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In this paper the author described the geomorphological features of the Songkhla Lake region and
pointed out some environmental problems at and around the lake.

Songkhla Lake is located on the east coast of the Malay Peninsula, and is the biggest lagoon in
Thailand. The lake basin is about six or seven times as big as Lake Kasumigaura in Japan, but the
lake bottom is very shallow, about 1.1-1.8m in mean depth. On the east side of the lake the wide and
long ridged beach plain spreads along the Gulf of Thailand, and separates the lake basin from the
sea. On the south and west side at least four levels of Pleistocene terraces are well developed.

Some environmental changes and environmental problems can be seen in the drainage area of
Songkhla Lake caused by many kinds of human activities and developments. In the coastal area very
severe erosion has occurred here and there, due to the construction of jetties or coastal dikes. And
former paddy fields or mangrove wetlands have been turned into big shrimp ponds in many places. On
the other hand, in the upland and hilly areas the rubber plantations have expanded rapidly during the
last two decades. And at Hat Yai City, situated on the south side of the lake, the urban area has
enlarged and its population has grown bigger recently. Consequently, some environmental problems,
such as the water pollution, severe flooding, and serious damage to the traditional ecosystem of the
lake and rivers, have occurred.

In almost all lakes near the big cities in Japan, natural environments have been affected by the
rapid urbanization in and after the 1970’s. The lake environments have changed and become artificial
and some of such lakes suffer from severe water pollution. So by learning through these experiences
in Japan, it will be possible to carry out ‘sustainable development’ to make the best use of the natural
environments of the Songkhla Lake area.
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Fig. 1 Location map of Songkhla Lake.
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Fig. 2 Temperature and precipitation at Bangkok and
Songkhla (1956 —1985).
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Fig. 3 Geomorphological land classification map of the Songkhla Lake area.
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Fig. 4 Landsat TM (Thematic Mapper) image took on 10 September 1992.
(analyzed by Mr. Hiroshi OHKURA, National Research Center for Disaster Prevention, Science and Technology
Agency)
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Fig. 5 Aquaclture in net cages by fisherman families at Thale
Sap Songkhla.
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Fig. 10 Fan deposits of Tj; terrace on the west side of Thale
Luang.
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B ARRAE D B 5 R AKIL15.5% T, 7.0% DERMIZ AL
BICBELEh T w5, HED2.2%i, B - =v 7
r—T7HTHBH., FPHTELUEEYEDDEHDS B
A5 D35.3% AVKHT, B ICERICET % IRETIF
BoWEOEM TRIESfTHR TV A, SV FH ., b
TM EET, AL E->Tu5REFIEFHFOHS L, ¥
v 77—l OEFHE RN Lot irn s R
PERSFOCHSSAKETHS (Fig. 4). B 5 bR
DOFPEGIT.TH LT LDTF VT —> 5 VT, BhHiT
BRREOBH EITEA 5> T 5.

COLHFI A 8 ERIDIITIED T — & L HET L TL
BE, FIRD19.7% % h T\ 7o HRKREED BV % Wbk
MRI2ERMA L, T2DTFvF— 5 vH22.6%05
37.7% &, ML.TECEHE LTV 200 BENTHS.
Z O], KHEOHERKIZ35.0%0:535.3% Liz & A EE1L
LTuwic\s. T7cbb I 03 §EMOMIZ, BAR
RIS omc ABHE INICBESTKY, S
KB 2077 v T —> g VB LTER D, Filk
DRV ZBEBCER LT DI ENI D2 5.

F BI04 RIC B\ T, Y v 2 T — ko mEs
TILBREREOHILY, AFLIEL 2R LED=EEE
DicdIT, EREROELH T UdkE « I BREMIEN R4
LTw5%. XLIlE, Vv 77 -—#lEoAn
119.977 A (19804F) TH 57, ¥ 7THETDO T+
A4 (Hat Yai) v v2735—, L7 vHBEFRED A, 21—
vELSEHORECE ST, ThHEDOW|ATDOBRE
YO MBRIECEHEKIC X 5 KO KEFR, Hh
LR ¥ DOBEBREM IR L 5 KRB s e L,
FricleREMBENRAE LTV 5.
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ZZTUTFTIE, BToBELL LI hboRE
FIREA BT L, SO A E 2 28R E Lo,

1. BRRE

V75RO REYED, TV —EEND RS
BEMCHTTO 21 5 v FEICHET S EE T, BF
BIL20FMICE VT, BREREVBENCHET LTS
D, BETHETFTH L —mickI s REIC
(Prinya, 1993).
Favva<5—rX 20 km JtAlo %+ 5 (Tha
Sala) DR TIL, BToJtMOERICHE SHDI-HD
ERA O Hholcsd, BRMO TFICH-HEMTHL
WRANEZ - T 5 (Fig. 11). moT, %0 H -
TG BAERE T L7 b, hEVCORBEE T,
B L KB LAEORE/FICEPA T LS., ERD
T, ZO20FEL S UCOBICEREEN 2 km HB
L72eDZETHoTz. ZOEIEFRRPREVELTH,
M A T A7 < EVEE 4 — P L REBRES R L
el LB THL. BEERE, BEBAOEBEC
BEAICAME LR TITHiAL, %24V L THEEL &
5LLT5. L, TOFFATCRREREED=2 2y

Fig. 11 Severe coastal erosion seen at the coast of Ta Sala.
FINK 245 0fRICETHEETFHOBRERA

Fig. 12 Roots of palm trees are attacked by the wave erosion.
BI2K BLVBRATHFOROBILAKCELA TS

ORI TE D, ZOMEDOERERANE
TE-TUWAHEEULAR (Fig. 12). WTFhiawv 9 bic
&, BEOBRE»LH T4 — L EER T\ 5 EEL01ES
FTCRAVRSDOTILEGHRINDS.

oy THEWRD Y v 7 7 — TR OB E T
L, ZIZ20FIZEDORICIERE 4 — F L OBREEANE
0, BREBVED S TCEEIAEABELICEE .
¥/, o TEIOER O OB, EVAKE 2 —
PARBEEIH LCERRESEE IR TED, Zhitk-
TZOEOWETHIHLVEBERRENREZI s TV 5.

BN LI L T T E DB LW BRER AT DT
i, WSO DFRENMER IR TS, BHERNTRER L
LT, Eo3IEROFTLHLN L 5T, BRICAL
ANCER T DN RBELEREIC L - T, BETRIANDOE
WoOBENIET bhtctcdic, BERO EFATHER,
TFRATRAEI I - T5b. ZHuchnz, FBERE
ReE LT, AEREANOF - EFRFICE 2032 Bh
fotesd, WIS X » THRICRE SR EWEI R L
o kR, BIEEM, B4R, AREIodi, #BE
ODHIAKBICEEIRTVWAIEELEBIRL TV S
(Prinya, 1993). Z @ X 5 7cifgfe TO ik i E LW FIER
Bz, RameREdrslEgRI LTV 2ERELTRD
EETHLHN, ZOfx 17 v NIBRETOARBPLR
KRH A DI L 25\ HIH ToE RO MBI T
X, HIERKIRB LI X 2 IR e KEO ER/, o
DRFOFER - IBFROEKILELELZ LR TV, 2
LI bR AERIZ WL, BEDLEZ AL
FTLLEBEOBRERA L OBELRREBERITEEHA IR T
7o\ (Prinya, 1993).

ZoEmrEEHIRICc s A lERAECERLE LT, L
TOHEFIILICEHEHETHA. MK, KO LT
FEORETSH LR TIE, KK~y 7r7/r—7
B RS, chbix, M. 3. TN/ X
SILHBRERARSEFEKE D NELY TS EE e HE
S>Tfo, L LIESE, = v /7 r— 7T, MRER
X AR R A T, KMERE LTHEBREIR
PR 2R SR, FloRizBR5 L 5= Dkl
T EBIEMER Do, < v 7 e — 7oA HEF O
INTVA. 205 IngEMIRO AABRTHIED, B
LVEBRERAEDS S EL->TW A, TD X5 IEH
T2 A DRBECRST, 7 4 V) v (AIZD, 1989 5
TR B, 1992), ~v IS5 T 4 v 0H VAT
LERIV: v v=—0D4 57 2)|F A 28 (W,
1988 ; =8t - @, 1991) 7ok, FEET7 o7 RBE7T 7
DIECHIE THRE IR TV 5.

2. T EH
T EOBEBMERICE b S < v IR — THROBEY



v v 75— RO L IR

12 UER % e IRERTE Y, BiehT v < on ol T
b EFeohTuwaa, vy 2o —#iicd RO
ZALLMK DO KBEBYI EORMBENFEE LTV S,

T AR AR O BRI TP EF Tk, FFdE#950 km
DB, KB D= OB ER Sh
Tw5b. ZhbomTE, KPCEHBIRAYHET 57000
PHRE (=7 L — & —KH) pMaH L E s - THEAICK
LEEHHF T, oo B, W 2d oM
HkTDF v 70EE, VY ENEEZCZOMERES &,
P DOBETELL > TV LDNEERLLS THS.

OO EEERL, EROWTTHREFORD
WBHEIVOEREEAE T CICEFLTWS., ZOBEKRD
RN, BB X S B LVBRERACREDLR T
xh, FEbBENES Iev > oORDMIARL RS, =
EOEFMIL, TO XS ciBROER Y IL A AR
o bhTwad., £05 b REAKL O, HEH
100 ha (FE#A %1000 mx 1000 m) ~150 ha ([A
1000 mx 1500 m) x&bHh, v F+y b TM &
Brbbit-& b LR TE S (Fig. 4).

DX SRR R o B KB o = € OFEM
iz, ELCic-> T2 bhtkcd DT, ThEUBNL b
VY Y ORNMRET HKHEMETH - 72, = £ DOEFE
WCEH - SR INCHAETY, xRV BEOLEFESCED
Bz XYy v DARNES>T WA, LnnL, Fof
TUBHH L TWAERAHIZDL . Zhik, ko
BUIK AT TRKERE TH - 1o, RK~lBRE %5 E
LB LTS = CEBMO D, (Tt TR EKRIE
LEEC L > THNIDOTHS. DX 5 BIAROMIE
DIzhH, RICTEERZ B4 e AERERO LR C
STWBEFS.

¥, HEOKRBK AN = BB, KEDOH
PEIANETHL. Vv 7R, <L —2F
BHEEDOY + » v (Satun) AT, = 2w — 7K

Fig. 13 Shrimp ponds made after cutting the mangrove forest
near Satun.

BIR by vRADOT S e = THREGDEVGTOLBR
7o EOEFER

11

YOG TAKHE L = COFEREMA O bR TV 5
(Fig. 13). Z Tz, XX 1~7 52— 1 0ficd0s
PEoff= I T 50, 1EA12~22 g O
TEx 4 ABRBLTCHA TS, Zolediziz, 1HI10
FiVE472 h40~T70 kg DEENMLBELEDZ L TH o1, &
O, 148525kg Av Db r 9 EEAIEROA S Ty
HroBicEdThS (Fig. 14). oy, EE
MEE oA TE e -71eh, BEOBITIIEK20Y, =
EE0Y% DIz — LEERE, FEW, S, Avr (2
PLIDLH57LD), IhiICEx I vCOHRMINT
WhHEF S (K, 1988). BTz X 5 i K
BEEOEM T, HRAB CTodIicE~ e L B
TFEHIR TV 5.

Fig. 14 Feeds and medicines for young
shrimps.

B4 KB = € BT IL S B O R
EEBBEAZIR TS

R X S fe = EOFEFERME, Vv 7 T — A
WMo=vre —THKBGHATH LS EKETY, I
HTH 50 Thbh T 5.

DX T EBRICE L OBREMBEL LT, i
B cpREREOM, EREFL LIcHIKC X 5 EIKDK
BEEHD. o= D0BEETE, —EOHRCED
BTl RS IRE OFRE - BEALET, THIAF
WKEBKHEE TS, Vv 75 —iiigTir,
V5 —HOBKIEAEFORTHERAINTE b,
FOZELVRECEEY S TS (FHR, 1993).

3. #HEEK - REY - HENE
W ZWIDOFEENC AT % T B 2 B IR R (KM
T, ~2 v ATHEHAIAS > T D, ~Y v 11T,



FoH % AL

BiE~ LV — > 7 LDAE - BERNT, £ OMENE
¥IHAAMIBHALHEST S 21 EESERKOBTTH T, *
HicgkiE, s, MERIEET-TB. ZOY o A
HmEmAEERL Tl s Y 2 -24)ll (Khlong U
Taphao ; Khlong (3JIIDE) A bEEH X h 2 & ek
n, oy THIEERICRIAA TS, TOMADET
i, v EY .y b TMEBRCHIZ-Z OB LE S
<5 (Fig. 4).

Vv 77 =Tk B KEHRICOWTL, BliEr
v 7T 1> B EE KD COD (1198319844 D 5 —
T1~2 ppm THH, FOfEH 8 ppm FiEDHAD
By Lo B RECizE > Tuis. L, &
TR 7- X S IGEFEDEE - R KT 5 = EEHE,
WEOEH - T T LoD TS5 v 5T —> 5 vOlEK
REHOFERBIZE LT ->T, SHOKBEOBEN G
na.

ek Fig. 4 o TME{& T, v 7 VillFERED 2, &L —
VEEBMPICALSHEA LTS OEREEK T <,
RN EFHBEEm EO T 20T 5 v 7 — > 5 Vil
HOHEE I h aRERE LMV LS5 S EA
K EBbh D, O onTiE, KA THNS.

R HEKROMIC, BFiEEDOADEEY L
LT~ e BEMDBEH S h 5. 20 5 b FEEY (£
T/ E) BREAAG IR TWBE LS THDE, Wb
DEEREFECOVTL, BHAKE (FEX) ShTu
5. BRTOEXRREZEWCET 2T IALEAEDOH (&
12, 1991) &z 2% &, HmEKCIz EEWLS i
LORENBEC I HHKOFELRLBEIND.

KEFRCEEYOMBEOMIC, Fii~oAn - EE
DEFLEHIMOILKIC L D7~ T, BRSCEDOEE
B E LT, EROERRESCHE, BECEEME T, »
DMt BRI EDBEACERE SR E A E L
(Fig. 15). FAARINFBCBKT S L 5 R EH

Fig. 15 A large quantity of sands and gravels were removed
for urban constraction works.

FISK HEEREME L TKEOLWIRIEI AT R R
L)

Fig. 16 Land reclamation seen in the lacustrine lowland of
Thale Sap Songkhla.
FI6R v THIERC T B HREOET

Fig. 17 Tin pit near Hat Yai.
BIT 2 ¢ A RO KB 7 A X ERAERFi

T, FILLWERSHA VY v ARV F, AR THELH
ERgEic ENR 2O BRTVED, WThofigkT
LEIL A — b AOEEIL - B TR TV 5 (Fig.
16). T X 57 NARNEBRE#F OB L > T, —
B CIEMFCLEKOBKENRS, EROREIL - Bt
L RHND.

ey, THOEHICIE, TR Lo KK
MWL O R B D, ZFAICRTHARGOEFE
L, 199207 — x THFRE 8 208,500 b v TH % n
19804E1212.33,700 b v T~ L —> 7, |HY Bick\ Tt
RIMTH - (REEKESGCESH, 1994, p263).
FODY v 7 —BHMEY FUEERITE, SRR
WP GMLTED, ThHDOH I LTOE IHES
NEKE x5 (Fig. 7, 17).

4. HEKOHIE

24 ETIEI988FEILA, F+A 7T VIO b 21
FHSER, Vv 5 —HofETL VB, &b
CAKREIZ L A REeELL L L - K&, 1990 ;
F1L, 1991 ; Haruyama, 1993 ; FIL - K& - K&,
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1993). &< IEEMTIE, FWNIC & L7 s HK - gk
HEOLILLT, BLIEEEH COLMAREC LS
THRREFEL, TR=AMNFIC R 5RO KR
EVRHEPITH - GRIL - KRE, 1990). . 7 IR
FEOR T, CORROEKTEEI VN3 m KA

HERL, MEOGSKXORKEOF D EH F TRAKL
Loz L THo1: (Fig. 18). 7ok DEE (31993412
ELIcbhDTHHL, Z0OBIREORKRF T,

A21BC

Fig. 18 Flooding at the west coast of Thale Sap Songkhla (on
Dec. 21, 1993).

18X ., TWITEREOEE (1993F12/321 HER)
MEDOLDEFL D BFKMIH ImER LTS

R FELOH]L m ER LTS,

Vs —fRb £ b EEESE A - P LTF &
Buv& AT, BEDL S CHREBICILHREE TEK -
BK LTk b, 1974F 0K, KA +2. 1 m
TEAKBIRIAHI 3 » Bicbic -t I - K%, 1990).
EEONHNII93FIZA L, MFCH I h RO
EHVIESBKLTE D, LEKREHKT S -oic iz
BN IEBRZYIS W TRITTEE - Tk b, £
Riz/hcE L 7o (Fig. 19).

i 71988 F 11 A o £ ERY /e KER, v 7HIE
BDOA~L + AHTEELDHEERXLLLL, ~Y AT
W TREEEKM+2.4m, HTHEERT S 7 24D
BATREI23,000 md/sec. TH 7. HiHDO 7 & <4
FIEDBERICIL DB, YR BRI R =— 7
EhTwv5b (Fig. 20). ZDEHET, AWHRFTRLT
WA E A SR EKAL T, BB L D165 m DEF X
THhoTe.

EELHNTU1993F12H21 BB 232 T
b, VY7 IR TELOWERLD 7. ZOENW
CXoTrh7 viHifiRoBREMEYFElcELIEEL S
oy, Bl - EBEE D A T VEATA T B
NOBK BT X »C, BKULBTIED LT 7. &
EONZCHEBEMALAI2A228 0BEIZE, HEER EDOK
RiEAI30~40 cm TH» A 5 UTETHE Y RIT bhier,
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= L L

Fig. 19 Flooding at the west coast of Thale Sap Songkhla (on
Dec. 21, 1993).

FIIX LEKEBEKT 2 cdilROEBR YL TV 5

Fig. 20 Flooding level at November 1988 is marked on the
pole in Hat Yai.

19884E11 A Dt AK T~ + A Hi Tl +2.4m% T
2K

B201

FTlLE=2—ATRBHAHCKEAKE]l miZEZL, BHE
HEFE I N (Fig. 21, 22).

DTNk K E R, BRERELTETREK
HOZEMASHF LN DL, TOERIICHSE - BFEHISA
BOLERGERIh IR S, Thux, &I
LRI ZDI0~20FEDRICEA TN S L 5 ITs -1
Tl DBy M HiE o B T, KM DRk a ) v
LT T v 7 —> v, REEMILTE S (F
- k&, 1990). Ly v 7 7 —#oRETix, &
PRI L ST ADT T VT — > g yAEBICILK
L, BHEREOK 4 Els50HEEX D T5. TADK
i3, AT T 5~TELTRRTLOREE /¢
5797 7A (FLADORPHTHE LK) »HERA]
BELTe b, LIBO20~30EMIFERCT T » 7 ADER
bha., ILrLIhx@Es L, BREMCEEL &I
{elieh RS h T L 7REHOF , 7 3N 5.
TADTTUT = g VI RETESL L, BELE-
ToBARMR DI, Rt T & H U & e - fo bkt ] »
rd Ronte (Fig. 23).
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Fig. 21 Flooding on Dec. 22 of 1993 in the west of Thale
Luang.
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Fig. 22 Flooding on Dec. 22 of 1993 in the west of Thale
Luang.
H2X EEBVCOEREORKDOET

Fig. 23 Deforestation seen in the rubber plantation area.

BN TADTT VT — v g VHIETO T ADKRDOKERH
I 4 Tl X 5T, AHIK O X 5 B OB
- EREthosEmEIL, 8LV EAER A S o Bk
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Vv 75— imAT AT, Mok Ak
BECHEThTED, Sy i+, b TM EETHEA
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DHBMANEKLTA - BB LTV 200REINTES
(Fig. 4).
FRETLIER L L 5, ROEEBHICK T,
EB-OH LB sk sk oo, EEERICH -
TH m OEZRLEI LN LI L TITbATL S5
12, BEKRDOBEKAIEE S U THKICENSEMALEL
Tuw5.

Tiebhb I oK &I, /KD S DOFAETH
RARBRICL EEHT, BB L5 ABEMNE
EnENTWBEE2L5.

vV & » Y (C

ARETIE, BRI A MR ES L ORERIEIC
DOV TICEBAED B IDIC, HAOEHM & TP
ELTT7 o7 OB Y B, SN, EENER
iinte~ v —EEHED 2 A BRKDEHHTH S v
V77 =T, FoOME - EOMEA RN, &
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B,
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6.5(5OHBAFHFORKBTH 20, £DOFHKFEIL
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HBHIDIT, Vv 7T —OWIKAIZESIC X A
ELL, WRCEEEERC~ v 7 e — 78 - B
ROFHEL TV 5.

Wil 147 v FBELERTLIES B LM OILH
i, HEEFIOBRE L REEm ARSI L, EE92 m
~ 3 mLUF, 183 km~ 15 km, ZEE#160 km [l k-
CRSIAKICERIPEFE AL - T 5. a0
B LU, EFHEEOED, Ll L 3ED
FHH OB T ED NG, Zoft, EILCEY S
M oREETET, &80 m~ 200 m\ZET A5 R
B O ARICEZI L, WIFRICER © H LRl 0 &
Elc 5T\ A,

Vv 7 —HoOEhEETE, P L 4BEOE
FtOBREHEARSFEELTVSD, TRLDOERAEO
ROV TRELETRHTHS. 5%, TOHRE
REPSCT D EE LI, BREAOEETISEE DM
THEe, ERoSERBEORIY &H T, FEHIHERE
W OMBORELRTOLENDS. £ LT, TEHH
DEBFNCEIMOFEEL TN D L OBEFREERE LicH
b, Vv 77 —#oMEREY Ve &b REEDKI
Tl - THOLNCT S ENBREE L TERIRATWA.

—FH v v 77 —#oRITIE, BLUWERRESCE
B BREToO= CEEOER, ¥ IoiBic ki AEH
DIKITE B 758 5 FR 4 T REREVNRE L o255, B
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