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ABSTRACT

The groundwater critical area includes Bangkok and the provinces of Ayutthaya,
Nonthaburi, Pathumthani, Samutprakarn, Samutsakorn, and Nakhonpathom. These provinces
have expanded significantly not in their economics, but also in agricultural sector,
household sector, especially industrial sector. This growth increases the groundwater
consumption because most industries use exploits groundwater as the quality of
groundwater is standardized and clean and has no impact on industrial machines.
Therefore, areas with high density of industries are more impacted than the other areas.

The objectives of this study are to examine the situation and trend of the current
groundwater level in the study area and to investigate the relationship between
groundwater evolution, groundwater demand, land subsidence rate, and rules and
regulations relating to groundwater. The analysis applies the theory of correlation,
interpolation theory, and relating groundwater rules.

The result from the historical groundwater depth data finds that the significant
groundwater consumption in the past relates to no regulation imposed on groundwater
usage. After comparing all the factors, it is found that low groundwater level in the study
area correlates with the high rate of land subsidence. After some strict registrations have
been implemented to control groundwater pumping in the area by enforcing groundwater
users to pay for groundwater fee and groundwater conservative fee, the study finds that
groundwater consumption was decreased resulting in the rebounding in groundwater level

and the diminishing of land subsidence.
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2.3.3. NMSAATIERANERENNUS(Correlation Analysis)
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2.3.3.1.AduUssAnsandunusine Sdu(Pearson‘s Correlation Coefficient)

e & ar

mMsfMuILmAIdNUsE AN anduiusLiesdu vievninsaGenin anduiusotiadng
(Simple  Correlation)laglddydnual r YeyaviaszAunsinvesiulsuamInTdunsnIA 9
1mdnsEdn Tnensmanuduiudserinatauusiuinee iy sheaivauunfusauys x
uaz ¥ Taemanduiusifesau) wviinuaufse

1. /1 ridumsiamudunusidadu

2. AT AwegIINiNg -1 fa 1

3. A1 r YilanvuyiviiouANutuTsLduMsnneyY

4. e r agliiAsuntasiofuusdass(xX) wasfudseu (Vwasuluwuuidiondu

5. 1 r arliAsuwlasdeatna (scale)vassuuslasuusnialdoul@wosiuys
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FNSNN WA, KARIAININTARN

e o ﬁ1n1m§ﬂ ﬁ1ﬂ17ﬂ‘§ﬂ ﬁzﬂﬁiﬂ‘gﬁ ﬁ1ﬂ1‘5ﬂ§ﬂ Fll'lﬂ"ii‘ni;ﬂ
wEneu Jwin Aa049 | daU50 | dT51 | @2ITU52 | @253
- (3.) (3.) (3.) (x.) (a1)

CL15-1 APNNUMIUAT -0.550 DavT -0.011 -0.035 -0.011
Lhid-1 ATANNUNIUAT -0.446 0.321 -0.004 -0.011 0.001
Cl.18-1 AFUNHUWIUAT -0.187 0.057 0.004 -0.012 0.005
DMR 09 ATUNRUVIUAT -1.224 1.057 -0.019 -0.030 -0.006
DMR 08 NTAVINUNTUAT -0.796 0.654 -0.016 -0.021 -0.002
PBM.1703 | n3aVnuMIUAS -1.281 1.105 -0.019 -0.030 -0.012
£L16-1 NPUVHUVIUAT -0.346 0.215 0.004 .015 -0.001
DMR 69 NTUNHUVTUAT -0.440 0.301 0.001 -0.017 -0.003
NB.11 ATUVIRNUNIUAT -0.333 0.207 0.002 -0.014 -0.001
Cl.8-1 ATANAUNIUAT -0.161 0.040 -0.006 -0.011 0.002
DMR 49 NIANNUNIUAT -0.456 0.316 0.005 -0.026 0.020
NB.35 NTUNNUNIUAT -0.258 0.130 0.010 -0.020 0.012
DMR 14 ATANNUNIUAT -0.531 0.388 0.001 -0.019 0.005
Cl.7-1 AFANNUAIUAT -0.643 0.517 -0.007 -0.007 0.003
DMR 10 NTUANUNTUAS -0.508 0.382 0.001 -0.016 0.014
Cl.28-1 NTUNNUNTUAT -0.444 0.319 001l | - e0.025 0.014
NB.46 NFAVINUVTUAS -0.354 0.233 0013 | 20,027 0.015
DMR 32 NPNWUNIUAT -0.566 0.425 0.004 -0.030 0.008
PD.15 ATUVIRUNIUAT -0.355 0.235 0.014 -0.024 0.015
Cl20-1 ATUNNUNIUAT -0.746 0.590 0.005 -0.006 -0.018
DMR 64 ATANNUWIUAT -0.618 0.486 -0.004 -0.014 0.003
CL.19-1 NPNAUVIUAT -0.697 0.569 -0.003 -0.012 -0.002
PBM.1402 | NJUVNRUNIUAT -0.530 0.374 -0.001 -0.028 0.000
Cl.56-1 NTUNRUNIUAS -0.798 0.633 -0.004 -0.008 -0.031
C1.57-1 NIUANNUNIUAT {278 Q135 -0.005 -0.042 0.002
Cl.43-1 uATUgy 0.007 o 0.002 -0.026 -0.009

t2




M3 KA. WARIAINTNIAI(FD)

AINTINFA | ATNTTNEA | ATNTINEA | ATINTINIA | AINTINIA

nyANSNg U Jwmia #1049 | 2050 | A2 US1 | faU52 | @2 U53
() (w.) (a1) (3.) (3.)

Cl.44-1 uATUgY -0.412 0.283 0.003 -0.023 -0.014
Cl.a5-1 uATUTU -0.839 0.707 0.005 -0.031 -0.004
Cl.51-] uAIUgU =1. 155 0.985 -0.002 -0.025 -0.002
CL50-1. uAsUgu -1.065 0.926 -0.002 -0.025 -0.003
Cl42-1 uAsUFY 0.286 -0.398 -0.001 -0.031 -0.015
NB.20 UATUFY -0.368 0.235 -0.004 -0.013 -0.004
ClLAT-1 UATUZA -0.648 0.497 -0.010 -0.013 -0.007
PBM.1714/33 | uasUgu -0.648 0.497 -0.010 -0.013 -0.007
C1.53-1 uAIUgU 3707 1.047 -0.007 -0.020 -0.010
0521 uATUgU -0.909 0.755 -0.008 0.037 -0.005
Cl.34-1 w3 -0.143 0.013 0.042 0.003 -0.023
DMR 56 UUNYI 0.073 -0.196 -0.001 -0.009 0.001
Cl.i4 UUNYS -0.713 0.585 0.003 -0.017 0.001
DMR 54 uqu‘%' -0.858 0.698 -0.007 -0.023 -0.009
NB.4 uu‘v:'q'%' -0.361 0.233 0.005 -0.016 -0.001
NL.5 U'U'ﬂ‘lﬁ -0.424 0.295 0.005 -0.016 -0.002
CL.17-1 wunyi -0.162 0.042 0.002 -0.013 -0.004
C1.33-1 W3 -0.538 0.412 0.005 -0.018 0.005
clL25-1 Unus g\ 0.295 -0.412 0.009 -0.019 -0.019
DMR 20 Unuﬁﬂﬁ -0.680 0.543 0.004 -0.021 -0.003
DMR 70 Unusnil -1.067 0.929 0.006 -0.020 -0.017
DMR 25 Uv‘mmﬁ -0.773 0.629 -0.007 -0.013 -0.012
NB.72 U‘iqn.lﬁ’lﬁ N ey 0.443 -0.003 -0.011 -0.008
PBM.1483 Unumﬁ -1.160 1.014 -0.010 -0.014 -0.006
€1.59-1 U'V];.Iﬁ’lﬁ -0.920 0.772 -0.017 -0.007 -0.032
C1.58-1 Unusil 07713 0.631 -0.004 -0.018 -0.016
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M3 WA, WAAIANANTNIAI(5D)

AINIINIA | AINTINTA | AINTTNIA | AINTINIA | AINTINIA

nuANANg U Jmin f2049 | f1U50 | daT51 | U552 | @2 Ts3
() (3.) (3.) () (3.)

PBM.1696 R Uvgnﬁﬂﬁ 13117 1.166 001l -0.014 -0.014
CL41.1 Unusil -0.195 0.078 0.004 -0.013 -0.009
DMR 59 ‘U‘lquﬁ’\‘ﬁ -0.425 22T 0.002 -0.029 0,015
PBM.1880 Unusdl sl 1.736 -0.010 0.032 -0.015
DMR 34 'l.l'VpJﬁ’lﬁ 1,309 1.736 -0.002 -0.021 -0.023
PBM.1702/34 | @ynsusnng -1.028 0.841 -0.013 -0.042 -0.021
PBM.1858 AunIuIINg -0.980 0.799 -0.003 -0.030 -0.022
PBM.1859 ayvsuinnms -0.879 0.702 -0.001 -0.034 -0.004
G301 aymsuIng -0.701 0.537 0.002 -0.033 -0.001
DMR 43 aunsuing -0.961 0.809 0.000 -0.027 0.004
NL.63 aunsuinnig -0.681 0.550 0.010 -0.021 0.009
DMR 45 aynsusnig -0.888 0.736 0.005 -0.024 -0.004
Cl.29-1 aynslinms FLEE 0.947 -0.004 -0.031 0.000
PBM.2509 aymiuing -1.220 1.042 -0.013 0.028 -0.075
DMR 81 aynIuINIg -0.:952 0.798 -0.005 -0.022 -0.007
PD.10 aynIvInns -0.653 0.521 0.004 -0.015 0.001
PD.46 AynIuTINg -0.405 0.278 0.008 -0.015 0.013
DMR 83 aunsuing -0.902 0.751 0.004 -0.031 -0.012
TL6 dunsanag -0.635 0.499 -0.011 -0.015 -0.001
Thd AUNIEAT -0.604 0.465 -0.013 -0.012 -0.005
C1.49-1 G UEGRE] -1.017 0.856 -0.033 -0.015 -0.007
C1.54-1 aynIanas 01 1.028 -0.016 -0.027 -0.018
Ti5 AUNTAIAT -0.820 0.679 -0.022 -0.010 -0.003
¢L55-1 dynsanng -1.479 1.306 -0.037 -0.020 -0.019
01521 dUNIAIAT 0.976 0.833 -0.029 -0.010 -0.002
NB.26 AUNTAAT -1.684 1.527 -0.022 -0.013 0.005
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A3 HY. HaMIAN¥IUTINMANFBINITNSITUN (MY  gRuIAfumT/ )

Une | nsumn | Unustil Fuqu?‘ UATUSY | BYGEY | @yMIUTING | aynsanas | 5
2521 150370 | 170188 | 42422 39180 81882 95796 104182 684020
2522 160313 | 181442 | 45227 41771 87296 102131 111071 129250
2523 182484 | 206535 | 51482 47547 99369 116255 126432 830105
2524 200436 | 226853 | 56546 52225 109144 | 127692 138870 911766
2525 219828 | 248800 | 62017 S5t id 119704 | 140046 152305 999977
2526 232299 | 2629137 65535 60527 126494 | 147990 160945 1056705
2527 249235 282083 70313 64940 135717 | 158780 172679 1133746
2528 240161 | 271813 | 67753 62575 130776 | 152999 166392 | 1092469
2529 243314 | 275382 | 68643 63397 132493 | 155008 168577 1106813
2530 253002 | 286347 | 71376 65921 137768 | 161180 175289 1150884
2531 267478 | 302730 | 75460 69693 145651 170402 185318 1216731
2552 272725 AV 3130 7418¢362 76271 159398 | 186485 202809 1331570
2555 316303 | 357990 | 89234 82415 172238 | 201507 219146 1438832
2534 250444 | 283452 | 70654 65455 136375 | 159550 1§3517 1139247
2535 247457 | 280070 | 69811 64476 134748 | 157647 171447 1125657
2536 | 271491 | 307272 | 76592 | 70739 | 147836 | 172958 188099 | 1234987
253T 315814 | 357437 | 89096 82287 Ipto7d 1201193 218808 1436610
2538 313905 | 439467 | 163231 | 50225 175787 | 263680 276236 1682531
2539 331422 | 503270 | 122749 | 122749 | 135024 | 343697 270047 1828957
2540 513654 | 594757 | 135172 | 135172 | 243310 | 297379 310896 2230340
2541 605476 | 637343 | 127469 | 159336 | 254937 | 191203 254937 2230701
2542 417908 | 482201 128587 | 257174 | 257114 | 257174 353614 2153833
2543 485041 | 444621 | 80840 80840 323361 | 282941 363781 2061425
2544 586032 | 520923 | 130231 | 32558 390692 | 390692 390692 2441825~
2545 489212 | 553688 | 138014 | 127467 | 266392 | 311662 338944 2223579
2546 447352 | 506311 126205 | 116560 | 243598 | 284994 309942 2034961
2547 399347 | 451980 | 112662 | 104052 | 217458 | 254412 276683 1816595
2548 379982 | 430062 | 107199 | 99006 206913 | 242074 263265 1728501
2549 271051 306774 | 76468 70624 147596 | 172678 187794 1232984
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U wa

nguwnn | Unusnd [ uumy3 | uesugy | egsen | aywsusnns |aywmsanas | 5o
2550 270036 | 305625 | 76181 70359 147044 | 172031 187091 1228368
2551 238574 | 270017 | 67306 62162 129912 | 151988 165293 1085252
2552 238425 | 269848 | 67263 62123 129830 | 151893 165190 1084572
2550 236728 | 267927 | 66785 61681 128906 | 150812 164014 | 1076852
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