-~

WY WA Gl 5 5lee N o)lesd /o3 Jlo a5l 0js> o pute doliimngly

Gl b e 5 535l pole oSy
5ul 0je> Cupe dsliingly

Sl o e 5 edliwl U (daw Of glie oo ¥T jlade g 95 (S i
(39 bk 5u5uil 039 39 o 859 32 35390 anlllas) L-THIA Jus 9 (ARIMA)

E L e 5T g lunn Jaillgl (50505 urlon L el 3,3 bk 12

OS5 b lin 5 (55,5158 sl oSS e Lamo 9 SIS 0SS s bags 09 (siall 5 (o] et Lamo (553 (gt )
(zahra_pasandidehfard @yahoo.com : Jgguwe olimyss )
OB b @lio 5 555l pole oSl unyj bapee 9 SIS 0115 cuny j Lame 095 bslil 9 Jluiils =¥ 5 ¥
o (w908 oKL anyj Lo § (amb ailio 0L (s wdige 09,5 oliwl -V
AENN/D 2l g,
YA BAVY i

AVIFIO 1o pdy fo,b

LRV
ok gsbieas Floj S Sdse addlhe (pl b of @lie Cope 3 glahiipd (Sl wpe AL Mda
A odlin] O (gosiu¥T (a0 cmedd jaliieds (glabadi e (39T s e jI () L-THIA Juo g o &S sl il )b
Pl 39,k sl 2595 53 &Bly 39505 0595 225 3 ARIMA (slaJse 5 L-THIA Jio gl dmlio S b pols (sig3
Arwg ¢ 5559WiS @bl ol add Ll a5 wWd owym THVY B IAVE Jlo 1 650,15 Ol s dal 43 LGl paud
Sy o s dawlome Ul o2 9 oW YT y15u0 (632, 95 2 (61 L-THIA Juko 5 03l b (pwnss 239 03> g (5 perdd
O 5 W i de Jlw ow (gl O (S b iol,b ARIMA e 31 o3l b «Caled 53 815 0 i 1y (685
095 JS g502m0 9 TDS (5l At Joo (i 41 (AIC) ST i jlano 5 b (a0 o30S b (Jao ARIMA (gla o
N )9 (VX)) V)il xingr Oyl i 5 a1 9wl 9 095 900 9 TDS (512 gllan (S il QLI (98l
aw g2 (gl Floj 5w g N9y (5113903 0 mav; 5950 Sl 51 SY sl (Sloj (5w 9 Hig I8 Culed 5 ()
P 03 S S n Siadgus 51 1o adlle ol gl 39 (ST sl30 il Sl o s (Ui 1, T3 ol

[ Downloaded from jwmr.sanru.ac.ir on 2025-09-07 ]

[ DOR: 20.1001.1.22516174.1398.10.19.18.1 ]

[ DOI: 10.29252/jwmr.10.19.171 ]

ol O S (510 gl Gutistes G 5 o o el

) 5w gBJe -THIA Juso colily y ol e gl yiol ) o glabads é 53991 158 slaosly

byl yd 0 (gdao dlge 5 3lre Sy (o)l8,L Hlade colys
S I So B e 5 03905 e 1) (had gliie
Ohler 5 (b Wdges pasuia |y I5)L ul > (Lol
5 Sl @l b eanYT mle e bl (W)
slddow | ealazwl b 1y 29 aaily albog, ol cuds
clale a5 ob ol (G ol =l 20,8 byl L;,LJ
g o] yo Blbl (65,0l Lol colus b laoss Y]
o abagar Jto alisg, BLbl mlo b alob
L (W) ohlen 5 o8 )b (g bre alaly kool
» ol )l wlss 3 L-THIA Jae 5l oolicl
sl o5y ol cuas 51, VAR B VAY. la Jle
o 20> Lt 9 83,87 gy Mayeld LT S 5e )3 (55
Pl oliee Sl el 155 oSl e S s
5 @i cwl oad Qllyy wre JRlEl ores 4
o LU LTHIA Jue 1 oozl b 55 (V) o en
sl 0 0 1y o) @l i s o sl mbie
o 236 Sl Glagd cul @bt 38 (o) 39,0845
dgr Gt (S Gl p ) smlS ok
has laae  slind b (V) Sl g5 5 sis
2 eing sl 5 Gnoiy 5 wiledse ARIMA
Syl e coleg jd g 2o pll laes bl cuds
L () ohlen 5 (gl sl (L 1) (wejj sl
sy 3l odlitwl b o pxie di> d)Lci sl gy 5l edlal
Tobw (SU,L glaodly (VAAS-Y--) wae wily Sl

doddo

g ek olabl awy gy Sle spaie
2 ol CuiS g CusS (VY) Conl piawsST Sl Cpioran
oMo g pimed Sl lacures o 5 M,
S {10) 3l e S sl o) Slaptass (SjglsS]
sobieds (ol ()l Sl g Ol wlie oo blie Lailg,
F000) conl who Hlows amocin; mlo Hlul copie
olox] gadoly ¢ Sl (68 Slpss go8 )05 (ggm
Sl g sl (e olide )3 (a5 (ool
4 obiwd ol Copie day B (V) o) o p )
Cosl ojs g o Ol lie plod > Cundy oy
ilodse il slagbyy 1 ojlgen o) cnl > (1Y)
Sy dLmJM & O]§@ &S ol ol odléwl g\ u.o.S
3,8 sl glﬁuﬁa) )"_Léi Olyeay (ARlMA)\ Sl
Oexed g 2l oVl (Ll 8g) cwyp Cue
aliue oS 12:.31 )’I .b)f o)L.‘(’:l b_\;g.‘ 5 Q‘ BWJ) u‘)’*" R repg )
jorel s Blas o yiene 1 (S ol oaial3d d9se8 5 O
u‘-?? bls plo g olpl o ool olidss dgy 0 et &
Ol (S g (o5 Sluogas p )8 Slpss Bl ale;
39y % 59y sla G ol bLS)I cpl )3 el osds ploxl
gl g0 P Bras § 03y

Sl s Sl 1) w2 (oBg) (V) ()Sen 5 0053l
HSPF Jio alws & Ol cuaS il slaodls 3l o)
22y )5 4 Wzl Jled )3 sl ol 550l eje )3

1- Auto Regressive Integrated Moving Average


http://dx.doi.org/10.29252/jwmr.10.19.171
https://dor.isc.ac/dor/20.1001.1.22516174.1398.10.19.18.1
https://jwmr.sanru.ac.ir/article-1-898-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-09-07 ]

[ DOR: 20.1001.1.22516174.1398.10.19.18.1 ]

[ DOI: 10.29252/jwmr.10.19.171 ]

Wy uJLo)' 3 dL"’J'\" )'l ool L L;dau ;.j éng.a L;La:oALi\/] )IAESA 9 EP SRU

oorde Jre Sy il il ool plosl 1) (e
Bl 9505 0jo 0 (raw Ol gl (&S Cundy (ow)p
D (el i J‘ LSL“’JL*‘

W sdg; 9 dlge

B OVINS oy dgydl Ju5ul ojg> 53 9505 059 0
02y YOOV o B YOFY 4o g By Job OVOFF
S YAAYY/ED 0595 15 ol Canwg ol i zZly  Jlous
ol sl 0dd 0dudgs @l 3l ol do g Av 5l i &S
b pise g g gl (Bpd Jled )3 oje> 2
On d9yale el ojex o) 18 dgjals sl i
(V JSK5) cunl oas g8ly yliows g ol o (sl oyl
03luw] 3,90 (glaa31d

0)gd Sy el wix b T cidS b))
dy50 (S (slmodly b oolawl dgye0 0je> i (9> )
Oliels Jf 9 O%Jl Egoino ‘O%S‘S Egoo JAL,.: oslazwl
9 VAVY Jlo ol o085 slaaids .cwl (TDS) Jaloro
P el Sles yp pshled 8 988 )l
A5 0ltwl jeS e (sl Jlu
oARe3 el e,

Lyl ArcMap10.2 )38l 5 51 oolaw] b adllles ) 3o
dibis )0 68 U e0Mee VAVY Jlo I o058 @l
Wbyl gk by YeVe 9 VAVY gl s 2l
N b)) )l aiss and jelaio 4y .a el g
Google Earth p odde awlis L VeVe Jlo ais
A duolee YV 9 VAVY ol Sl ¢l ArcMap10.2
ArcView liblsy 0 L-THIA Jao 51 oolisisl b o

’

5 e O Ll byl balisg, (0 g S yiegin
D9y 84 Ol mle o (bt Il leie 4 a8 was &)
ol ool 51 (0 pslaiods (B) o)ySan g 2Slag
O@‘ ..\33)5 ool u_SLo)’ LSL‘Z’LS)-“’ )'l ol @l;.,o Cupdo
Cugb)y loosls lp 1) (ARIMA) Sloj (5w sla e
W03, jasuine u;.t;éi Olebe g 0l G Bl (o
ool glrodly s i 4 b e cpl 5l eolatel b e
S dL‘bJ.\n (SN0l gm )] L;B E.»L.» .-\a.»)l.))) [ XW) .)L
byl ngin bl Ol gl Slllas > b
L () ohiSen 5 edligss 5 gl S5y 8 5 ol
eodls ¢ s cloaSes 3 ARIMA (elo Jao I oolizs
9 935 ilode |y aeg)l a2lyd S5k 5 Sy, &l
9 Ol 030 pbxil y (g Gy Jlo (b sl coled 5
S 9 558 oaly jloolanwl b 1y wilag,y oo (VF) o))
a baye 03 glroly ddllas opl 40 008 do i Sl
@85 8 (o) 3)90 29655 5l 039 oSt 4
S AB > Sloj s )lel g, I silwnd jolate
St oyt etle B 5 (oS o33 5 (AR) (ygmm 5 5
=l W0ged oolatwl  Suan 5 ailale &g 93 4 (SVM)
sdy dilale wlido jd hay 93y <> aS b ol L]
sl Sti )

dlo 80 Sloj gy () Sy 5 olebo gl
Iy 0,8 by, diged S AVl lawgie (00 & bgiye
b T b 00 by (b & e 01 ploxl
25305, ARIMA (gla Jo ) o3lizs

QLQ..O?O ‘5)]3»; L)"L"" » LX) ul.u yJUa.n 4 d>gb l.s
e CuhS il 5 Lalolis 4 35 0 sanlie a1 pls]
hlisee Byl b culite Of cudS jl calis jolatedy O
3ol gl codeS oo ol clopls I (S s 4
o b 5o By | (YY) Caul oy lag oSl
9 IS Cusal Gl pulpw 3 0nd plxl slagtag
U St eb 4 O mlie > boan¥T ot
B ol 0 s 328 ol )3 9y o) 5 el Al
oYl olie i 6)lS St J yy p o
9 09 pasudie (y9S U addS Sl ol (aljBl ) el (S
L L-THIA' 5 ARIMA (laJse 1 osli b cgles

] E
H Ik
H { i
ssoo0s | azoa00 seien e
-  § E
I | -
£l g i E
A] L D-'_3"'_6 - Z.AK t 1:300,000
== —— i § g

aslllan 350 dilaie =) S5

Figure 1. Study area

1- Long Term Hydrologic Impact Analysis
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1- Total Dissolved Solid
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Table 1. Comparison the main land uses area in land use map of 1974 and 2017
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Figure 3. Comparison the percentage of the main land uses area in the years 1974 and 2017
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Abstract

Due to the important role of non-point source pollution in water resources management, in
this study time series modeling was applied to forecast water quality parameters and L-THIA
model (one type of non-point source pollution models) was applied to estimate water pollutants.
The purpose of this study was to compare results of L-THIA model and ARIMA models in
Namrood sub-basin located in the Hablehrood watershed. At first, land use changes were
studied from the years 1974 till 2017 that showed increase in agricultural lands and expansion
of cities and roads. Then, using L-THIA model for both land use categories, the amount of
pollutant and the volume of runoff were calculated that showed high growth. In the end, using
ARIMA models were estimated water quality parameters for 30 years. Among the different
ARIMA models, a model with a lowest error and akaike (AIC) criterion was selected as an
optimal model for TDS, total of cations and anions. Desirable models for TDS, total of cations
and anions were (0,1,1), (1,1,2) and (1,1,1), respectively. The end, diagrams of Trend Analysis
and Time Series were performed for three parameters that indicated high growth in amount of
pollutant. The results showed efficiency of time series modeling in water resources studies in
order to forecast water quality parameters.

Keywords: L-THIA model, Non-point source pollution, Runoff, Time series models, Water
quality parameters


http://dx.doi.org/10.29252/jwmr.10.19.171
https://dor.isc.ac/dor/20.1001.1.22516174.1398.10.19.18.1
https://jwmr.sanru.ac.ir/article-1-898-en.html
http://www.tcpdf.org

