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ABSTRACT

The lower Nam kam river basin area of Nakom phanom province covers an area of about
1,100 square kilometers. It is one of the areas where integrated water using (ground water and
surface water) is practiced. However, some part of this area has a problem in soil quality due to its
high salinity and salt contaminatibn which is not suitable for cultivating.

The team of researchers conducted an investigation on soil quality, water quality (both
ground and surface water) and analyzed the mechanism of the upward of salt from underground
layer. Also, the amount of water needed for cultivation was investigated in the irrigation area of
the Lower Nam kam Reservoir Project in Thatphanom Renunakom, Nakae, and Plapak district,
Nakorn phanom province.

Based on results of the testing éonducted in the laboratory, the classification of soil
texture based on the USDA system, and consideration of the soil appropriateness in cultivation
based on the electrical conductivity (EC), it was found that most of the area had excellent soil
quality both in the rainy season and the dry season except the area where salt pan is practiced.

With regards to the consideration on ground water and surface water, 50 soil samples, 25
surface water samples and 35 ground water samples were collected covering the two seasons.
Results of an analysis on the electrical conductivity of the surface water samples during the rainy
season and the dry season were 19.4-298.0 ps/cm and 30.3-62,400.0 ps/cm, respectively. The
value of electrical conductivity of the ground water samples during the rainy season and the dry
season were 56-173,600 ps/cm and 29-1 17,900 ps/cm, respectively. The researcher chose
medium sensitivity for the evaluation of the appropriateness of the surface water for irrigation. It
was found that the differentiation could not be done. Besides, the EC:SAR value of all surface
water_samples were mot suitable for irrigation. It might be said that there was a limitation in using
surface water for irrigation. This is because of the problem raised from difficuity of water leakage
resulted in compact soil. Besides, it was impediment for germination of plants. It was foﬁnd that
there were 12 spots of ground water in the rainy season and 4 spots in the dry season which could
be used for irrigation.

A set of questionnaires and interview were used for data collection administered with
farmers. Obtained data were about using water for agriculture, water sources, and problems of soil
and water quality. The WUSMO Mathematical model was used for the computation of need for



water of plants and the MIKE Basin Mathematical model was used for the computation of water
equilibrium in streams and reservoirs. It was found that the irrigation area (85,300 rai) and non-
irrigation area (348,554 rai) would need water for the whole year about 111.95 million m3 and
405.40 million ms, respectively. Later on data bése was prepared based on all obtained data. Also,
the Geographic Information System (GIS) was used for mapping the distribution of salinity,
ground water, surface water and soil characteristics. Results of this research would be beneficial
to farmers in using water in a particular period of time. Besides, it could be a basis for concerned
personnel in water source management, planning on salinity dispersing control. Hstly, it could be
referred in the development of ground and surface water using in the area where there is a

problem of salinity in the future.
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Organic matter and other matter that can be oxidised

DO mg/L >3 >6 >4 >3 <3

COD mg/L O, <s <7 <10 <12 >12

Total Nitrogen mg/L <05 <15 <238 <4 >4
Nitrogenous Matter

NH, mg/LNH, | <0.1 <05 <2 <s >5

NO, mg/LNO, | =2 <10 <25 <50 >50
Phosphorous

matter

TP mg/L <0.05 <02 <05 <1 >1

PO, mgLPO, | <0.1 <05 <1 <2 >2
Suspended matter ‘

TSS mg/L <s <25 <33 <50 >50
Temperature °’C <215 <235 <25 <28 >28
Conductivity (uS/cm) <2500 <3000 <3500 <4000 > 4000

pH —Min. - 6.5 6.0 5.5 45

- Max. - 82 8.5 9.0 10
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CLIMATOLOGICAL DATA FOR THE PERIOD 1871-20000F

station  NAKHON E‘Ievation of statrion above MSL 140 Meters
Index station 48357 of barometer above MSL 148 Meters
Latitude 17 25 N He1ght of thermometer above ground 1.20 Meters
Longitude 104 47 € Helight of wind vane above ground 11.00 Meters
Hetght of raingauge 0.80 Meters
3an Feb Mar Apr "y Jun Jul Aug Sep oct Nov dec vear
IEPressure (Mectupasca‘l) 3
Mean 1014.48 1@2.37 1010.02 1008.05 1006.79 1005.17 1005.03 1005.12 1007.64 1010.64 1013.59 1015.61 1009
Ext. max. 1029.22 1025.28 1027.80 1021.06 1015.22 1011.86 1012.63 1013.76 1017.35 1021.28 1025.05 1026.48 1029,22
1001 32 999.75 998.69 0997.09 997.82 994.08 080.78 087.20 993.62 995.86 1001.38 1003.07 987.20
Hean daﬂy 5.58 5.94 5.74 5.04 4.17 3.99 4.21 4.63 4.56 4.38 4.62 4.83
IETenperature ce1s1us) (3
Mean 23.9 26.9 28.7 28.2 27.6 27.2 26.8 27-0 26.1 24.0 21.6 25.8
Mean max. 29.1 30.9 33.6 34.8 33.4 .9 31.3 30.9 31.6 31.4 30.1 28.5 31.5
ean min. 15.8 18.3 21.4 23.8 28.4 4.5 24.3 24.0 23.6 22.90 18.8 15.6 21.4
XT. max. 35.6 38.9 41.3 42.0 40.2 37.9 36.4 36.5 35.6 35.3 35.3 35.5 42.0
Ext. min. 8.0 8.2 15.9 18.8 20.3 21.4 1.5 20.2 14.7 8.8 4.1 3.2
iErelative Humidity (%)
Mean 67 65 69 78 85 86 88 B4 76 70 68 75
Hean max. 89 87 84 86 9 96 96 97 96 93 90 89 91
Mean min. 45 45 44 49 60 70 72 74 67 57 50 46 57
ext. arin. 13 14 14 17 30 40 a7 49 36 28 25 16 13
iEDew point (celsius) w
ean . 16.8 19.2 2.8 23.7 24.6 24,5 24.5 23.7 1.3 17.7 14.9 20.7
iEevaporation (mm.) ¥
Hean-pan 4.9 116.5 147.4 152.9 135.6 102.1 101.2 96.1 104.4 116.8 113.8 109.3 1411.0
1EC oudiness (0-10) 1 o
Mean . 3.1 3.6 5.0 7.1 8.3 8.3 8.7 7.1 5.4 3.6 2.6 5.4
iEsunshine puration (hr.)
Mean 247. 208.0 214.8 203.1 = 184.9 127.9 127.8 116.5 152.7 209.8 226.5 249.4  2268B.7
ivisibility (km.) [
0700 L.5.T. 5.4 4.7 4.5 5.6 8.5 8.7 8.6 8.1 8.1 7.4 6.4 5.4 6.8
Mean 8.3 6.5 5.5 6.8 10.1 10.3 10.2 10.0 10.0 9.6 9.2 8.4 8.7
iewind (Knots) IF
Mean wind speed 2.3 2.2 2.1 1.8 1.5 1.2 1.2 1.1 1.1 1.5 2.3 2.3 -
prevalling wind E € E € E E SE SE E € NE € -
Max. wind speed 22 49 35 36 40 25 30 35 25 25 23 27 49
werainfall (m.) ¥
Mean 3.5 27.3 49.4 103.6 237.2 400.3 483.9 378.8 276.5 8.7 8.8 4.8 2255.8
Mean railny day .9 3.4 5.1 9.3 18.0 22.9 24.2 25.6 17.2 8.9 1.9 .8 138.2
Daﬂ‘ma mun 23.9 48.7 71.2 85.8 152.9 184.1 243.7 325.7 157.6 117.0 56.3 32.4 325.7
er of days with w R
Haze 18.3 22.2 25.6 20.8 5.7 -4 d. L.2. 4.6 9.6 13.6 18.6 139.7
For 1.0 .5 -4 . .1 .0 .0 .1 Jd .3 -4 .9 4.
Hail .0 21 .0 . .1 -0 .0 .0 .0 0 .0 .0 .
Thunderstorm .1 2.3 4.7 9.7 17.5 15.8 16.2 16.1 11.3 4,2 .4 .0 98.3
squall .0 .0 A . . .0 .0 . .0 .0 .0 .0 .
CLIMATOLOGICAL DATA FOR THE PERIOD 1371-2Q000F
station  SAKON elevatfon of starion abave MsL 171  meters
index station 48356 Helight of baruueter ahove MsL 172  Meters
Lat Ttude 17 09 N Meiglt hermameter above ground 1.20 Meters
Longitude 104 08 € Height of \rind vane above ground 10.50 Meters
Helght of raingauge 0.65 Meters
Jan Feh Mar Apr Hay Jun Jul Aug Sep oct Nov pec year
IEPressure (Heccupasca?) 3 .
Mean 1014. 1012.40 1010.05 1008.13 1006.91 1005.27 1005.12 1005.24 1007.81 1010.88 1013.77 1015.54 1009.64
Ext. maX. 1029.72 1025.50 1026.70° 1021.75 1035.05 1012.06 1012.26 10i3.45 1016.88 1020.67 1025.40 1027.00 1029.72
Ext. min. 1002 27 1000.91 998,52 997.24 998,27 ©004.98 095.28 985.49 994.41 997,79 100(1.20 1003.76  985.49
mean dafly r. 5.74 5.50 4.7 3.87 3.77 3.95 4.45 .60 4.69 5.05 4,80
Ermperature ce'ls1us) w
2.1 24.3 27.4 29.0 28.3 28.0 27.7 27.3 27.2 26.3 24.1 21.7 26.1
Hean max. 29 1] 31. 33.7 34.8 33.3 32.2 3.7 3.1 3.2 30.9 29.9 28.3 31.4
Mean min. 15.8 18.5 21.8 24.1 24.6 25.0 24.7 24.5 24.0 22.3 18.9 15.5 2.6
Ext. Max. 35.0 38.4 41.1 41.8 40.5 38.7 36.8 36.0 35.5 35.0 35.3 35.1 41.8
Ext. min. 2.1 7.6 7.5 16.5 19.2 2.2 20.5 . 20.0 14,2 8.7 4.0 2.1
iErelative vumidity (X) [
Mean 66 64 62 66 77 80 81 84 82 76 70 68 73
Mean max. 88 B84 80 83 o0 aL R’ 94 94 9L 89 90 89
Mean min. 43 43 42 48 &0 66 67 69 66 57 49 44 55
Ext. min. 14 13 20 26 40 45 49 35 25 20 12 12
iEpew Point (celsius)
mean . 16.4 18.4 2.4 23.5 28.1 24.0 4.1 23.6 21.3 17.8 14.8 20.4
IEEvaporaﬂun (. )
ean—pan 151.4 154.2 198.2 195.0 157.7 132.5 132.1 122.0 120.4 142.2 142.3 140.3 1788.3
lEC10ud1ness (0-10) F
2.9 3.3 4.8 6.7 7.9 8. B.4 6.9 5.1 3.5 2.5 5.2
:Eanslﬂne puration (?r.)
277.6 240.1 245.1 236.4 208, 5 155.2 159. 143.9 179.5 229.2 243.9 266.2 2585.4
va‘Is1bﬂ1ty (k. )
0700 L.S.T. 5.8 5.6 5.9 7.6 10.9 1.6 1n.7 10.8 10.2 B. 6.7 5.3 8.4
an 8.1 6.9 6.6 8.5 12.0 12.4 32.5 12.0 1.7 10.5 9.0 7.9 9.8
fewind (knots) ¥
mean wind speed 2.7 3.2 3.0 2.4 1.9 2.1 2.1 2.1 1.4 1.9 2.4 2.4 -
rrevailing vﬁnd E E € SE SE v W W E E € -
Mmax. wind s 26 41 49 53 40 35 40 40 35 32 25 25 53
rRalnfall )
Mean 4.1 25.7 45.9 97.6 224.0 269.9 267.8 367.7 211.3 3.2 6.4 6.3 1599.9
Mean rainy day 1.1 3. 5.0 9.7 17.4 20,1 20.8 23. 17.0 8.3 2.0 7 128.4
pail ofmala with 22.7 77.2 101.0 68.5 220.1 106.9 228.9 457.1 128.6 122.9 29.3 39.8 457.1
Haze o 22.6 23.7 26.2 18.1 2.1 .1 .0 .2 3.5 10.3 18.6 . 22.9 148.3
F 2 4 .2 0 1 .0 .0 .0 .3 .3 .5 .6 2.6
Hall .0 .0 .1 .1 .0 .0 .0 « -0 .0 .0 .0 .2
Thunderstors .3 2.1 5.4 1.2 17.7 14.6 14.6 14.8 1n.2 4.1 4. -1 8. 5
squall .0 .1 .1 .2 1 .1 .0 .0 o1 .0 .0 .0 .7
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—  Taothiios 9 9a91n 25 9a 1éuad SW3, SW4, SW5, SW7, SW13, SW14, SW15, SW19

P :’ a a H ' Y A 1 o A Y
wag SW25 by feludgadu uas gauds st EC eflussdufion aunsaly

TumsvadsemuiuAsynsiia

9 v
— athlsiam wudh fihRaRunngaiudledie 2 ga fie SW10 uaz SW12 #lugaeggdu

o < v e Y o A =Y J t 9 ]
fanuduszaudr mnseldlumssalsenuduisynaiia udlugaregquiail

muzayiing 14 (Unsuitable) iomsyadlsenu

a P v o . L. o Y oA
ms1eh 6.1-2 inaisinis19anmnirTndh (Blectrical Conductivity, EC) $uungaamiiniemssatlsemu

qtummﬂ fnnnih v, EC qmﬁuﬁ'zadmﬁﬁaﬁu
(mS/m)
fqadu fauds
Class 1 : 52SURIGOY (Excellent) <25 SW1,SW2,SW3,SW4,SW5,SW6, |  SW3,S5W4,SW5,SW7,SW13,

.
o o

1 4
hiinuAvsedud enselflums

o A =y
yadssmunufirynyiia

(< 250 YUS/cm)

SW7,SW8, SW9, SW10,SW11,
SWI12, SW13,SW14,SW15,SW16,
SW17,SW18, SW19, SW20, SW22,

SW23, SW24, SW25

SW14, SW15,SW19, SW25

Class 2 : 52AUR (Good)

»
awsaldlumsearsemuid Siheedia
ruRunelszna hisuiudedinnsnis
Hoarumsasauanuiuiunsdifiey 14
o A da v o
fluRamidinTmmumuasaNuIAY

wouszum

25-75

(250 - 750 LAS/cm)

SW21

SWI1, SW6, SW8, SW16,
SW17, SW20, SW22, SW23,
SwW24

Class 3 : szAunp 1414 (Permissible)
Tirmwnsaldimsvadsenufuaung

° o Y v a o L)
%0“1ﬂﬁ1uﬂ15531|1ﬂu1 ADWUNTIAMTOYN

P ™ o o A dai.
LAY ﬁ'lﬂ5'Llﬂ'luﬂllﬂ'l'lﬂlﬂﬂl!ﬂztlgf\ﬂ“%ﬂu

ANUNUNTUADAIMNAY

75-200
(750 — 2,000 JAS/cm)

SW2,SW9, SW11,SWIs,
Sw2l

Class 4 : 53U Liri 1921414 (Doubtful)
swldhhmsvatsenuldualemalu

aa N a1 & aa -
anmifimszasdiiniu fulinsdy

Y da Y a Y s 3
anuhiia imsssuniufivane Aealiih
dafusunnesdaiudunnzdoa
a A da ]
demlgmamzfiafilinmumuniudenny

o
uga

200 - 300
(2,000 — 3,000 LLS/cm)

Class 5 : s3uf Wimanzaiiee 1
(Unsuitable)

. A
'lummsnﬂ1m'h‘1'mamﬁaﬂszmu

=300
(2 3,000 pAS/cm)

SW10, SW12

*1S/cm = 0.1 mS/m = 0.001 dS/m
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M3197 6.1-3 M3 19 Sodium Adsorption Ratio (SAR) Swungunmiiniemsradsemu

SAR | 13w fuuzih ﬁgmﬁuﬁmdnﬁﬁaﬁu
Tandeuly
Wh
qadu gauds
<1 dgunn | aunseldiiens SW4, SW9, SW11 Tai%i
yallsenula
1-9 i sesiaszFamsidin SW1,SW2,SW3,SW5,SW6, | SW4, SW13, SW14, SW15
fufisizianut SW7,SW8,SW10,
geanuilufiyves |SWI2,SW13,SW14,SW15,8
1 TR w16,
SW17, SW23, SW24,SW25
10-17 | thunaa | desldasawelu SW18, SW19 SW16
mslSuLye vy
fuld) nazAvams
MIvEANS
18-25 q9 Limumnzaniums SW21, SW22 SW7, SW8, SW24, SW25
1hidarofu
>2 | gunn | himinzaylums SW20 SW1, SW2, SW3, SW5,
Thiitens SW6, SW9, SW10, SW11,
yarlsymu SW12, SW17, SW18,
SW19, SW20, SW21,
SW22, SW23
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i 6.1-2 dadruves Aoy losounsuaafivunazuuniiionloosu (SAR)

- g o ] o’ a o J 3 v 1 ¥ ]
HANSAATIZH M1 SAR vesiesthaiiAAuluNuRdnu Tasans Tuseggeu laeglugis 0.06

-35.13 dauluggriu U luyae 3.72 - 1,685.72

v 1 4 v
— ifienfSeuiiivy 1 SAR venihiau TunTnahidnu wuh lugregquds lis SAR

g Tugaegqeu
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SW1,SW2,SW3,5W4,
SW5 SW6,SW7,SW8,
SW9,SW10,SW11,SW12
fauAs il il SW13,SW14,SW15,SW16
SW17,SW18,SW19,SW20
SW21,SW225W23,SW24,
SW25

*1US/cm = 0.1 mS/m = 0.001 dS/m
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unaidon (Ca”) meg/L 0-20 0.409-4.337 | <0.1-1275.0 Taifi SW9,SWI0,SWII,
SWI2
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owns |dotitodu |doriledlu | oxmhdedhdluit
stavem | svozdu finnlasams
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Ay gauds aqru nuds
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swaavasysel

) - Location

Type NAME X Y

GW1 NKOWI1 466123 1870641
GwW2 NK7 465867 1868858
GW3 NK6 464723 1873205
GW4 SNK16 462709 1872829
GWS DM3 461071 1872772
GW6 NKOW?2 455349 1872810
GW7 NKOW3 449770 1876518
GWs NKOW14 452316 1880036
GW9 DM7? 452316 1880036
GWI10 NK1 456175 1881497
GW11 NKOWS 455222 1880456
GWI2 SNK41 455222 1880456
GW13 SNK43 455125 1878717
GW14 NKOW9 460950 1879041
GW15 NKS5 464047 '1879786
GW16 NKW10 466786 1884377
GW17 GW1 460961 1881026
GWI8 GW2 463713 1878190
GW19 DM1/OBS 465855 1876546
GW20 GW3 466593 1878032
Gw21 GwW4 468206 1874836
GW22 NK10 468588 1874010
Gw23 NKOW15 471013 1877165
GW24 GWs 447504 1876425
GW25 NKOW4 444355 1878274
GW26 NKOWS 439061 1880468
GW27 NKOW6 441863 1886175
GW28 NKOW7 446207 1884195
GW29 NKOW13 446168 1893443
GW30 NKOWI12 452717 1890163
GW31 NKOWI11 459962 1887566
GW32 GW6 458992 1879818
GW33 NK4 460268 - 1875271
GW34 GW7 461813 - 1872857
GW35 GW8 467611 1871588
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vz 18 ioMs3as29 U (Unsuitable) TiaTuggruuazgguds s1uau 4 3a 1dun DM3,
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yalszmuldueTomaluanmiiinissamsmeay uaz Tuansaiwnldnems

yalszmu'ld

1} 1 d 14 v
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szAumsSuUnguaI

dawnnir i, EC
(mS/m)
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.. yanuiedini ldau

fRAu

nauds

Class 1 : 52AURAIBUY (Excellent)
¥ 13
iliaTmRuszduim aanselFlunssalsemudiufis

Ynwiia

<25
(< 250 |US/em)

NK6, NKOW3, NKOWS,

SNK41, SNK43, NKW10,

GW1, GW2, DMI/OBS,
GW3, GW4, NK10,

NKOW15, GW5, NKOW4,

NKOW11, GW6,NK4

NK6, NKOW2,
NKOW3, NKOWS,
SNK41, SNK43, |

NKWI10,DMUOBS, |

GW3, GW4, NK10,
NKOW15, NKOW4,
NKOW11, GW7

Class 2 : 5$AUR (Good)
usolflumsyatsen'ld Sihiwederudu

wosznin Tiduludesthnasmsileafumsazauanu

25-15
(250 - 750 [AS/cm)

NKOWI1, SNK 16, NK1,
NKOWS9, NKOW6,

NKOW7,NKOW13, GW7,

NKOWI, SNK 16, NK1,
NKOW9, GW1, GW2,
GWS5, NKOW6,

s ldihmssadsemuldmnsTemaluanmiinienans
a1 o aa a Y da e L
nsdiviniu AulimsSuanuirda Imssznniuiviwe
»
AoaldihihdmiRuduunnrzdehuduuazdeudon

WgnisnisReitinoumumudennufgs

(2,000 - 3,000 LAS/cm)

Fadunsdifien iuRsfifianumumudenfiy GWs- NKOW?7, NKOW13,
woillszinw NKOW12, GW6, NK4,
GWS8
Class 3 : 52#UWD 1414 (Permissible) 75— 200 NK7, NKOW2 NK7, NKOW5
hiaunseldimsvmlssnmsuauiitidosrfalums (750 — 2,000 [1S/cm)
b 4

szineh dsstimsdamsedisfiey dmduauguanu
o o A da " g
Wz 1dfudeniinnununudeami

o A L) et
Class 4 : sz@uf i 1414 oubiful) 200 - 300 NKOWS5, NKOW12 Tl

Class 5 : szdui Timuneandiozg 14 (Unsuitable)

N A
Timansahinidinemsvarszmu

2300
(= 3,000 LS/cm)

DM3; NKOW14, DM7,

NK5

DM3, NKOW 14, DM7,
NKsS

*1US/cm = 0.1 mS/m = 0.001 dS/m
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The sodium adsorption ratio (SAR) and residual sodium carbonate (RSC) are useful for evaluating sodium hazard in water
applied directly to the soil. In these calculations, the potential for precipitation of calcium, magnesivm bicarbonates, and
carbonates is considered. If these constituents precipitate out of the water, relative amounts of sodium will increase in the

soil solution.
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fumsfifuded AnuAnd WAIIEY 2551 WHIOU 2552
§eud #9819 | WA (WGS Zone 48) fuf0819 4. Uszinndion
X v pH EC (mS/m) pH EC (mS/m)

18 S018 467238 | 1874807 0.5-0.6 m 477 11 4.76 15 Silty clay

19 S019 456774 | 1876462 0.5-0.6 m 457 0.9 4.79 1.4 Clay

20 - S020 462139 | 1878156 0.5-0.6 m 5.60 1.6 6.71 6.0 Silty clay

21 S021 459221 | 1881132 0.4-0.5m 7.12 36 5.09 1.7 Clay

22 S022 462295 | 1883325 0.8-09m 485 13 6.15 43 Clay loam

23 S023 462645 | 1882186 0.6-0.7m ' 4.94 R 479 1.9 Clay

24 S024 450802 | 1886116 0.6-0.7 m 3.93 1.2 476 23 Sandy clay loam
25 S025 459268 | 1890317 0.5-0.6 m 4.68 22 4.84 1.4 Clay loam

26 5026 461589 | 1887414 0.7-0.8 m 4.6l 1.2 483 13 Sandy clay loam
27 S027 464551 | 1885141 0.7-0.8 m 673 78 492 59 Sandy clay loam
28 S028 464955 | 1888859 0.6-0.7m 535 - 2.1 15.39 1.9 Sandy loam

29 S029 466450 | 1889531 0.6-0.7m 458 - 1.4 516 1.3 Sandy clay loam
30 S030 469530 | 1887650 0.7-0.8m 5.10 14.2 5.46 3.7 Sandy clay loam
31 S031 469933 | 1884377 0.6-0.7m 4.53 50 443 7.2 Sandy loam

32 S032 467954 | 1885081 0.8-09 m 5.15 1.4 4.94 13 Sandy loam

33 S033 467309 | 1883797|  0.7-0.8m 4.55 2.0 4.89 2.1 Sandy loam

34 S034 468295 | 1880531 0.6-0.7m 532 2.5 533 2.1 Sandy clay loam
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Feature Description Comment )
Boundaries Location and type of boundaries for | Boundary types include specified flow, specified
the area to be modelled head, and no flow.
Geologic Geologicl units, and corresponding Hydrostratigraphic units comprise geologic units
framework hydrostratigraphic units and model with similar aquifer properties. Several geologic
layers, and associated aquifer formations may be combined into one
parameters and base model and hydrostratigraphihcml;ﬁit, or model layer, or a
aquifer characteristics. geologic formation may be subdivided into aquifer
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Hydrologic Recharge and discharge processes | Definition of aquifer media type, such as porous

framework and

stress

and dominant aquifer flow

mechanisms.

medium and fractured rock, and surface-

groundwater interaction processes.

Human-induced | Human activity influences on the’ Pumping, irrigation, drainage, land clearing, aquifer

factors system. storage and recovery, waste discharge, and mining.
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1. S.S. Makhanov and S. Sangchan, “Computer Modeling of Flooding in Eastern Area of
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July 6-8, 1996

2. S. Sangchan, “Determination of Erocivity Index”, Ladkrabang Engineering
Journal, Vol. 13 No. 2, April 1997
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3. S. Hungspreug, S. Vannakrairoj, S.S. Makhanov, S. Sangchan and P. Mekpruksawong, “A
New Two-Dimensional Model of Flooding in East-Bangkok”, 7th ICID International Drainage Workshop
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4. S. Makhanov and S. Sangchan, “Numerical Methods for Problems for Subsurface Flow with a
Priori Bounded Solution”, KKU Engineering Journal Vol. 25, No. 4, October-December 1998.

5. S. Sangchan, P. Mekpruksawong and P. Srikreaw, “Development of Automatic Irrigation
System”, Agricultural Annual Meeting, Faculty Agricultural Technology, KMITL, June 1998.

6. S. Sangchan, “Application of GIS in Rainfall-Runoff Modeling for a Selected
River Basin”, 4th PASE International Convention & Exhibition, April 17-21 April, 2006, Butuan City,
Philippines.
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1. P.Mekpruksawong, T. Ichikawa, S. Aramaki and T. Yamada, “Hydrogeological Condition and
Groundwater Behavior in Low Land, Thailand” Journal of Japan society of Hydrology and Water
Resources Engineering (JSHWR), Vol.17, No.1, 2004.pp. 32-42. uvdtnuvinnsuyadssmu aontiu
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2. P. Mekpruksawong, T. Ichikawa, S. ARAMAKI and T. Yamada, “Influence of Extraction and
Recharge on Groundwater Level in Phichit. Flood Plain, Thailand” International Symposium on the
Climate System of Asian Monsoon and Its Interaction with Society, Thailand, I:Iovember 2003, paper No.
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3. Phattaporn Mekpruksawong, Thana Suwattana and Narong Meepayoong “The Altematives of
Flood Mitigation in The Downstream Area of Mun River Basin”, Proceedings: 14th Asian agricultural
symposium (14th AAS) on environmental management for resource conservation, Thailand, December
2004. pp.75-82.

4, P.Mekpruksawong, T. Ichikawa and T. Yamada, “On Groundwater Budget Simulation and
Groundwater Extraction in Lowland Floodplain, Thailand” Annual Journal of Japan society of Civil
engineering (JSCE), March 2005, pp.91-96. mASuderiog

5. Phattaporn Mekpruksawong, Tsutomu Ichikawa and Tadashi Yamada, “Groundwater Budget
and Extraction in Lowland Floodplain, Thailand” Modeling Tools for Environment and Resources
Management (MTERM) International Conference. Thailand, June 2005, pp.249-256. aiSederion

6. Phattaporn Mekpruksawong, Tsutomu Ichikawa and Tadashi Yamada, “Analysis of Recharge
System Efficiency in Phichit Floodplain, Thailand” Modeling. Tools for Environment and Resources
Management (MTERM) International Conference. Thailand, June 2005, pp.617-625«1u3§a¢imﬁm

7. Mekpruksawong, P., Ichikawa, T. and Yamada, T. (20Q6), “The Combination of Tank Model
and 3-D Unconfined Groundwater Flow (GWF) Simulation in Tropical Floodplain, Thailand”, Journal of
Japan Society of Hydrology & Water Resour, JSHWR., Vol.19, No.5,pp.372-382. 11l JSPS (RONPAKU)

8. Suwattana T. and Mekpruksawong P. (2007), “The Improvement of the Khok Kathiam
Operation and Maintenance Project” INWEPF 4th Steering Meeting and Symposium, July 2007, P-1-05
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9. Chuenchooklin S., Mekpruksawong P., and Chidchob P. (2007), “The River Analysis
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2-01(pp.1-13)
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1. S. Chuenchooklin, T. Ichikawa, P. Mekpruksawppg_, and Y Trinatra, 2008, Recently Flood Events
and Groundwater Relationship in Lower Namkam Basin Thailand, P ings: 5" i GS2008:;
Asia Oceania Geoscien oci 16-20 June 2008, Busan Exhibition & Conveation Centre (BEXCO), Busan,
Korea, p127 (oral presentation) . ,

2. Sombat Chuenchooklin, Udomporn Pangnakom, and Phattapom Mekprugsawong, 2008,
Implementation of Retention Pond Project for Flood Reduction and Irrigation Purposes in Lowland Floodplain in

the Yom Basin, Proceedings: 2 Technology and Innovation for Sustainable Development Conference
(TISD2008), 28-29 January 2008, Khon Kaen University, Khon Kaen, p62-66 (oral presentation)

3. S. Chuenchooklin, and V. Amarakul, 2007, APPLICATION OF HIGH RESOLUTION SATELLITE
IMAGE FOR LANDUSES MAPPING AND FLOOD EXTENT DELINEATION IN THAILAND: UPPER
PASAK RIVER BASIN PHETCHABUN, Proceedings: 28" Asian Conference on Remote Sensin;
12-16 November 2007, Putra World Trade Centre (PWTC), Kuala Lumpur, Malaysia (oral presentation)

4. U. Pangnakom, S. Chuenchooklin, and V. Amrakul, 2007, IMPLEMENTATION OF HIGH
RESOLUTION SATELLTE IMAGES FOR AGRICULTURAL LANDUSES MAPPING AND PLANNING OF
RETENTION POND IN THAILAND: YOM RIVER BASIN SUKHOTHAI Proceedings: 28" Asian
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Conference on Remote Sensing (ACRS2007), 12-16 November 2007, Putra World Trade Centre (PWTC), Kuala
Lumpur, Malaysia (poster presentation)

5. S. Chuenchooklin, P. Mekprugsawong, and P. Chidchob, 2007, THE RIVER ANALYSIS
SIMULATION MODEL FOR THE PLANNING OF RETENTION AREA AND DIVERSION CHANNEL FOR
FLOOD REDUCTION IN THE LOWER YOM’S RIVER BASIN, THAILAND, Proceedings: INWEPF Ve
Steering Meecting and Symposium, International Network for Water and Ecosystem in Paddy Fields, Prosperity
and Sustainability of Paddy Fields and Ecosystem; July 5-7, Bangkok, P02-1 to P02-13 (oral presentation)

6. T. Ichikawa, P. Mekpruksawong, Y. Trinetra, S. Aramaki, M. Qong, and S. Chuenchooklin, 2007,
SALINITY PROBLEM OF THE GROUNDWATER USE FOR IRRIGATION IN THE LOWER NAM KAM
BASIN THAILAND, Proceedings: INWEPF 4" Steering Meeting and Symposium, International Network for
Water and Ecosystem in Paddy Fields, Prosperity and Sustainability of Paddy Fields and Ecosystem; July 5-7,
Bangkok '

7. S. Chuenchooklin, T. Ichikawa, P Mekpruksawong, S. Patamatamkul, 2006, Infiltration modeling for
inundated Extent in the Yom’s Floodplain in Thailand, Proceedings: 3™ APHW CONFERENCE, Wise Water
Resource Management towards _Sus!ainable Growth and Poverty Reduction, 16-18 Oct. 2006, Bangkok, p 422
(poster presentation) i

8. Chuenchooklin, S. 2006, PLANNING OF THE DIVERSION CHANNEL FOR FLOOD
MITIGATION BY USING RIVER ANALYSIS SIMULATION MODEL IN PASAK’S RIVER BASIN
. THAILAND, Academic Journal of the Faculty of Agriculture, volume no. 49, "lon Ionescu de la Brad"

University Press, Romania.
" 9. Chuenchooklin, S. 2006, Planning of Ath.e.d.i\./.er.si.bn channel for flood delineation using river analysis
simulation model in the upper Pasak’s river basin Thailand, Book of Abstracts: Intl. conference on: Agriculture
" between tradition and intensivisation, 19-“20 October 2006,. Iasi, Romania, p38 (oral presentation)

10. Chuenchooklin, S.A 2006, Developme!nt of Pico-Hydropower Plant for Farming Village in Upstream
Watershed, Thailand, Proceedings: Tropentag 2006: Prosperity and Poverty in a Globalized World Challenges
for Agricultural Research, October 11 - 13, 2006, University of Bonn, Bonn, Germany (poster presentation)

11. Chuenchooklin, S., Ichikawa, T., and Patamatamkul, S. 2004, Runoffs and phreatic surfaces
behaviours over large floodplain and lowland paddy field, Proceedings of the 6" Intl. Study Conf. on GIWEX in
Asia and GAME 3-5 December 2004, Kyoto, Japan (poster presentation)

12. Chuenchooklin, S., Ichikawa, T., and Patamatamkul, S. 2004, The effect of flood changes on
phreatic surface in large floodplain in Phichit, Proceedings of the 2* APHW Conference 5-8 July 2004,
Singapore (oral presentation)

13. U. Seeboonruang, S. Chuenchooklin, P. Mekpruksawong, and T. Ichikawa, 2004, Feasibility study

for artificial recharge at a field in the northern part of Thailand, Proc. Intl. 1" KMITL Integration Science &



Technology for Sustainable Development, King Mongkut Institute of Technology at Lardkrabang, Bangkok,
pl79-182 .

14. U. Seeboonruang, S. Chuenchooklin, P. Mekpruksawong, and T. Ichikawa, 2004, Preliminary study
on a spreading basin for artificial recharge and water quality in Phichit province, Proc. 14" Asian Agriculture
Symposium: Environmental Management for Resource Conservation, Macjo University, Chiangmai
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1. Kwansirikul, K., Singharajwarapan, F.S., Kita, I., and Takashima, 1., 1999,
Isotopic Characteristics of Groundwater in the Lampang Basin, Northern Thailand, Proceeding of
International Conference on Groundwater Resource Management in Intermontane Basin, Chiang Mai
University, Thailand, p.185-194.
2. Kwansirikul, K., and Singharajwarapan, F.S., 2002, Groundwater Recharge
Assessment of the Lampang Basin, Northern Thailand, Proceeding of the IAH Conference on Balancing
the Groundwater Budget, Darwin, Australia (Electronic pdf file).



3. Kwansiririkul, K., Singharajwarapan, F.S., Mackay, R., Ramingwong, T., and
Wongpomchai, P., 2004, Vulnerability Assessment of Groundwater Resources in the Lampang Basin,
Northern Thailand. Journal of Environmental Hydrology, volume 12, paper 23.

4. Kompanart Kwansirikul, Fongsaward Suvagondha Singharajwarapan, Itsuro Kita,
and Isao Takashima, 2005, Hydrochemical and Isotopic Characteristics of Groundwater in the Lampang
Basin, Northern Thailand, Journal of the Science Society of Thailand, vol. 31, p.77-86.
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Conference on Urban Pollution Control Technology, 13-15 October, 1999, Hong Kong, ISBN: 962-367-
258-6.

2. N. P. Hankins, S. Pliankarem, and N. Hilal (2004) “An Equilibrium Ion-Exchange Study on
the Removal of NH4+ Ion from Aqueous Effluent Using Clinoptilolite”, Separation Science and
Technology, Vol. 39, No. 15, pp. 3639 - 3663

3. N. P. Hankins, S. Pliankarom, and N. Hilal (2004) “Removal of NH4+ Ion from NH4C]
Solution Using Clinoptilolite: A Dynamic Study Using a Continuous Packed-Bed Column in Up-Flow
Mode”, Separation Science and Technology, Vol. 39, No. 6, pp. 1347 — 1364

4. Sudtida Plianakrom and K. Thanasupsin, ‘The Study of Using Domestic Effluent from Ponds
System for Irrigation: Pot Plantations’, Proceedings of Workshop on Use of Water and Land for Food and
Environmental Sustainability — Role of Young Professionals, International Commission on irrigation and
Drainage, pp. 83-92, Beijing , China, 2005

5. Sudtida Pliankarom and K. Thanasupsin,"The Possibility of Using Domestic Effluent from
Ponds System for Irrigation", Proceeding of the 11" National Convention on Civil Engineering, Phuket,
Thailand , 20-22 April 2006.

6. Sudtida Pliankarom, K. Thanasupsin, J. Wanpensakul, "The Study of Using Domestic
Effluent from Ponds System for Irrigation: nutrient uptakes", Proceeding of the 5" National Convention
on Environment, Banékok, Thailand, 3—10 March, 2006.
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1. Uma SEEBOONRUANG, Tsutomu ICHIKAWA, “The effect of ACID sulphuric soil restraint by
groundwater control in NAKHON-NAYOK province, THAILAND”, Journal of Japanese Geotechnical
Society, SOILS AND FOUNDATIONS, Vol.47, No.g, 1089-1099, Dec. 2007.

2. Phattaporn Mekpruksawong, Tsutomu Ichikawa,Tadashi Yamada, “Combination of Tank _
Model and 3-D Unconfined Groundwater Flow (GWF) Simulation in Tropical Floodplain, THAILAND”,
Journal of Japan Soc. Hydrol. & Water Resour. Vol.19, No.5, 2006 pp..

3. S.Chuenchooklin, T.Ichikawa, S. Patamatamkul, W. Sriboonlue, C. Kirdpitugsa, “A
Conjunctive Surface Water and Groundwater Model for Inundated Floodplain in THAILAND”, Journal of
Environmental Hydrology, The Electric Journal of the International Assosiation for Enviromental
Hydrology, On the World Wide Web at hppt:/www.hydroweb.com., Vol. 14, Paper 6, May,2006.

4. P. Mekpruksawong, T. Ichikawa, T.Yamada, “GROUND WATER BUDGET AND
EXTRACTION IN LOWLAND FLOODPLAIN”, MTERM International Conference, Proceedings,
pp-249-256. THAILAND),2005.

5. P. Mekpruksawong, T. Ichikawa, T.Yamada, “ANALISIS OF RECHARGE SYSTEM
EFFICIENCY IN PHICHIT FLOODPLAIN THAILAND”, MTERM International Conference,

' Proceedings, pp. 617-625, THAILAND,2005.

6.T.Ichikawa, “Present Conditions of Groundwater Circulation and Groundwater Recharge from a
Paddy Field In Kumamoto Area”, Journal of Hydrological System, Vol.58.,pp.1 1-20,2005.

7. Sombat CHUENCHOOKLIN, Tsutomu ICHIKAWA, Phattaporn MEKPRUKSAWONG,
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