLaLas CY-30MB

9 Y

gnieNsiafiuuainAaNiImesiei Lo 1uAITEEENALAZIINNTUSELIANANSBUATLINTEAY
UnileUsegsruiguinarseauinlunuauifeguin 6.3-3 vesaneuiiinosiefiazTuan
NEULYesiale fUN1UTEIIaRaAwINA1 TR IdAsEduinlunaeunile Uns.

1% ] ! [ H ] ! = ! a f < £ £ ! I3
wardeAszaudunile Uns. Wiuasevngdunesidauuuliate 36/4G  Uugszuunanin
AeutumesiedaiuteyadmsunsuanmawazUssulanangudoyasoll diuvesgunsaling
seauinlunlaiunazendenannisiferiulunisinduazdr1uinng lnegunsnlagseeuna
sEau a8 ensaTaludiszuurandaeuiiawesiiiedaiivdeya dnsunisuaninauay

Uszananangudoyaiduieniu daandlusun 6.3-4

5UM 6.3-2 {9 Schematic YosupinnumaswUUHsILAzwUAEUTWAULUY
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6.3.2 NMIWAILTIZUU Cloud WAZUY Ul dvsufiamuuazudandnanisinsziuii

MWALNSEUU Cloud  uaw Ul dwfufinmuuazuanssanisinseiuiilunaesuay
IULL‘UGQ‘NWI‘NE‘ULLUUL’?ﬂLL@WW’ELﬂ%‘H (web application)  Fsaunsaldeuldlunainnans
wnanWosu 1w vuneuiines nsdwilledie nIeundian 1Uudu ssuunadnouianes
wideudefugunsninmiataseduiiluaaemiegunsaifnseduilunvan kiunaiadis
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Tnefl senvice  Andofuguteyaiiiedadrdoyasonuiuaninauy Dashboard  NsuARINA
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anunsaitenglayadoundawuy s1eTu Meduat ewieu wieseUla ArvLanINauunIIN
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Dashboard
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Water table

(Cureriver.org: https://www.cureriver.org/2014/07/22/groundwater-101-where-does-

groundwater-come-from-where-does-it-60/)
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(IAH: https://regionalgwflow.iah.org/regional-groundwater-flow)
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Feanansainseeenegeanls 40 m 1ANazBen 0.01 mm seauAukiuglun1sin £2 mm

lneilseaziBunnuanyyeail

Measuring range: 0.045-D (D is the maximum range) currently module D = 40,
D =70, D = 80, D = 100, and other specifications

Resolution: 0.01 mm (0.00001 m)

Measurement accuracy (standard deviation): + 2.mm (within 10 m). More
than 10m the formula is + 2 + 0.05 * (D-10), D is the distance

Distance Unit: meter

Laser Type: 620-690nm

Laser Class: Il grade, <1 mW (secondary safety)

Single measurement time: 0.25s

Spot diameter: 6mm @ 10m,

Working temperature: -0 ~ + 40°C

Storage temperature: -20 ~ + 60°C

Weight: 60g

Dimensions (length x width x thickness): 4.8cm X 3.7cm X 1.8cm
Supply voltage: DC 3.0v-3.3v

IO voltage: TTL level compatible 3v-5v voltage
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