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Abstract

The Development of mathematical model for evaluation water quality in Lam Plai Mat reservior; Seong Sang district,
Nakhon Ratchasima province has been investigated from 4 sampling points by 12 months, each 1 sampling has been collected
every month during November 2002 - October 2003 . All samplings were from 4 sampling points. This study aims to study
the variation of physical, chemical and biological factors of water quality, the environment factors impacts to primary
products potential and applied the model for evaluate the water quality of Lam Plai Mat reservoir. The results of this research
found that ecosystem of reservoir; morphology, surface area and depth varied seasonally. Dissolved oxygen was varied by the
conductivity, turbidity and acidity of water. The BOD of water was varied by temperature and organic nitrogen. Ammonia
- nitrogen was varied by biomass of chlorophyll a and alkalinity. Total coliform bacteria was varied by conductivity of water.
The biomass of chlorophyll a was varied by total dissolved phosphorus concentration and turbidity of water. Sampling point
No.4 was inlet of this reservoir passing the agriculture area and range land before flow into Lam Plai Mat reservoir found that
the peak of organic nitrogen was 0.47 mg/l and total dissolved phosphorus concentration was 0.009 mg/l. Sampling point
No.3 was nearby recreation area found the biomass was 0.016 mg/l. Phytoplankton found a total of 12 genera 20 species of
Blue green algae, 22 genera 42 species of green algae and 3 genera 4 species of Euglenoids. Phytoplankton can be attributed
to polluted water; such as Microcytis aeruginosa, Oscillatoria sp. and Gloeotrichia sp.. The dissolved oxygen had been
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influenced by conductivity. BOD of water had been influenced by temperature. Ammonia-nitrogen had been influenced by
chlorophyll a. Coliform bacteria had been influenced by conductivity. Primary product of chlorophyll a had been influenced
by total dissolved phosphorus. And Primary product of chlorophyll a had been influenced by turbidity of water. The external
factors such as volume of water and quantity of water that flow out reservoir influence BOD loading. This model had been
applied from conservation of mass equation with regression coefficient and multiple linear regression founded that primary
product of chlorophyll a had been influenced by total dissolved phosphorus and ammonia - nitrogen were as Chlorophyll a
=-0.105 + 1.405 Phosphorus+ 0.260 Turbidity and Ammonia = 0.138 + 0.275 Chlorophyll a - 6.437 E-02 Alkalinity. The
conservation model of mass equation with regression coefficient of chemical and biological factors showed the phytoplank-
ton growth as in the following:
G(TIN)=[(K, *T)HK  * T)J*[1- C 1*(e )lexp{- (I)*exp (KH)} -exp (-1 )] *[(CHI*[(CYH] *[(C )]
Cmax, KH I I, K +C, Kp+C5

Where: T as water temperature, C | as salinity concentration, C, as ammonia-nitrogen concentration,
C, as phosphorus concentration and C max, as phytoplankton concentration.
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wanit 5 Aamsgnunasnaeuiizaiaiule
maNdl 6 AomMsanaNYaININALNaL
4.2.6 samstieduuaznelusanaiimuunasn
ABUTY LFMIMIEFNMSATAFMEN3 G3i
S =[G (T,1,N) -D_(T) - U (C)/H-P (T,C,C) I* C,
(1) (2) (3) (4)
Toadi s, = WWaNABUTY (Phytoplankton)
dlo it 1 FAeduUszandmsisaratunasnnauiy
wmawd 2 Aadulszansmsmenaiuwanaauiy
mawdl 3 AamsananaIuWaInABY
wonil 4 Aadulszamimagniuiiuenseasdani

a =1
adUsauanIIAnNY

AuMWnIIMEMwIssafuthaUmeanandeng 12
Wau stvmadieungedmeu 2545 - gaian 2546 WUl
anmgiineuninds 27.71 sveades Uil 4 Tomgi
wigegaiola 28.04 asniaiies Tudugnmgiivieglunmm
AT guMmNiaANATEIMINENNsdIItNa Mvualioy
SN 23-32 paFnLYaLBed (amﬂ'uﬂizmﬁﬁﬂLm'aﬂs:mﬂ
Tng, 2530) anmgiifienudiustuanadnsassafiuilos
qoufiuil 4 iiuaeiifienudniadsnsaaiiiies 5.17 was ilv
anusuuwansznglahimntun  aafui 2 Senudneds
aniigailasnniumaserafuihiammdusennillvaen
i aufuil 4 anudnussdasiunieiiszdu 2.63 was i
dluvsnadalansluamuiuidndonTnsy uazasamns
Pniuiihmsinees gafuit 1 enuguanniigamiu 3.99
NTU 'mmmmmnanmsﬂumuﬂawummumwﬂmnﬂmi
Wawmznaunasaafivinmnmsszenean amn‘um 4§
USinawesuisarmesingagamiy 20.17 fadniuasdos
apsuisunusassuaazaaiuiionlnadssiunds 19.11
fiaansuaaans Iﬂﬂmws'mu.z:'sLﬂuéﬁﬁ@iﬂniunm‘ﬁmmgm
Qmmw*tfwLﬁ"aﬂyumawé'wmniz‘i’m‘{ﬁﬁﬂl';uvaﬂm'w 30
f03n5un0aNS (amuuﬂmmuwmmqﬂiumﬂvlmﬂ 2530) m
mahluvhindemdu 41.26 Tulastuueowuiinng geiiuil
4 famaihlviedsgegeiale 42.95 lulasdwuana
wudes aumwihiigmmhiouaasmsmanuENRaEs 0.00
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W7, Usinmesalsaluihiaie 0.52 fodniuaadns waaslv
LﬁumiﬂuLﬁauéqﬂﬁgamné’m’itgﬂqLmzﬂ’nv;mﬁ;mmqﬁw M
anadunsa-ma (pH) was 7.22 Tammidunaasumsma
Enuos Faduaiioglunammnasguguamwiniegy
AsBINSNENNITAINTR Mvuaeenudunse - ma (pH) ag:
FEWN96 - 9 (ﬁmﬂ'uﬂizmﬁﬁmtﬁwi:mﬂl’nﬂ, 2530) AN
fiunsasinmde 0.42 fadniunadns (cco) anaiuens
IMRAE 0.94 TAANSNABANS (cco) PONBRLA LAY 4.38
finansunadns s‘z’i'qLﬁuﬁhﬁ'aéiummﬁmmgmﬂqmmwugﬂ
ilaguasaminennsdoninia mvualnnnnm 3 fadniuaa
ang (amﬂ'uﬂifzmﬁﬁﬂLw{aﬂizmﬂlwﬂ, 2530) f‘éuﬁuéwﬁgja
AMINMINENIDY B1ANKANTENUADSLULTINAWNANNUAZS
seneiuguasiiiialuwanh Tladiade 6.91 fadniunadns
LﬁuamaxﬁanﬂinLﬁﬂmnmséaﬂamﬂqaw‘%ﬁ Fedauiuunas
ilssnmnil 5 mu@'ﬁamic?mmum’;aaammzﬂimﬁuqmmw
iluuvenndeindumuualliannnn 4 faan3unedas (N5u
MmuaNNany, 2546) uawlaile - lulasiau (NH3 - N) (d
0.22 findn3uaadasiiusduiion lsawansznuaaszuuiing
sasfuhuwazmslilssleminnuanh Wnalulasiay
59 (TKN) 103 0.63 fiaaniuanans Usnalumse - lulasay
(NO3 - N) @@g 0.018 fiadnSuaadns (Humilenmnszeu
mmgwmma‘qﬁwﬁaﬁuhjmsﬁ@{uﬁu 5.00 fiadniuAndng
Winamaaeiaasmenuivuaiais 0.010 fadniunaans
Fluiiuansznunassuuiinasaseaiuin
inauuaiizangulaawesunas 115 MPN/100 fadans
ﬁ;mﬁuﬁ 2 wumnﬁqﬂ 155 MPN/100 fiadans a1atiiasanms
gogamerasiimhiinnuazimahdatasduusnalatu
unanh saulatinmasiiienasauih sesasn laun yauudl 3
{38 125 MPN/100 §i0dans Lﬁuﬁ;ﬂLﬁﬂngﬁ%nmmtéuﬁwm
tinneudien 90ifUT 4 wAs 115 MPN/100 fiadans wazgaifiu
i1 e 64 MPN/100 fisddas Fudhugaiiimiwdsasanilo
g0 wikieunanmavyudsusenhilsznesannnaadiuin
é’fﬂﬂmwffﬂ;mmiwamLﬁm@?ﬂugﬂﬂaai‘sﬂaﬁ B WB9A U
fifnanamsduansvuauadsaasaiimiu 0.80 fiadn3u
aognuIAnues LU 4 fdamiuhannanhiluasuituil
imstnyas asaaauiimsiaedaiuioalnaumaninluin
Aouzn sa3aan lawn gaiuil 3 wis 0.86 adniune
QMNANAs AR 2 193e 0.63 TinanSuABgNNANIGS 30
Fuil 1 1de 0.79 ﬁaﬁn%’us{agnmﬂﬁmm danmaudaidias
aulugtl iathmwssunasnaeuiisuazunasnaoudaiinas
aeaaiTlumaiuihdnmenamiy 0.0062 finan3uaadas
Tosgaiiuil 3 fdammawdanathmwiiasaugsgamiy
0.0164 findn3uaedns hadulnausnaiionaaiess
wuh Fiimslaansdarenidusaiivlasmannmsinulan
Wudadeinsalumsisaadydvlazessmneg sadundy
s vununasnaaudaacdannay 1 aell 589090 lawn
agmﬁm?; 4 1981 0.0053 H0ANTNADANT MIAIMTUBINUTIE
oalawnan mazzaaedundsnniuinuasnssuiliulade
fnasouiliianswonoqmummi Tadsiidanswanaisana
ponBlauazmsIniige do mmsilivh sesean laun
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mwmju wazanuiiunse udessaNmMsauase Jasoii
BvEwane BOD mnﬁqﬂ g qmwgﬁwaqfw 50989 loun
Tulasudunds Jedediiianswanausnauesludislulasau
mnﬁqﬂ # aanlsilas 1o wazanuduans  mmshlwvhi
Swﬁwaéaﬂ%mmmmanﬂsnwaaﬁﬂugﬂiaﬁﬂa{mmﬂﬁﬁﬂ
é'mwmil,ﬁu%?uua:aﬂawmNamﬁmﬁmﬁrﬂugﬂﬂaﬂsﬂaﬁ 10
%uaéﬁ’uﬂ‘%mmmimmiwaawa%'aaxmﬂsm Lmzmﬁmjuwmﬁw
Tasuduneasumeuaniiansnansanuanisnyasenatiuih
Usinasihlusafiuh uasUSananhiilwasananes

ayluansdnm

sruvilnaaafuihaumsnaitassamudugdne
ﬁuﬂsﬁummqgma dnamugiomedulumuangaves
§5INTIR mﬂ‘gﬂiﬂwﬁ‘ﬁ'ﬁumauuuwaq‘ﬁuﬁ'éuﬁwﬁwﬂmﬂ
naduumasmnhasshlireursauysol senfiauazme
wlstumuemmainlulvh enugu uezananiiunse Tladiuls
fumnugamgiith uaslulasudunds wonTuis-lTulasiau
wistumudanunatmwlugaaslsiloa to wazanudiuma
UsinaladvlasuuuaiiGaustumummainlivh wnatmw
TusUnaslsilaa 1o wlsumuanuizuauasaanlaa
AEMETIN UATAMNYUINN  NTIANULNAINADURINGY
awmnedidn 22 ana 42 alldd Suunla 12 ana 20 aildd
am%mﬁuﬁwu 1\'7;/LLﬂI Microcytis aeruginosa, Oscillatoria sp.
W8 Glocotrichia sp. Uieiiianswanasasmmsnaaiiaea
Tugiaaslsilaa 1o A Waalaa wazuanlanils - Tulasiau
Taduiiiianswanauinmaantiauazars da mmanluvh
s wazenaniiunsn Tadeiiiiananane BOD e aamgil
Tulasiudurids Tadsiiavswanatinauenlaniis-ulasay
#o aoelsilas 1o wazmanaduans smahluwhiansna
xaaUsnailadwesuuuniide Tadsiidanswanatsinanny
antsnzannlusafivih da Usinesihlusafuib uas
Usnanhillvasannnarafivih wuusassmeadiamans
dwfulssfiugummh - Ansannnanuduiuszasns
fwasiiuduiivdaummihuazssuuiinaumanh  @anso
waasaumsaNuAlnngmssiaenaiimwluzlanms
Bepyus il
D (Vci) 7 dt = VdACi /7 dt + CidV / dt = Wi - CiQ + SiV
1/V[Wi-CiQ-CidV/dt]+ Si
Togd Ci = wassudasatimn i aannel3ines (ML)

38 dCi/dt =

t = nn(t)

V =V(t)= Usinanhluanafiuih Fefuudseunm L®

Wi= Wi(t)= 5mwmifhﬂmmamiﬁﬁwééwLﬁufi’ﬁqﬁu
wdsenuna (Mt )

Q =Q()= sanmsluavanhasnmnmafivihdeiuuls
gmuna (L°t )

Si = SanmstAatu (+) uaznaly (o) zawnamseavng
e (ML ¢ 1)

duiidlmidudusdauawn laun sandauasas {ilad
TnanesuuuaiiGe wanTails WaaweSaazmesin wazsazimm
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wialawennsaimsuwsnsy mflztmmfuﬂmmwmzuw AT,
'mmuwuﬁﬂimmwmmw dnienssneaasHUnio
wnwmaﬂmdu‘[aﬂmvaanmmﬁuus

Temp Tsaudsse. (2542). miwmmiﬂmamﬂmmﬂmmmmu
WennsaIMIUWIN I NETaNaHIAsIMas AT
Yuawmuummman SnenfiwusUiaanmiadio. s
Aenssumansumiadio wninndsmalulaiwszaauina
SITE

e AU (2544). mwm‘mUimmuammmwwmmsnlw
mmmmwummmwmm“luummunaulwammmmm
5550A. NINFITBENzIeaa O 21 @af 1 W 1-24.

amuuﬂsummwu,mﬂsumﬁlwﬂ (2530). anﬁnﬂmmwmt,m
mmwma\mswmniﬂmm (n.un).

Altola, C. Gomes., et al. (1995). Impact on Hydrology and
Nutrient Movements of Developments in River Basins Draining
into Reservoirs. In Water resources. 29 (No.2, pp.601 - 609).
Great Britain : Elsevier Science.

Baldwin, D.S., and Mitchell, A.M. (1999). The effects of
sediment desiccation on the potential for nitrification,
denitrification, and methanogenesis in an Australian reservoir.
In Hydrobiogia. 1.1 (pp.1-9). Netherlands : Kluwer Academic.

Bocaniov, S. (2001). Impact of agro-industrial sector on lakes
in the republic of Moldora. Paper presented at the conference on
the conservation and management of lakes. Shiga, Japan.

APHA, AWWA and WPCF. (1992). Standard methods for the
examination of water and wastewater. 18"ed. New York : APHA,
Inc.

Canale., etal. (1974). A biologycal production model for grand
traverse bay. The University of Michigan Sea Grant Program,
Technical Report No.37.

Crimo, P.J. and McDonell, J.J. (1997). Linking the
hydrological and biological and biogeochemical controls of

Naresuan University Journal 2009; 17(3)

nitrogen transport in near-stream zones of temperate forested
catchments. Jounal of Hydrology 199 : 88 - 120.

Dillon, P.J. and Kirchner, W.B. (1975). The effects of geology
and land use on the export of phosphorus from watersheds. Weter
Res., 9:135-148.

Di T., et al. (1971). A dynamic model of the phytoplankton
population in the Sacramento San Joaquin delta. Advances in
Chemistry, Series 106,
Water Chemistry.

Nonequillibrium System in Natural

Drolc, Anderson and Koncan, J.Z. (1996). Water quality
modelling of the river sava, Slovania. Water Resources. Vol.30
No.11. (pp. 2587 - 2592). Great Britain :Elseviver Science.

Jorgensen, S.E. (1986). Fundamentals of ecological modelling.
Amsterdam : Elsevler.

Loehr, R.C. (1974). Characteristics and comparative magnitude
of nonpoint sources. J. Wat. Poll. Cont. Fed., 46: 1849-1872.

Lannergren, C. (2001). Urban lakes nitrogen phosphorus
relationships and management problem. Paper presented at the
conference on the Conservation and Management of Lakes. Shiga,

Japan.

Moss, B. (1980). Ecology of fresh waters. Oxford : Blackwell
Scientific Publications.

Riley, G.A. (1965). A mathematical model of regional
variations in plankton. Limnol. Oceanogr. 1:61- 70.

Shannon, C.E. and Weaver, E. (1949). The mathematical theory
of communication. Urbana : University of Illinis Press.

Bothwell, M.L., and Lowe, R.L. (1996).
Algae ecology : Freshwater benthic ecosystems. San Diego :

Stevenson, R.J.,
Academic Press.

Sakamoto, M., (1966). Primary production by phytoplankton
community in some Japanese lakes and its dependent on lake
depth. Arch. Hydrobiol., 62: 1-28.

Tan, K.H. (1994). Environmental soil science. New york :
Marcel dekker.

Trewek, J. (1999). Ecological assessment. Great Britain : MPG
Books.

Vollenweider, R.A. (1969). Moglichkeiten and Grenzen
elementarer model der Stotfbilanzvon seen. Achiv hydrobiologia
66:1-28.

Warren, C.E. (1971). Biological and water pollution control.
Philadeiphia : W.B.Saunders company.



