d' a a d g a dy A o A ]
BOINTUNWUD ﬂ’J”IlIN‘L!!,Lﬂ’J"LGNWHTIGUE’N”I,MT@]5&?]1!L!ﬂ$ﬂ@ﬁ1/\|’f)iﬁ1/]13ﬂlﬁﬂ

Y
urastuialuguihmgaaudsva

Y A =X =1 a 4
HIveY UNANMATYIA qIY30
VI MIIAMIAUWINZOU
Umsanm 2549

UNAALD

TuTasnuuazWearssannurassuiian luasadiuruaiuueu 991
3 o w a A o 1 3’ 1 o dy 1 o A
Wuamgdngueanianag Insiiaduluuraai tansasaiamsdudleunnurassuila

dy [l o 9 av dyd =K oA a @
ﬂﬁmﬂ“ﬂuhlllﬁnﬂﬁ'QﬂWulﬂjﬂﬂﬂﬁ\‘l NUABUNINY Tz asnnIzdssluan UL NITNIZY

Q

a tﬂy d‘ =4 (Y] [ dy d’ 1 oy
Ui uazAneidnenmmssznves lulasnuuazearesaluiunguihseunzaaiy
d! = dy d‘ a d! [ 1 3 dy d'

49U FINaNIIN 7,425 1310 Tawas Faau Ingiilununnyasnisy (5,661 91319

a < o ] a % % [ o [ [

nlawas) TagNuaI9g NAUTZAVLULU LA NUDUHANTIY IUUNAINANEULTIUTUTIY

9 PPN o <3 o (] a ] (]

wazms 155z Torinay  MUUATAINUAI0INNNY 4 A13NN TawnT 590 212 A2 Tae
[ a 4 = 1A 1 12 I ~ =

oIz UV TumMAmans wamsanymuNaudIu g laniwily Wiy ndey 5.3+0.7

A a a A o Aa = Y 9 A (;

suudunTeiagluaumae 1.4:0.8% AnuIdudunay (f1ga-gega) ¥oa luasn-

= a = 3 =

TuTaswu venTuiie-TuTasnu uazetiunse luTasounaviue a1 24248  (ND-36.0),

32.7+38.9 (1.2-399.7) ag 35.1+39.1 (1.3-401.2) Haansu-lulaswu/mnlansy ewdey  aiu

Woanesalianududunie 20.0£37.9 (1.2-262.4) iaansu-weavesa/nlansu Tagiialy

a a d' o 3’ S 1 A {; = o S 1
AUUVITIUNIIUASNBUATUIISUATNIDYA u"luhmuuazﬂaawasaqq Tﬂa"luimmmwm

a A J

A dgl 1 Ao o w a a A o A A dyw 4
L‘Wllellui’]EJN?JL!fJﬁ”IﬂilJGﬂﬂJTJiZJ”Iﬂ!’OHVIiEJﬁ”IiV]LW?J UONINUTINU IO 1AUTN0IAYTENDUVDY

a a a

<3 @ { a
sumaviaanuin lulaswunazdunieiagluduazlinigs iWenasanaunis 1y

S o =

PPN 1 dgl’ AAAa tﬂy A 9 1 9
sz Tewinau sznuniunniounioingge Ao Aunu17 (1.6:0.8%) T (1.6+1.0%)

AAUHTY (1.420.7%) AIU8NI5 (1.3+0.8%) uaziuiguiih (1.1:1.1%)  aunnth1d awn

v 9
S 1 o a

Y
ety U191 @auenns waziungni weililulasouge tagssdidugiuvesauiionina

£

9
A % =<

ao'lulasnuludunszduanusonu 95% drunearosamiulss ooz Tannnau

v o Jdo A d? 1A 9 dy A Y oA J dy
FUNUTNUMTIWNUUUDIATNID Y &lﬂnuwuwmiﬁlﬂvﬂiﬂﬂ“vu@m wazauihay wenanil

1 9 PPN A o a Aaa a v A @
wmwmﬂ«vﬂizTwu‘wﬂuuazﬁimﬁmgmmmﬂummwaﬁ Usuaeanesanszavuainy

A & £ A4 y Yy ¢ 4 4 ' o o
I¥DUU 95% TﬂﬂwuﬂwWUWaﬁW’aiﬁqqmﬂ Taun muﬂmﬂuwumm’qmmaumm

(€)



v & 4 J Vo= & 4 a =
mqﬂuwummummmﬂwaum nazaURay TUNUNI DAL NOUNZ T VUAZ UTIIUTN

Y v
A A

A 9 @ ! = A o 1 Y
IHADANIINNITNANITOU mﬁﬁﬂmwuwmmﬂmwmﬁ%Wﬂuiﬁmumqmmmﬂﬂa%

l
aaA

a 4 1 4 { a 1
IEVUATAUNAYGUAITATNUIN ﬁu‘w‘wu ﬂﬂmwmwwm"luimmuiuﬂumqmmmﬁuqﬂ

¢ e

=)

a4 a s a a :
wnwunszunm 173 a1519n lawas uﬂﬂui@ﬂWﬁlﬂﬂﬂﬁ“B%W1%@\‘]11!1?]3&‘1]14114@1!@1\1@:

Y
=~

nzad g, hunaie, 1 uazdwnn Dwuidszum 1021, 527, 3321 uaz 2005 A1519
a o v dy ! dy d’d‘dw [ a 1
nlawas MuaIa ‘Ll'EJﬂiﬂﬂHW‘]J'J1W°LWI‘1/13JﬁﬂfJﬂ”IWﬂ15°]5$W"I1/\I96W95ﬁ1“ﬂ“ﬁﬂgﬂ%tﬂﬁ1ﬂ
ol A a A Adao o a !
qqmﬂuwumﬂizmm 70 15190 1aLNA WuTlVIﬁJﬂﬂfJﬂ"IWﬂ"liﬂf%‘WWJ@QWBﬁWBiﬁ‘luﬂuaﬂq
4

nzraaugs, 1hunang, @1 vazdwnn vundssua 321, 1206, 4276 uaz 1178 1519

A lawas audieu

(4)



Thesis Title Spatial Variability of Non-point Sources Nitrogen and Phosphorus

in Songkhla Lake Basin
Author Miss. Hirunwadee Suviboon
Major Program Environmental Management
Academic Year 2006
ABSTRACT

Nitrogen (N) and phosphorus (P) from non-point sources represent the key
component to impact water quality in river basin leading to eutrophication. The quantification of
pollution removed by surface runoff from the catchment cannot be directly measured. The
objective of this research was to study runoff potential and evaluate geo-spatial distribution
pattern of nitrogen and phosphorus in Songkhla Lake (SKL) catchment. The catchment covers an
area of 7,425 kmz, mostly (5,660 kmz) being utilized by agricultural activities. Two hundred and
twelve composite topsoil samples were taken from selected stations by mean of spatial patterns in
relation to landform and land-use with a sampling density of 1 composite sample per 4 km’
(N=212) wusing Geographical Information System (GIS). The results revealed acidic
characteristics of the catchment soils except shrimp farm area (average pH = 5.3+0.7). Average
OM content was 1.4+0.8 %. Average concentrations (Min-Max) of nitrate-N ammonia-N and
total inorganic-N were 2.4+4.5 (ND-36.01), 30.8£34.4 (1.2-197.6) and 35.1+39.1 (1.3-401.2)
mg-N/kg, respectively. Average available P was 20.1+38.4 (1.2-262.4) mg-P/kg. In general, the
lacustrine plain had low pH, high N and high P. Nitrogen concentrations increased significantly
with an increasing of organic matter (OM) percentage. Accumulation of OM and N increased
with an increasing of fine grain particles content. According to land-use types, high OM was
found in topsoil samples taken from paddy field (1.6+0.8%), forest (1.6+1.0%), mixed orchard
(1.4+0.7%), para plantation (1.3+1.1%) and wetland (1.1+1.1%). High N usually found in forest,
paddy field, mixed orchard, para plantation and wetland. Significant differences in nitrogen for
soil were detected among the landform types at the confidence level of 95%. The differences in
available-P content were statistically significant among the land uses and landform at the

confidence level of 95%. Available-P contents in soils increased significantly with an increasing
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of pH, except in other and palm plantation areas. Extremely high available P was detected the
areas of palm plantation in alluvial plain; shrimp farm in former tidal flat; and mixed orchard in
lacustrine plain and erosional surface. In this study, GIS were used to delineate nitrogen runoff
potential in Songkhla Lake catchments. It was found that 173, 1021, 527, 3321 and 2005 km’ of
the Songkhla’s land area respectively faced very severe, severe, moderate, slight and very slight
nitrogen runoff potential. Further analysis revealed that 70, 321, 1206, 4276 and 1178 km” of land
area respectively were subject to very severe, severe, moderate, slight and very slight phosphorus

runoff potential.
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