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Research Title: Management and Prevention of Chao Phraya River Bank Erosion
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Department: Agricultural Development and Resources Management
Abstract

The study on Chao Phraya river bank erosion was conducted. by comparing river
bank line in the past and present from aerial photographs and field checked in upper
and middle part of Chao Phraya river. The study found that the upper Chao Phraya river
from Paknam Pho sub district Mueang Nakon Sawan district Nakhon Sawan province to
Mueang Chai Nat district Chai Nat province have the highest river bank erosion rate with
the highest rate of 7.50 meter per year. While, the middle Chao Phraya river from
Mueang Chai Nat district Chai Nat province to Mueang Phra Nakhon Si Ayuttaya district
Phra Nakhon Si Ayuttaya province have the lower river bank erosion with the rate lower
than 5.17 meter per year. The study on soil moisture contents in the areas with and
without river bank protection structure in 3 season winter, summer and rainy seasons.
The study found that the areas without protection structure in rainy season has the
highest soil moisture content in upper soil at the depth of 0-50 cm. and 50-100 cm. with
the range of 25.37% to 27.36%. While, at the depth of 100-200 cm. soil moisture
content was ranging from 28.23% to 30.34%. In compared soil moisture content in 3
river bank protection structure, the retaining wall normally blocks the ground water flow
down to the river and has the highest soil moisture content at the depth of 100-200 cm.
The armour rock layer structure has a slightly blocks the ground water flow, especially in
rainy season with leading to a slightly high soil moisture content at the depth of 100-200
cm. While, the river deflectors has the lowest effect on ground water flow down to the

river.

The river bank erosion protection by structure, this study found that the retaining
wall normally blocks the ground water flow down to the river and easy might affected
on the disaster of the structure. The armour rock layer structure has a slightly blocks the
ground water flow but it has the highest efficiency on river bank erosion protection.
While, the river deflectors has the lowest effect on ground water flow down to the river
but it has the most problem on river transportation. This is due mainly to the structure
protrude into the river. Thus the appropriate structure and high efficiency for Chao
Phraya river bank erosion protection both upper and middle part were the armour rock

layer structure.

Key words: Management, Prevention, River Bank Erosion, Chao Phraya River
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withiifeduiuniinvumsewidmuniionda (Heavy Clay) Wissloviiftonsviundn
LLazLﬂuﬁuﬁﬁu%utﬁaa YUIUAUILLY (887, 2530; 18U, 2533; DRFNA, 2542 )

o
o

° o %) = aa o & A
UINEA AgY Fe FANTUUIVUNUN

'

ﬂiu%’mﬂll‘l.liumﬂﬂl,ﬂ UIUD4 ﬂ‘Uﬂ’]‘if’iﬂL?ﬂuﬁaﬁLLM

E! o

am%mmuaumuiumﬁﬁmw (Natural Levee) Uuwumwamum WS aamﬂﬂummm
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o ol

u,azLLum%yumﬁlwaﬂmLmyaalﬂuuamg'luguﬂmwﬂL!:uuu muamgqugwizmﬁmmﬂmn

o

Usgmsvils fie dugupiivsswaniinananemuenisanaznouluain

2.1.1 ﬁuﬁimﬁm‘%mﬁw (River Flooded Plain) fis1uguiiniy viedtsmutiviam
fa mnefsuiinudorauinesuiifinihudadulseswnt Sdhvamduwusmeumily
fushivdmsven  Muitwmdrdifnnnmsiuasmemznaufinazuathwanuuiiuiiiawann
Futfes leaneliaunsowTaaiiannmeroluldsn wmsaudinsruahanas vie
vnavesTanlafuninsutuseslufuilfiasfnnnsenasnauiuanty - n1san  aeney
vosYanazuidldiduapedinune Ao maanaznaulugith wasmsanaznouyinasuilsdnh
dmfumsanazneuFuiledni mimﬂm::ﬂauLLUUﬁﬂ::Lﬁﬂ‘lmhaq@if'ma'mﬁﬁﬁmmﬁ'} way
ngneufigniamiunduiniudwawnn  devsinaniumiuriiagivalunumsdls fay
Ivaduilswonumviruiiuidhudradi sensusunanseuds uasfumdofifaunfunszumi
ﬁasgﬂmaanlﬂmmgnauuam?hﬁ'nf'l lngpgnauvnansowls  uagaznauvIAMIIY
aviBumazanmzneuuiaduilafuunenunulufvdnh  Fendugugivssmauuuii
dumduhossund (River Levee) duseneumnaduwilnnsgnmiunnazneuivaslng
ponly fuwdndsduiBiminindudusuiidonivisuivon (Flooded Plain) auns
vosduidimhaziiauuanieiulusiasinaiuegfutiinumzney  awdnh e
medureion  uenvnilvuavesduidmilusiasivenadinnuuanssiueeniyly
%ua@iﬁ’ummmmiﬁwmﬁﬂﬁw ﬁauﬁuﬁswéﬂmmxLﬂuﬁuﬁéuﬁwﬁﬁwﬁw%’ﬁuqcg]alumu 4 -
6 o Auiimsszuneim UiATswesiudunsadnfansatiunans Auimuiufungnou
vanoaliazduiuussamisinesunetim ﬁuq?iehulwm"lﬁﬂsviamﬁLﬁuﬁuﬁﬁwuﬂ%'ﬂ
(BLHY LLﬁuﬂJuﬁ 2524; \aden, 2530) m‘snﬂmvmma"amwmawmﬂuamﬁmnmsvmﬁwuu
Fuusudhsrsusniiduesann



-

2.1.2 Fugrugivssmaifinandnearnisanazneuludnh Wunsanazneu
unamesmenaulurusimaiwissilvuameulfaasdt idesnanuives
nsznatuialfahasianuuandteiu Iﬁ‘iﬂﬂi%LLﬁ‘l.i;']ﬁ’luIﬁﬂuE]ﬂ%%ﬁﬁ?’lmé’l@ﬂ w31zl
mnusmiigudnansmiuusaiswamnssuadniliRamstaengiemilfuenld  dw
Thadhdulutumuiivesnssuatinazanashliifiansanazneures faniwanan
m:ﬂ@ud'sﬁlﬂqjﬂummﬂmwLﬁmﬂuﬁmg’mgﬁﬂszmmumﬁﬂﬁaﬂmm?ju (Point  Bar)
uenInissorawudnunsduguiiGeniduneuwnse  vieRedunselith (Sand  Ban
Aatuluuinahiunarsdh  Wesmnnssuadianemsensnfudadudungnou
vinaithiusinadeanuewdanos  nswelaeu swegiae (razeunssimsdavi
WILYNSUESEAME, 2530) Hufivemad uazdumeunsoudugugiivssmaiiaan
msnnagnauriuanvadnludini Tandiulvgdungneumnanae  wazihiwiaily
o manddiftuiugiunaquios  mslidselonifuidnlngliduidumnms vied
finsouviaduuvamaedeads  uinaneiuiidnuazvemaiy - uazdumeunsiediy
guassaemsduTeriomaauueamini | dnsurresmannaznevlugniuenanazus
venfemmuiiimesnsuatiiuda i wondsrnmnndostenistrdaiimateusinaduh
Snie szusnusrhiimasdatmameannesiinzneusnfunseuath wassnaznauly
gnbhanamalludg

dnwarssilfugugivssmeiinasematnunginuiundaguty Troemiznsin
wrudnalfwonshit mustuswesmisiaeeiiuiudnunzarmili wazgUuuua
THwouaith (efdnd, 2543) tafles (2553) naminuinanuendsvessTutady
ﬁﬂﬁ’zyﬁﬁmaﬁiamaﬁmwnv ﬁwﬁﬁﬁﬁmmmmﬁmmﬂmiﬁ’wm"a]"LfJu"LUaEha'smLia

- dmiwse (Straight Channels) mﬂwammnsvLLam‘lummm'iqm‘Lﬂm@mmmm
Laau‘uummﬁuNa'sumwmﬂuua.,m fw'ﬁaﬂwmmmmaumﬂm'm wmmml,aaumau
(Boundary Shearing Stress) mwmmawmaLLiQLaauwaqﬂummﬁ'maaﬂimam gﬂiﬂa
vowmthin mumadswazsEfunuEniudnh

- gmidildasbuae (rregular Channels) dnihiisinuliasiaue (Wu dwhiiing
Wasuwasguinemiindn  msvAsuwlasgusnwedniy)  vilwAaensivavesnsyuadh
504 Famslvaenanvilinisivamuenlusniviemslvandnidanisthun deasionns
nsrAngveIrheLTIdeuiivey

dwiusdidugugivszmanididmszeidmadsenisinensifusueds  aunse
Juuneantaidu 3 dnvae fe

1. fufidursinadiomesasifaunieinediosoum fuvinaisnvazas
firvnanslvavesusidazgnauaslnglassadessdieuuusesTiae (Fold System) waw
mmﬁ'a‘u (Fault System) Fwndteniunusznuiluaiiiiasdy mmmﬁwﬁmmﬁuqa
desmnnfasthilauanamaeudnann wieussana 1:2 8 1:5 (hsudavin, 2553)
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g wuwmmmmaLuawaummmmawavuﬂsmaaﬁm LLumum'ﬂﬁameauma
E]ﬁ'i“’ﬂ’.}’lllﬁ’l‘ﬂ‘e]\ﬂﬂﬁuLLau'lﬂE]u‘UNﬁJ’m fAmeaudugnlassadiwuuiuiisn withdisd
fimuaadey weeillduathsuaunn wawmnmumwmwﬂaugﬂmmmmam Wiadu
Agu mamﬂmmmLﬂaaumﬂmaamaua W5y miwalmvmﬂmmﬂawwamum W wd
mmfw LLauLmuﬂumau"l,ﬂaawammuﬂmi LNATIEUAUE TSN (River Levee) uasiisy
wiwhat (Flood Plain) Faisnlul

2 wuwmu,mmmawaxuﬂsﬁ%‘aqam5@U1ﬂLL3J1§1L%’?Wﬁzmﬁé”tmammivma LL;Jfﬂﬁ
ms ﬁ'ﬂLmuawué’i’mmuimaa%’wLLUUﬁumauamm?{mmﬂLL@Jﬁ"}'l (Delta) fufiusnniiiy
Mufireudnesu mnuammeniviosn LLa‘”ﬂi“LLﬁU’il‘VTﬁ"U’]U‘i“ﬂ@"uﬂUWiJW(j’Jd‘uwﬁij‘t!‘u
pfeSuilewsitheoudnann 1 NAINITUFILY waawaﬂsvmumacﬂaamemﬂlﬂmnﬁiwm wu
amfliammauﬁamumaﬁug&wumm warlduihluns@uGesilianaiy wavnsvuath
insluaiuy

2.2 AuuaveImInawIzaassulsuaii

nﬁﬂmlﬁmvma@iummmu‘lwm Lﬂﬂf\l’iﬂm’mLi"J‘Ua\‘lf‘li“’LL?i‘lJ’WIjJﬂT]MLS’.}ﬁQU'iL’JmIﬂQ
Fuuangaed NN mam”lmamuimmmmmmaﬂuaﬂmwu m‘lmmmafamvmwaqm’;m
vialAsiuden LLaxamsxﬂwummImmu'Lu nsfissduidinswisuadusnasi
viliiamsluslusvnsiomhdndni ussdihunemny msruivhliAnmsia
iz UTIAlAR UL nYeIREII wagawsznauiniuauduiiuveusial iy
(vafles, 2552) Fawandlunmit 2:2-1 afifivia (2530) e Hamblin (1982) wuednnsimeny
maamﬁqéwﬁwﬁwuiﬁauamﬁmmﬂmi‘i‘r’inﬁuLLaﬁﬂU'%Lamiﬁdﬁ'zuuaﬂﬁmﬂwar‘iu uazdinslua
memmuawuLL'ﬁamﬂﬂswmuu,avLLﬁaﬂmaﬂwaamu‘lmuan%amuﬂwa@aan uazWanly
mnummimmuuaﬂmaaam’] snbgaiidnuarns M mensumhilveludenhi
amuiahaeionisadth dudnaltemh ﬂ'ﬁvLLamﬁ‘lwamuIﬁmaﬂa"mmmLifsawm
vilusnnnszvu daene Taaaeg IWumneanandiy LLavammwwwnmﬂamma'muaanhlmn
sa3 A uuenlaa 'Lu“umvwmnmimmu’ium“uamuﬂ'nm’aaﬂaaasmmnm'm
ANNEINIRluMSHATREnauioeay 3 ﬂqmﬂmimﬂmvnﬁmwamaﬂwmwm‘mm aﬂwzuwwmmm
wawmuSanssuaiwandunmi 2.2-2



fgnamsgong

am E *
drvasldu
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APLONE DRI nsY

AFNTINTTYENE

grgzslenia naiREn:

2 2.2-1 dnvaznsiaenzLasMsuanuTalAsdtn (1afies, 2552)

mwit 2.2-2 dnvarguidniesanuiangsuayd (Hamblin, 1982)
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msinngsddulaiindmsze Sammensrumiveanmslravenitluui
wazkansENUINATsNsTveayed Tasnsaadoudusds iadoutunsielumii ns
Yamseinuaith warnnadudeililunisrunnauuds (Pezedwojski et al,, 1995) s
(2553) namimsinegRaainty deuseinwziornmsivavesnssuathduniuse
funuvasiudundshlidafugnifawilvavaneanin wazhlugnsianaioveands
awamaﬁ’ﬂm%amé&ﬁéwé’mmmmﬁqLLuﬂ"Lf,ﬁ'ﬁ’aﬁ

1. miﬂmmLuawmm'ﬂwamaaﬂivLLam (Erosion by Current Flow) mwmmm
GumnivLLamﬁuuaemuﬁwwmaamq wiu Uinaunislvazesth aruchuesnsziath 9w
uagANAALEE TSt

2. m3fmwziilesannedu (Erosion by Wave Action) pAuuavnuiaiviliine
msfamzduludnhlnganelussnumands lagtanaz ﬂ?‘iuﬁl,ﬁmmﬂﬁa (Boat-
Generated Waves) mmuﬁmﬂﬁaﬁuﬁ]waqLséﬂumm mwmuLmﬂumﬂaufuuaaﬂuﬂiwLmn
JUTN 1A WAZATIUEITBNTE SanuaY 'sﬂi'lwaqmmma

3. msingnena (Erosion by Mechanical Action) amansiaEnnailet
waneUszam fethe iy nsnseunnvesFediateiiivuilmudinsimaiietade ns
yenauazvasYesRuaiuiuagsseiies %@LﬁmﬁumﬂmiﬁﬁuﬁamwﬁuﬁﬂLLazLLﬁaaé’Uﬁ’u
waﬁﬂﬁﬁmﬁﬂmiﬁwﬁ'sLLavwaﬂ'ﬁ'au mmmﬁmvLuaqmﬂﬂ'ﬁﬂimwawuwﬂ nInALgNE
Ussuvidldun msadeivdenshe iy amurdethay vinfiguise darioadnamaniiviili
Aenansgnufudtuasdnmsineizeaduld uenmninsaiedatesis warlasiats
mdrnssudg Tihwininnuulindunasiesiliauneudefnmsiedeula vl
fiRuBunaainn e wayiinmsimansremAsmian

4. msimensitemnnnsduiuvenisluinaiiu (Erosion Due to Seepage) 5%
ruiivhliRaussuilunaiu Ssenunsodmoedinfusanifulnss (Piping) 191

5. msfamziiasanmslvavasiiaiu (Erosion due to Surface Runoff) nsfia
wslunsdiifetu . Weuinanirugindadsmstulivenilufy - ldAansivaen
vesthuuindu nisiiiaiulveriundsenavilsfasdadamatamsuls msgnvghvie
Fuiiwnquadeazviliauguisasmstansludnusiiaatosadls

Hadevdniidaatunmstamsiiiurduiinimezend 3 Usens de Usnawas
JUwyUNMIANYaLRY ﬂ%mmuazgﬂLmumﬂwaﬁuaaﬁﬂumﬁw waznsRduTesTEAUMERIIN
annzlaniou

1. UsnamasgUuuumsanuesly Unifuiineusiswesguiniiluesiienuaugavesms
Ivavesthdndagdnduimealioenluiuiniing i Teuinaiivensfusswiahiauash
nein vieuSnndliduituihinseslusasduihasdiamuniawandeiy  Tuguhiihiausna
wnirdaendnduidueeniufuannuiiild  widladeanoztudaSinasutesndy
thifueglnadoundudigddvhenudomerossuuiing mamzdosdnihvele e
manweslufiufivingh (g, 2507) luiiuitgudidmezemniladvSmaruantosni
1,300 fadins Yymnamufuvesiuarguusanniy Wemnmavedanierniudusniivie
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theluagiAntutiassnn msqﬂ'gwaaﬁ'}mzLavﬁ"}miuﬁ}uﬁmﬂé’ﬁ'\ﬁmw33U1Jﬁm15’miaa LAy
sruuiamirdavesdunh

2. Uhnamassusuumslvavonitluuith S laviinadhlushihdmsveniitensy
danaliiAndgmnssndwesiufudanluwiufunngy nmsesraiadAnmAaaalusi
aevdndidy Wt whhdmeren wididy withwinass warwithuieuens vesnsy
vaUsEn (2552) WUl LL;J%E’ILﬁ’]’ﬂmaﬂmﬁgulﬂmmﬁﬂﬁﬁﬂfgmm'imﬁuqﬂg']Lﬂuﬁiﬁuaaﬁmmﬂ
withuieleng msqﬂg"mmifwLﬁaﬂ,uLLa.hfwL-'\’hwafsmgnu’%mﬁa‘fmmﬂ@anﬁmaﬂssmumﬂﬁau
Nz L?jauﬂﬁwa \Joudina LLHWL%EULLﬂ’JﬁE}Uﬁ’ﬁQLLﬂu Wietlesfunnuidsmevesssuuing
manas uagnistihdanldviussuluendiesng NAVWLVIUAT mmﬂuwmﬂwamm
dluwihidmesensiusiununstuamsaimzevinaunuinh - feidnvasmsiuag 2
adilusou 24 lus (SemiDiurnal Tides) mstuasasinsaiiavEwar-liiluushingwszen
Fuawmlufedussssms 30 Alawnsonuineith witusulaihiedlaluwich e
unnAssiessiutinty uashesusnanidesen wedinidn waethane duluinjazdian
Taitfiu 2.00 wes

3. maiuduesgsuimgennantslandou annelanfouitdmansenuseann
giiomavedan uasszdvthlunzauassmaymsringg Tnsseduihnsaoaiiugeiunintegy
attios 90 wuAmasludn 100 Vhawth neilainaenlnenenvuedlidsunansenuanms
Wtuvessriuinsasntiygmamaglaniou LwﬁszJuﬁuﬁﬁﬁqammxﬁuﬁmzLamuﬂamﬁaa
2.00 A1 3.00 w3 Wnameterlnereuuuiivszaudoymsuss Ae NTLUVHUMUAT LazuTiie
[GGIGEN 5“ﬁuﬁwwztaﬁLﬂu§umnamqiaﬂ%'au%ﬁﬂﬁﬁmUEﬁqmﬂﬁ’ﬂmvashﬁmm UTIBEIN
neia (Estuary) mmuwumma“ﬁma@ Lta“ﬂﬂﬂm‘?j’lyﬂﬂ”lm vinanwiteniensiuulsveni
Fuhas uae umsinawaqmmumaam (Vongvisessomjai, - 2006) Aamswasuudasdenis
Aseiiavesits uavdnd msiuvesssiuime LaL*Tjummmﬁ'ﬂﬂa’m‘smaaumfuaqmt,ﬂmatmuﬂu
mwansvmmawwuwmaqmmLmaqm%maamlmu uﬁmmnumwmwmsanuﬂmmumum'lfusuaa
fmmwumummwﬂmwumuwﬁﬂmmﬂsvmmﬂa“ 30 5 wuRems seiuihmeadindiuty
amflmﬂwuquuﬁaﬂ‘] Tunsiazd {n'iml,wuwm'i, 2549) wumpjmL’va’m'iza’ma’mnﬂﬂmm
LLduﬁuw;mﬁamn%‘!u

amﬁ'uﬁ@mmé’au'lwaﬂwLﬁulﬂumsn'mmiﬁnmLﬁaf-ﬁ’ﬂﬁmwﬂﬁﬂ'ﬁﬂmammﬁdfaﬁ’m

mswasuwasanmpfiemavessamdlnedy  fasddaludosnnudululdvesannegmsen
Lmauﬂ;ﬂuﬁluﬁﬁuﬂfﬂﬁ’lwﬂﬁammﬂivmﬂ LLavawnnammuuazsuLL'N&N‘Uu”Luwumwau Lﬁa
‘wmmmam’mLUulﬂlm‘umamum’tuumaumwawu ImaLawnv“l.uummmaﬂaaﬂlmmauw i
ffuflegmiossiudmzaiios 1 waswihrdy sefumssnvenifuszdanluiuiignilégs 30
Alawms aawansvwmumeawuwmwmﬂsmmmmaau"l,mmammamawmuwm waztifuly
i LLawmLaaamamwmaamsm’mmﬂmimmauﬁaaLLavawﬂm mvﬂamwmaamaﬂm“w
assngUlan  flegerfsvesaudnuinn  smfwansznunisduasygiafiegain  (aandu
dawandoulve, 2551)
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2.3 Uadniimunuiatesnwuaangssurauiun

Yadeimuguiiiosnmeuessmacuiuiiildul - Snvuedugudi AANINTH
nsgnukazATImesnszumh mlnavenhlifu GneadSundwiedmilnfinatiu way
AauTAvesAuuAAY (Knighton, 1984; Neill and Yaremko, 1989) Peterson (1996)
senuidnvazresiuiunaimuddyeunndednumsuara LU SR
nas Insduundnyusvesduiunisesnitu 3 Snvue fe

1. fuiiflussBanien Wy Auwien danuawnsolumssedlinlémulasiuld
oy wazszuehladh  luaneissduihanasetimndinadditues  wagenafinms
Fmaneadld iosnnthlfRugndsedmelu wasiudundssehliaudhiminmn asdn
willorfuesveseymefuanas Jsfimsdeulaasenaindu nisifeulaauuuiifunisiam
wAuluduswaninnwagsimss mmqwaamé%ﬂuﬂaé’aﬁmuﬂmmﬁuﬂwmm‘z'ﬁ’wma
yoamaaszLamil mmmﬁmﬂ‘%amﬁ&mﬁ’umﬁaﬁﬁuﬁmmﬂa}ﬁusﬁﬂmﬁaﬂusxﬁ’ummqa
whity padruiiusdamiinasdouthainnuiuasiosnin

2. fufildfiussfamilen Wy we wesvseluiusay shesianisiaeny R
fowth (Surface Erosion) Wusalaadewhauletnsthg Wefimsananuunaidanae
sznuimsedinasdunszuienled dddleoniadeuimanslding ieaunadiay
Sushdei wagsyiuhluhihasategnsings mnuduintudesiduisunasesfiviu
Wldmesufinisidewn  wasdnmswdsuuamndiliidnvasrdovowaindslnaaan
nesnugURAS

3. Auidouneymasiausendy (Stratified Bank) Wy Ausiudosaduiuiunse
passamiaedinstasidudoy uillifusdanmis Wy wmesgusngnsiaened
At desitanmsiseeniudulnsy aulnssivumnieslvgiu funsuuuiiinhmin
wnagvgadaaiiuuinunin nsfvagvewmAssaniiienniiaannslvamsvoai
lafusiuaey

v
19

2.4 wuanan1s9ams wazdasiuniledsymnsiawizadauivn

wmsmistunsdanstigm veussmanudemeanmsimanevesnisiiognans
UIATNITAIBTUY ‘ﬁammms'lul,%a?nu,am%a%’u WU MIMYUATEEYNaYIU NTonenUTEvY
vieTefreaisoananiiuiimmdens maAsudumashi mayeaenusidh maats
Tassadutostunde Wy Weuduis Jeureundn wasnsldfanussianlifls wieldyen
audatinfunsinmznds afios (2552) MenuinansnsiiussAniamgedign wasdui
fouthanldufiRunsvandlutiagiy fe nistesiurddasmaeduairaafosnmliituads
FaitenldToganiu 335 il

(1) mytlesiulagliidoudesiuni Woulestunaaudseaiiinesuunuluiy
wnndafieviadiitestunddslifnmumdsmennmstaezvomssuaty  vieadu
paemauA U EEEIINMsAETssnTesiinates  msteaadeutiestundatiuny
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Uasfumsiananevesndsfifenl®itvis  Hewndunsieateiildiifosfndean i
Lifeseftmaiamsrioainedugs rquatnuidh mstestulaglidoutiasiusds sUwuUss
Jestumsinwnzaneilefionldfuumdnas luiuiiguindwese Wud Fourouniavie
funsdasiunds (Seawall) (Mt 2.4-1) uasiunalosiumdeiufia (Revetment) (nnil
2.4-2) E‘if&gﬂLLUUIﬂiqa%WQLwéwﬁﬂzL@uaaun‘%mﬁ%umﬁﬂ fufia vdalst ﬁaﬁ&iauﬁuegﬁ’uamw
fufl undeTanneashs anmasdiinergiusn Bnnsteaiie sUBUULaEIENT9HY aunen
Yesfumstnunzeeidlds  wariinsieasaudmdutasuentssme  agndlsfinnunis
afreunatiosiurdiuinsdadituiiammmefiagmenaeiu uwindeddmesen
dulngifurdsiifimutiufousian fuumunsdoiundauuureunindaiaumansgay
ﬁuﬁu"?’im?{aLL;J'ffwL%hwismmﬂﬂ'jﬂﬂiqa%'fmuuguq

29 2.4-1 anvazilaunouniavisanunitosiunas (Seawall) (1@Tws, 2552)

|
Fudian
/ saniaan
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A 2.4-2 anwauziunaUesiundsfiuiia (Revetment) (iaties, 2552)
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) mstlestulaglilansasraonvumsinavenssuain mslostunasiatingeyi
Iilnereasalassasalssnm Deflectors Fufulaseatraitugndnlvludniitode vy
wazvzaonsinavesnsvua shegwadlasiaieUssmilann 5o (Dikes) deuantlunind
2.4-3 Mydestunddaeidifoddsumsiasandufivess Tnsamensfmunman siwn
swevvie  uasyuBesiuuneds  wmemsteatilasaielssinniasdamansenuiens
Wasuwasiiavnenislvarenssuai anadamsimenylurinadllldaamngld

S e — CEr

:‘3‘gVA‘(/wﬂ@&ﬂ?;?ﬁﬂ?ﬂﬂﬂ?yiﬁﬂﬁiﬁ

o
Deflectors LNALLIENLLIT

mrinavasnzzuai

AN 2.4-3 saennseusnaalasSuilaitn (@has, 2552)

(3) mstesiulaedfsssued nstlestumddesdtsssuvndunmsadosssunanie
Tunsllesfumaiangvesnds e msuiudsswinameneuludnh - uavnsugniie
Jostumenas nstlefiundsingissssurptdumstosturanuulinns AfldaeEuuwsn
sidladisuiunistesiundsiinsy usiszApsinisauainuignaenial Jaldednuiznns
vilifeseddsseznaseliiugliisigivinmuaunsotoaunisls

FiluuiayiBagiinnumeaniunnaiulundausnsdl swdUsznauiiddydmsy
mMafimsanAuwsanreanisesfiluusasitiy. Ustneude dnmdnh arudemne
vends anmuwinden Yaniiflegluriestumaiiamaneadne Tanuszasd Ustlondldaey
ALY UATIUUTENIUTDILATINTG
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ad = [ =) 3 @ .gf
TBmsfnwduuneenidu 4 Tunsudail
3.1 msvusdaya

vhnsAnwsuswdeyameiumarmans anenans wazdenssy wasdoyaiiieatu
anmvnsmenresiiidne Tuiidesiminluinemumdeyesineneg fonbsnusmmsi
Aendemmemismiliimetiuin  lasfvnuibidussesnmenu - Fenansminanld
Anseiludeadalsidueered wazlimnugndes doyaimand iy
1) aaﬁﬁiﬁxﬁ’uﬁmwﬂ aun ssﬁuﬁwﬁuqaqm (Highest High Water, H’est H.W.)
ssé’uﬁ"’ﬁulﬁuﬁaamqa (Mean Higher High Water, MHHW) syfimeatunan (Mean Sea
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Horizon

Depth (cm.)

Description

Ap

0-30

Yellowish red (YR5/6) 70% and dark brown (7.5YR3/4) 30%; loam;
moderately weak medium subangular blocky structure; soft dry, very
friable moist, slightly sticky, and slightly plastic, common fine
vesicular and simple tubular pores; many fine and medium roots;
many fine mica fakes; common termite and many fine and medium
charcoal pieces; slightly acid (field pH 6.5); clear, smooth boundary
toC1

C1

30 - 55

Light reddish brown (2.5YR6/4); fine sandy loam; moderate medium
subanegular blocky structure; slightly hard dry, friable moist, slightly
sticky and slightly plastic; common fine mica fakes; common fine and
few medium vesicular and tubular pores; many fine and common
medium roots; slightly acid (field pH 6.5); diffuse, smooth boundary
to C2

Cc2

55- 80

Light brown (2.5YR7/6); fine sandy loam; moderate weak fine and
medium subangular blocky (single grain); friable, slightly sticky and
slightly plastic; common very fine single tubular pores; common fine
roots; slightly acid (field pH 6.5); clear, smooth boundary to C3

3

80 -125

Weak red (10YR4/4);, common medium distinct yellowish red (5YR5/6)
mottles on ped face; sandy loam; moderate weak fine and medium
subangular blocky (single grain); non-sticky and non-plastic; common
medium mica fakes; practically no roots; neutral (field pH 7.0);
abrupt, smooth boundary to 2C4

2C4

125 - 160

Dark yellowish brown (10YR3/4); lcamy sand; moderate fine and
medium subangular blocky; slightly firm, slightly sticky and slightly
plastic; few very fine vesicular and single tubular pores; few fine
roots; slightly acid (field pH 6.5); abrupt, smooth boundary to 3C5

3C5

160 - 200

Light red (10YR7/6); coarse sandy loam; moderate weak fine and
medium subangular blocky; slightly sticky and slishtly plastic;
common coarse mica fakes and sand pocket; presence of shifted
sands; practically no roots; neutral (field pH 7.0)
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Horizon

Depth (cm.)

Description

Ap

0-30

Brown (7.5YR4/2); fine sandy clay loam; strong fine and medium
subangular blocky; hard dry, firm moist, sticky and plastic; common
fine vesicular and simple tubular pores; common fine and medium
rounded hard manganese nedules and concretions distributed some
part of the horizon; slightly acid (field pH 6.5); clear, smooth
boundary to C1

C1

30 - 70/80

Dark brown (7.5YR3/3), silty loam; moderate fine subangular blocky
structure; hard dry, firm moist, slightly sticky and slightly plastic;
common fine vesicular and simple tubular pores; many fine roots;
slightly acid (field pH 6.5); clear, smooth boundary to C2

c2

70/80 - 110

Dark grayish brown (7.5YR5/2), silty loam; moderate fine subangular
blocky structure; hard dry, firm moist, slightly sticky and slightly
plastic; common fine vesicular and simple tubular pores; many very
fine and common medium roots; common fine and medium
charcoal pieces; slightly acid (field pH 6.5); clear, smooth boundary
to 2C1

2C1

110 - 125

Mixed pinkish gray (7.5YR6/2) 60%, brown (7.5YRA/4) 40%, silty loam;
weak fine subangular blocky structure; slightly sticky and plastic;
common moderately thick continuous clay coats on ped faces and
pore walls; common ceoarse sand pockets and common clay bridges;
common medium roots; slishtly acid (field pH 7.5); abrupt, smooth
boundary to 2C2

2C2

125 - 145

Mixed brown (10YR5/3) 60%, red (10R4/6) 40%; clay loam ;
moderately medium subangular blocky structure; slightly sticky and
slightly plastic; few thin patchy clay coats on ped face and pore
walls; few clay bridge; common coarse sand pockets; few fine
rounded hard calcium carbonate nodules and concretions; slightly
acid (field pH 7.0); diffuse, smooth boundary to 3C3

3C3

145 - 170

Mixed brown (10YR5/3) 70%, red (10R4/6) 30%; clay loam; massive;
sticky and plastic common moderately thick continuous clay coats
on ped faces and pore walls; many fine and medium rounded hard
calcium carbonate concretion distributed through the horizon;
moderately alkali (field pH 8.0)
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