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Abstract

Changing in land-use in Pathum Thani Province from the past to the present has affected
the reduction of natural areas continuously. The loss of these areas will have several consequences:
water quality, habitat of local flora and fauna, and the quality of recreational facilities. The paper
undertakes a preliminary assessment of water quality and examination of the water quality accord-
ing to land utilizations in the east of Pathum Thani Province. The water samples were collected to
analyze different physical and chemical parameters, started from the upstream area, front of Khlong
Maduea and the Medocal Center, Nakhon Nayok through Khlong Sam, Pathum Thani Province.
The proportion of land-use within a radius of 1 kilometer at each survey point were examined using
the QGIS program.

The water quality data indicated the site Nakhon Nayok 2 and Pathum Thani 2 showed the
highest total dissolved solids compared with other study sites, which is higher than the standard of
quality of wastewater from the factory. Additionally, Nakhon Nayok 2 had the highest in salinity
levels, which is over the standard of irrigation. The analysis of water quality that exceeds the stan-
dard is consistent with the highest land-use for agriculture. This study indicates that water quality
assessment can be used as a tool to find the relation between land-use activities. Data can be used
to enhance the understanding of the cause of water pollution and encourage local youths to think,

analyze, and link water quality knowledge with their surrounding environment.

KEYWORDS Water quality analysis, Land utilization, Environmental effects, Wastewater
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Figure 1. Topographic map showing the location and territory of Pathum Thani Province.
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Figure 2. land use condition map Pathum Thani Province , 2021 (noau ToLnauazuHuMs IFnau ATUNAUINAY,
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Table 1. Study Area.

Study Area Coordinates
Nakhon Nayok 1 ~ Khlong Maduea, Mueang district, 47P 0744810E / 1588740N
Nakhon Nayok Province

Nakhon Nayok2  HRH Princess Maha Chakri Sirindhorn  47P 0714268E / 1561207N
Medical Center (MSMC) ,Ongkharak
District, Nakhon Nayok Province

Pathum Thani 1 Khlong Sam, Nakhon Luang District, 47P 0679657E / 1552568N

Pathum Thani Province (community)

Pathum Thani 2 Khlong Sam, Nakhon Luang District, 47P 0679477E / 1565678N

Pathum Thani Province (agriculture)

Figure 3. Sampling Area.
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Figure 4. A Sampling Area, Khlong Maduea B Sampling Area, HRH Princess Maha Chakri
Sirindhorn Medical Center (MSMC)

C Sampling Area, Khlong Sam (community) D Sampling Area Khlong Sam (agriculture)
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Table 2. parameters and methods of water quality analysis.

Parameters

Methods of water quality analysis

pH

temperature

Field measurements : Multiparameter Waterproof Meter

(Total Dissolved Solids, TDS)
Salinity

Dissolved Oxygen, DO

(Hanna instruments)

Nitrate-Nitrogen

Brucine method by Spectrophotometer Colorimetric Meth-

od (APHA, AWWA and WPCF ,1995 Standard Methods

for Examination of Water and Wastewater. Washington

DC.)

Phosphate-Phosphorus

Ascorbic Method (APHA, AWWA, AND WPCF, 1995)

(INORGANIC NONMETALS (4000) n.d.)
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Significance = 320.8
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Figure 5. The average water temperature in the study area.
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Figure 6. The average pH of the water in the study area.
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Figure 7. The average Total Dissolved Solids of the water in the study area.
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Figure 8. The average salinity of the water in the study area.
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Figure 10. The average Nitrate-Nitrogen of the water in the study area.
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Figure 11. Figure 11 The average Phosphate-Phosphorus of the water in the study area.

Percentage of Land Use Utilization, Khlong Maduea

029306 140 (oo

94.57

B Aniiunani

Figure 12. Map and Percentage of Land Use Utilization Khlong Maduea, Mueang district, Nakhon Nayok Province

Percentage of Land Use Utilization, MSMC

16.67

45.48

Figure 13. Map and Percentage of Land Use Utilization. HRH Princess Maha Chakri Sirindhorn Medical Center

(MSMC), Ongkharak District, Nakhon Nayok Province.

910 Figure 11 v1iin'1dI1a1nde
Wuaeaa-vearofaluudasud
dinlanuuanaNnuelied Ay (F =
67.7 p = 0.001) Tagdodrhanaasauziae
TS mareaia-vleailesafosiiga seqas

nAeInumgudnmsunnda vinunas
AWAHUNYAT HAZUTNVUAABITINENFUAY

@

a9y v3nagadisaassawuinulng
wosgusunulTnademwa-vearesa

]
I

ﬁ' =S v 9 ﬁ' \
QQﬂqufJuﬁU‘Umﬂﬂﬂﬂﬂﬂfﬂi’.ﬁ]ﬂu ) e



o a An o o an 4 =~ o = o
FUUUNMBPIMINNTAUNTITUFIAINGT ATIN 2: ﬂ'J‘lllWa1ﬂwﬁ1le1\1“]f'éﬂWwﬂﬂﬂqilﬂﬁﬂullﬂﬁ\imﬂqjﬁﬂiuﬁﬂ‘ng'ﬂﬁ]ﬂﬂu 71

otalsamBinaeania-woalesa viu
dalifnmssmuaduannasguganih
Tunran A (N32N51NINNTTITUIA
LAz AWNAN, 2563)

a

a ¢ ] ¢a
f’ﬂi3!ﬂ§13ﬂﬂ1ﬁﬁl‘lfﬂﬁgiﬂ‘lfuﬂﬂu

VINAa RTINS ANE13TE S1uu
4 V3w uSnuaanIugide sunetioa
Tadaunsuien, wihgudmsunngd g
NIZINWA SUNDDIATNY TaNTAUATUIEN,
AARIAIN BUNOAABINAN 9K IAUTIN
(YUBY), HAZTADDITIY B1UNDAADINAIN
S Sanumd enuas) Fal8Hmsinz
msldlse Tomiaulusall 1 Alawas Tae
197150050 QGIS lunsvumuiinis 14
s Temifiauseneufumsmuudaday
msldse Tomiiaulugluuvveudesidud
Tunaaz usaEaIad Figure 12, 13, 14 uag
15

Y dd'ca a
ns1¥dszlevninavusiaunasy

1A BUNDINBI AW TAUATINYN

a L) 9 4
MNNMIAATIEHTRYAMT 1915 Tow
NAUAY Figure 12 Tusal 1 Alamwnsninga
{3 o ' A 4 °
MAuMed YT NUAaDINIAD Bunoliied

[ 1Y ' Y L4
WHIAUATUIYIN wums1¥dse Texives
=

]
a 1

v A A P
auauluadluiunth 137 04.57 nleSidud
a A 4 P
3949091170 NUNABAT 3.06 11JoSIFUA LAy
ti’ A a A 1 ti’ A 9 [ 1
nunlnaguandy q 1wy Aunsnienala
A A= < A s 2 o o o
nufiamandu 9 1.40 lessuaniuainy
= 9 Y] Jaa
¥991nvoyanis 19z Teminauas

a

o a g1 o a
ﬁ"]ll'liﬂu'l“lﬂ'.]mi'l$1"i§’.]llﬂ‘]Jﬂ'l§’JLﬂ§'l$1’i

v
ﬂmmwummﬁmmﬁaﬂﬂﬁmﬂu MNNIT

a 4 a { ’5 a
cv'li’Jmmmwqmwgmaﬁﬂmmuﬂumnm

A o <3 FA a A
nAnpIT Y 4 90 vzmuidguvglimae

U %,’ d' < @ ] [ 1 d' Y A
voauranhmnuededlugsnlndines
[ Y a 4' d'd 1 d'

A1 AU UINUARDINLIAD NUAIRDYVDY
v 1 Y Y )
QUUANMNITNMIU 9 NIUTHBANNIN

A 4 A Ay yy ' !
Tuiunaaswwzidelidn ldnagueguinni
I A 4 y p
PSNAUNUNOU 9 nuNuinis 1gse T
AAu, Figure 12) Mlvuaaadasadn
o a 3 Y v =2 o v ¥
asgnururllddes 391191y
P S
AADINIADNANURNATAININUTIIVOU
ADAARDINUHANIT NATIZHANUTUWRUT
. n y .
521IMs IFNauR A IMve e il
T a %}
HAZDINTNI TV (2020) WU QUNNUBINIIE
A Al A A 2
anauielN UMW NN
A A < =
AADINZIABNAIAIINIANINDEVD
F =) =)
1 Usualuasn-TuTasu vazdSua
' v
Wodtla-WoaWesaosnga qauainin
U3 NUIAd15219A009NIARDYINUNA 1
A a A 3 a A~
199N US NaAasINzA U LT AN
a 9 o’d’l A Jd Y
Avnssumslglsg Tesununveanyvdios
A =) Y d" a a J
Aga venliimsiudleuninansouniduas
asonunIsios (Mnumunmslglss Tond
AAUY Figure 12) A9ANADIAUIITNUNS
= a
Anp1ves nsuAIURuUANY (2541) U5 Tu
=) Y ds!! l%} g’;
w3n-luTasudinus Tlugayumnuiniu
] t4
AUIUANSIAYATNTTN taznis l9a)sy Tean]
d‘a L4
nauTasuyud

Y ¢aa a Y d
ﬂ]ﬂ‘]ﬂjiZI?J‘D’HYIGIHTJ?!'JQ!“WI—HHH?J
AN

9
¢

d ° [y
MIUNNG TUAINIZIN DUNVVIAINY

a <Y ) L4

NNMIIATIZHveyams 19z T

Aa o o o A =

NAUAY Figure 13 Tuial 1 Alawasnngan
< @ [l a

MudesuInuihaudnumng aua

WIZIMWA SUNBRIATNY TanTAauATUIEN

v b v
wu1ms 15l s Tesvveanamunun



72 The 2™ Symposium of the Natural History Museum: Biodiversity and the Current State of the Changing World

P a A 4
INHATATTY 45.48 1WoSIFUA TR9a91AD WUN
@ 1 <3 4
5193 donfua1s 9 20.99 nlesiFud uay
dy A v Y S 2 4 o w
NuNura 16.67 esuaniuainy
Wa9INNIIIATIEHAAaIUNIS 19
PPN o 4 1 %
sz Tominauainisari e Teasaudiy
a Bol J =)
MsIATIEHgUAIMI nuhusnunhgud
MIUNNGD tazaaoIauduNEaT UAURTY
=3 <3 sol 1% . a
Psuavewdazarerhluszaugs yunu
. ¥y
AWIATFIUAIVANNITTZ V01N Fa'd
o o { A
doandeinunslalsy Teasmivesnaulae
¥ v
vinuiuigudnsunng aufanszinng
o o o ¥ A
110009ATAY azNUNAADIET N (INHAT)
' ' g {a P
darlvapilunauldilse Texinamsinuas
a dy d'sl dy A
AuNuNooay 45.48 1ay 38.27 VOINUN
g’; d‘ ) o’d‘a
NIMUA (aaNuNn15 1515 Tosinay
3 1 a
Figure 13 L18 Figure 15) wanasliifiunysng
o ' = d’l’ <2
gana1no1alinsluileuveveaiiazaiy
H gl.a A d a a J a A J
naruaniuessunsguazaseiuns e
] PPN Yy o
11n1AM3 191)5% Tewinau deandoaniany
IPevoNUNNT 1Az NI T (2020) NN
1 <3 H = a
MfSuaveatsazaiei aziunluusnu
A D) sda Ag A A A
pmslalse leminaundlununmneas fes

' o X 4 a 24 P}
hlﬁ i'JﬂJOQW’LWI!N@\?LLﬁZﬁQﬂQﬂﬁﬁ?ﬂ

68.88_/

v
¢ Aa a2

Vv
msIFlselasrinauusnanassau
9 UNOAADINAIY JIHIAUNUEIH ()

a <Y 9 4
inﬂmi’smswmmu“amﬂ%ﬂiﬂwu

da o oo~ a 4
NAUAT Figure 14 lused 1 Alawasongan
3 o ] a °
NUAIDENUTIVUAADIA Y S UNBAABINAN
@ [ 1 9 o
FInIanus () wunms 15)se Tomd
da g A da s 3 &
vosnAui Lo 68.88 lo3kud 599031
a XA A4 4 a A T = VI
e NuNIUNUnAgUADY 9 19U AUNINTNIN
v X da g A 3
nlan Wunidiamandu ¢ 20.70 wlesigua nay
X 4 73 o o
AUMABATNTTY 5.90 o FiFua amdan
= P ) sda X
F991n9pyan1s1uss Teyunauda
¢ A A a o= =~ P
WuHUNLBIDY 68.88 % UANUTDANADI
o a ¢ 3
AUNANIIIATIEHAVNINUININNITATID
a ¢ H VA o
AATIERAVUNINUINYIVTIUAINGTT T
Psmaeaa-Woaosageiiqa oruiiloq
L A a o g X Adg !
mninysnaaInardununndunra
YUY GIUFINY TTHAUIATEgHU LY
A
. o Y a o
(Figure 14) mlfiRansduileuaissinam
o 9 1 o H 9
AFNA1 15U waFnvlee 1e1d1991u
o 9. > 13 {
mldnlsunaveaa-eaesa uiniga
ADANADINUNIUINVDY Ny Iaiy LaAmY
(2020) wuNnsaeaa-weanesanny
a a ) a =
ganga uazlanududuvewaiBNga
A A A 1o ' a3
AeLINUNogeIdy uaIyurL BNISinw

yanwaeueIzgnilanilaessninuvained

k1

Percentage of Land Use Utilization, Khlong Sam, (community)

Figure 14. Map and Percentage of Land Use Utilization. Khlong Sam, Nakhon Luang District, Pathum Thani

Province (community).



o a An o o an 4 =~ o = o
FUNUNMBPIMINNTIUNTITUBININGT ATIN 2: ﬂ'J‘lllWa']ﬂﬁﬁ'Ile']\1“]f'JﬂTWﬂ]Jﬂ']in_lﬁfJ'l-!Llﬂﬁ\ﬁ]ﬂ\iiﬁﬂiuﬁﬂ‘l'3$ﬂﬁ]ﬂﬂu 73

v Y v 3 =
DIAYLVIFLUNAIUININNEG A

v
¢ Aa a

Y
msl¥dszlerinauusnunasiay
duNAABINAI I IAUNNEIH (1n¥A3)

a s Y Y L4
MNMIAATIEHTYAMI 1915 Towl
NAUAY Figure 15 Tusal 1 Alawasaingan
s o 1 a °
NUAIBENDTNUATDIEY BUNDAADINAN
@ @ ~ ' 4
dandmlnusiil (nbas) wunms1gise Temd
Aa < dy d.dy A a A 1
yosnAwTuuAnuNnAquALdY 9 19
4” A 9 ' 1 dy A g 3 A
Wunsndanlar nunbamandu o 43.32
s 3 < A A4
JosiFua 3930911A0 WUTANBATNITN 38.27
s 2 A A a 3 2
nfosiFua taznuiiied 6.79 nlesikua aw
A
& 9 Y Jada A
Fa91ndoyansldisy Tesunaun
AMUADANGDINUNANITIATIZHAUAIN
¥ 1 a 2 1 = a
W nuusnaeainaidsualuas-
4 4 o _awud 4
TuTaswuwiniiga iilesiniinis Idnun
WIN5INBATDY 38.27 % (LAANAY Figure
< Y
15) 3adinnnnilu 'l 1dgedamsiwilou
2~ I 1 @
Hoaadi Tuasmiudiuneay doandoeny
NIV Uszans uazamy (2564) 114
1 J v o J
naMnNANUANIUTveININIAssENe
3 v o
TuTaswulunnanhiianuduiug Tasass
9
AUAINITUNINITINEAT UONVINUUE

o v Jo a o
ffllWuﬁﬂ‘]JWi]ﬁﬂiiﬂﬂ15ﬂ1ﬂ1ﬁ!ﬂyﬁ§1u§ﬂ

d' Y 1 a 1
HUVRAEHNI TN UMTITIHE Tae Ty Td
a { a o & o
Yo lulsuainuanusuilu @oyrild
agaag, n.d.)

a5

Q

msianziganmimaniio
AnvauziAe suneiies SantaunswIen
wihgudnsuwnd audanszinmua s1no
p4AFNY TaTAUATUION AADIAIY B1ND
Aanenade savdatnusd deguru vazda
inpasiiu Tagsaumsanszdanaiines
ﬁyugmﬂlmﬂmmwﬁwfhu“lmjazﬂummcvf
wasgu endunnndsvesudazainii
Wanue vnahgudmsunnda faunds
voaudsazanerhitanua 1,379.67 Haansy/
da3 wazaaoscuiunuasiiauadeveuds
azawii i 631 Haansu/das Hadedn
Bifnasguagunsszneing ides
i liinu 500 Hadnsu/@aas (AWIATTIU
hianniiausaass n.d) Arufumde
vourh v3namhgudmsunnda fisna
Wumdsveuhgaganiiy 1.42 ey 1
fiwnniwasguganimivalseny
(nsuradszniu, 2557) 11AnIsAnI
nansznuvedns 19dsz Terinaude

Percentage of Land Use Utilization, Khlong Sam, (agriculture)

m fufiuranh

Figure 15. Map and Percentage of Land Use Utilization. Khlong Sam, Nakhon Luang District, Pathum Thani

Province (agriculture).



74 The 2™ Symposium of the Natural History Museum: Biodiversity and the Current State of the Changing World

H a 3 o 1
AUMWNUITNAUTIHIAUNUHIT NUNRUMN

Y
°

5 Y v ) s a
1 Uanuaeandeanuns 191 Teyunau
Tagson HINANUNGITOINUNYANTTUUDS

"
Y laens

=a

a ¥ a
miﬂizmuﬂmmwumammﬁw

PP s

ANvaeandaIdadIuns 19y Teminun

2

v A A = A 9 doqgy
Yo el uieamsnyudoad g 1w
Y q = A ) A 4 =
whladeanmaanadonlunui msanwuluy
a H
awnamsimslsziuaunmiluszezon
wu asaeununnluidazggma luusday
= = A o 1 A A
1 wazdAnwimsilasunlasdadununms
o [
ll5e Toni luszozeony wu msldalse Tewd
Aa 9 o A A Y Y Y A
naudoundinaie q el lddoyan
v F
ATOUAGUNINGIUL
o =)
ATHEN
ya v
AmMzRIBVOVO AN IATINT LAY
AuzhnuvesTsunsumssamsisous lag
a 3| 4 U a
lusunidlugruieduaiuanuanladiu
Funadouluiesdudunusnuaniunisl
manJasuulasanngioimedimsueivu
dy A P A Yo
wanud v.0nusd FailuTasamsi ldsugu
Y] 1 A A Ao
AdUaYUNEUAUAITNINGINAAT I8 1Az
WIANTIN (AED.) : A TzIUMY 1.
YDUDUAM WA.AT.UDNA 1A2T11)
1Ay AT.gNTNIYE A3NInaz amzIumMans
winanndoineasmani lumseynner
4 ¥ a A
inseaiioasiviaguaiminazdoslfia
' ¥ A :
MIAIUNTIANTgUIILAZAWIAdN B9
3 < 0o Aa aov o
Wuilse TeminemsaniiuInganisIved o
N1 HAZPIAMINNBHUNINFAAST L
$@a lumsmivayumsosnmaaunlums
<
nudoya

1PAASHAZTI01999

AINAIVANVANY NITNTNNTHHINTTITNIA
nazduadey. nd. MATFIUAMNIN
W, ASNAIUANNATY. http://ped.go.th/
info_serv/reg_std_water05.html.

ATUAIUAUVANY. n.d. ﬁ1u1msg1u1§1ﬁm1nﬁﬁu
Ina55 [mmgmqmmwﬁu. NIUAILIAN
VAN NTTNTWNTNIINTFITUIALAL
ﬁmmé’am. http://ped.go.th/info_serv/
reg_std_water04.html

nsuarnguuais. 2541, lwasn lulasi ey
a1sdszneudu-lulasia. diugud
doyaduasrouazoydyl nesdans
A150UATIBUATMNVOUTY NTUAIUAY
WaNWY. http:/infofile.pcd.go.th/haz/55-Ni-
trate.pdf

nsNralszmu. 2557, Nenvgamwralszmu
munas 8 Uszdtlaudszana 2557.
http://qwater.rid.go.th/report/file22/RE-
PORT2557(NAKHONSAWAN) pdf..

nsuWafiay. 2562, s1waulasanisdan
upuf naaInNAIAT UV I UTII
mawanniiau SanTaulnusil. hips:/
shorturl.asia/ZT1Rh

N3 T5IUQAANNTTN NILNTNYATINNITTY
nazauIANIAINTsuA I NI
Uszinalne. 2545. dr1s1szvuiida
wadiwi., mnaudmnssudaunadey
uratlszinealne.

NTENINNINONIFITNNAUAZTFUIARON. 2563.
UszmAnaEnI NN FUNAZNININA
aifudt 8 (a1 2537). MAUAVINTFIU
A luuasAafy, hups:/shorturl,
asia/OnAu7

neauToneuazumums 19iau nsusianian.
2565. wnuRammmsI¥naY Sanda



¥ :
ﬁiJiJuTJ“mﬂﬁWW‘ﬁﬂmWf‘ﬁiiNﬂﬂﬂ’é‘ﬂfﬂ ATIN 2: mmwmﬂwawmwumwnuﬂmﬂaﬂuuﬂawmiaﬂiuﬁﬂnxﬂﬁ]fguu 75

UNus1H W.A. 2564. hitp://webapp.ldd.
go.th/lpd/LandUselnfor.php
m3lsziunsvang. 2564. nilu. ma tAeu
UM 64 ﬁmsmﬂgugedmﬁm N3zNL
sanmindszih uuzdamadeyalnd
Fa. https://web.mwa.co.th/ewt news.
php?nid=66297&filename=index
Tyanaly qumﬂszﬁmé HaZAY. 2020. AUNIN

v
°

Hwazmslssluaniuninaiugan
A 4 v o~
awysoi laoldnae 15Tlad o fludeily
' ¥ A
J: NIANIBINOUUULATABUNAI.
KHON KAEN AGR. J. 48(2): 271-282.
tnyy Juniuda. 2515, gnnInerguii.
WINNABINEATMEAT AuzIUMAns
MAIFIOYINEINGN.
o v 3 @ v a
anns desihlea uaz 2519501 Indadag. 2021.
malasulasszuuinalsolasuin
aa Y L4
Fiagurunazldlszlost  anenw
= A A 2 A
naINHANNFIMWHURYNIoULN
¥a 1M IAQUATI¥HI. NIANIYNBUIVY
N¥MINeay TWAYUATIBIN
15(2): 131-141.
NIITTTY UAIN 13UNI J3zgunIna uazila
1 93213910, 2538, HANTTNUVEINS
o J A 14 ¢a v
Mmmethielsdszlasiniauaenamn
usnamuiiduitinaes 2.myauy3
[@nindsnsth'lay asuth 1], hep:/
frc.forest.ku.ac.th/frcdatabase/bulletin/
ws_document/R013802.pdf
unusien ilonyuna 1az 810 M T dAenIya.
A da 2 v o v
2020. WuNFN: ANVANIUTYRINS 19

Aa o 2 Y A
NAUNUAUNIN M LIAADUNTUANE

1

QUMY NIMSFINNIVBIAZ WA
2(2): 30-44.

Inggoou'lar. 2558, iWeunszam 6 Uadeu
NIZNY “ARRIsTAWANL” https:/www.

thairath.co.th/news/local/511532

FAu1 1nquAa. 2562, mansENUVEd N3 1Y
a1 2
sz Teminaudegaunininlunaes
1159 dandaaynsdiins. 1nsas
a d a [
Ineneansuazmalulad uiInende
QUas w5 1H 21(1). https:/1i01.tci-thai-
jo.org/index.php/sci_ubu/article/
view/104211/134980
Usyens dunse uazamz. 2564, Madlszgngd
ma TuTaggiasaumaiesziiuany
v o osa X A Y 7
duwusianunveanisdlse Tyw
s r a2
autazqunimi vinugninlszuas
INIATLEDI. 213015308 NHIINEAY
maluladsvusnaa3ive 13(1)% 174-
190.
duinauTessnmsnaziuiiowinialnusiil.
o A A S v U
2550. HudpIsNRIUNNEIN JanTa
ﬂuumﬁ. http://subsites.dpt.go.th/edocu-
ment/images/pdf/doc_urban/u004.pdf
qian 511HA. n.d. MIveneRIve NIl
IYNAADIFIAA. https:/tiwrm.hii.or.th/web/
attachments/100yrs-rangsit/chapter9.pdf
'
rild giivwannTw nusdna Aioyma uag
a2 o 4 = a Jd
V3T 1M389Y0130. n.d. HANITENUVBY
2 J
JaaedTnadwasalulasi. gnou
= = a (2 14
maluTad 601 w1 InedonuasmEas.
'
2 o I
P W gaITgNT. 2553, imumsanuniu
A I v a o o A Ao a
iwedlunesa@anunaianunaved
FIUIDINTUNNA. NTATIFING
amilaenssumans Sunau: 119-130.
INORGANIC NONMETALS. 4000. 4500-P
PHOSPHORUS. http://edgeanalytical.
com/wp-content/uploads/Inorganic_
SM4500-P_pdf.
Schewea, J., J. Heinkea, b, D, Gertena et al. 2013.
Multimodel Assessment of Water Scarcity
under Climate Change. PNAS 111(9):
3245-50.



76 The 2™ Symposium of the Natural History Museum: Biodiversity and the Current State of the Changing World

Workpointtoday. 2564. FULINANTH A FINTY Worldometers. 2022. World Population Mile-

a4 15952 D1891aAAIANNANUNIN stones. Https://Www.Worldometers.Info/
1INITEN ﬁﬁaﬁmzmm;mgm https:// World-Population/#. https://www.worl-
workpointtoday.com/river/ dometers.info/world-population/#

World Wide Fund For Nature. 2021. ﬁﬂ]uﬂ]iﬂiﬁ]

nveslanuaziszmene. https://www.
wwf.or.th/what we do/wetlands and pro-

duction_landscape/freshwater/



