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4- Global learning
5- Local learning

doddo

B 2 e sadlie [ (S lpie @ Ay, (b (03

O )b Y8 i b b eudits bL3)I 5 45 (g3elg 0
e oolasil 5 (olaa] ((SojglssT ((Sujsd sl B 5 ol
ol 20 slatel LB g (385 a55 5 it (1) leioe
b i glacl Copie 5 (syaaby Cop il
Slallas 5 O 989 Jlotnl (o «(Slgyien slaojl
a2y 09 jlaps Jl Glej g (Sl 0218 (wlide )3 (S5glsS]
oty ol (16) cosl 4 S )15 (ool e 5 lusige
Pt e 4S5 alaoje o glie Copte > By, Gl
09t Jlw slmole (3L 5 03Ll 3] (pols Jgad 5 ()L
o 9 e Cubpu ¢ )bl cul S it Al oo (SW)L

09,5 Hbokl g )Lutsly )b 50l wdine (5555 ozl Lo 4 =3 32 1
ol o alio 9 (55,9l oS> g bjel i

(Email: a kavian@sanru.ac.ir e odiw g %)
Sl ol s)‘)'é‘F)l AP 05; @P -4

by aaly oDl al3T ol ljble 5 wdine 09,5 wyte =D
DOI: 10.22067/jsw.v30i6.47522



1875 gjuus g pufoly Jo 3l eoliiwl L YU ailsog) ailjgy o0 polio Suaiioy

33bes ol pole & gy Slillan 3 (98T oS Cand Jlo
S S Blgw L g 48)55 )15 i 4295 3)90 0358
23 (2005) SIS sl 35290 (azmo pole )3 gy cnl 3,008
o33 3 |y PNN s FFNN  uae oS0 ybgy 50 (o) Mes
iaslin LU (e Jie b PMuc? 5 ool « Ism 01T 5 laie
polde s LL Jas oS sl by 05 gl 4o ol g0
(8) sl 392 0,083 (g 3,Skos 31 i 3,90 (slmorsyY]

St 95358 (5530 sl j1 {2004) olSen 5 Jlg
s (i sliiods (smds (slog (o Fennlin Ll
3sa5 03l RBNN s 45 oo, b o o gl daws
55 031 3000 acgamo s 5148 39 o) 5 (S o &) ol
o5 (5550l o3l Lot oo o & bgrye oyt
Col a il |y does o yipn (Jlote atidS odb i degooro
(20)

35 9y b Jed 5l goaxie sl yalyly o cud Sl
Oliee 3 08 5 SB adgl gl (s5ime ey ol aw dlod
9 53929 slaodk b5 p> b g 03y S5 ol gy g, (o0
bl s (oo poe Seiglorten oty lodde 48 (e
Olpass (gilwdand 4 2B &S cuwl Gollas  Jio (g3lail blod 4
Olpte (lolid S oyt 3 g ok o glaodly JBls b L >
sl b 2004 Lo 5 i 15l 5 ajsm oS
90 (23 slodh S8 L g5 s AR g FNN IS (6,850 Jas 40
Wy 5 9983052 (13) 3905 455 13 wgelid 5 S0l 1o MUS
2155 a5y, )3 0l g, o (23 mgie e (2007) 55
= Loy 5l CNN Juo 5l eslal b JWsy jeuiS” Jlasd
L (2012) o g ISLn cpimn (16) w3905 o3lisunl 43S
2 leyb asliag, (g yeg)dyd oK) diljgy (sboodly jl oalasl
03] 595 2 (23 ANN 5 LS-SVR g5 Juo oS & liwgain
(1) 3505 st 1) 4530 Wl

Lyl g o adlas (i Bl & 425 b ool
sriie 69y )3 00l gy Sy ol (2 (Sl oy B2
OSos sloos Jolio b (bl 50l 09> 5> aly YU 59, 4
St 839)9 S (5w culio & sS4 C8 )5 ool
5L wia)e Sl pplate i 33,5 (e Jde (e walsd
siie Syl (iloand » (weg BB 2l IS LL o
O 408 03lil (9) ol 13,08 1 08 (6399 (slaodhy L
2 yols dalllas )3 (6399 00y lgicds aLsiS o b sld 0
b S s

2- Particulate Matter up to 10 micrometers in size
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1- Lazy Learning
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Figure 1- Geographic location of Kasilian Basin and Valicbon station
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Figure 2- Daily discharge variation in Valicbon Station of Kasilian Basin during 2011 and 2012
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Table 1- Statistical parameter of daily discharge in Valicbon station of Kasilian Basin during 2011 and 2012

5 bol 5o el g 59 s Ju
Statistical Day Season Year
parameter 6 8 10 15 20 30 45 60 1 2 3 1 2

_‘H» 0.12 0.121 0121 0.121 0.054 0.054 0.054 0.054 0.054 0.054 0.054 0.054 0.033
Minimum 1

’5_‘"\} 032 034 034 034 049 049 049 049 0798 297 543 543 121
Maximum

oSike

Mean 022 025 026 023 024 018 015 0.14 0.16 0.37 048 054 041

‘UL’T’ 021 030 030 023 023 015 007 0.21 0.21 0.18 030 034 017
Median

Sz - -0.77 -08 007 052 089 154 181 2.81 243 428 364 782
Skewness 0.05

. -1.11 1044 -1.16 -051 -019 153 3.01 11.30 803 27.27 1835 96.85

Kurtosis 1.91
Sy 041 037 034 035 054 074 081 072 0.72 1.16 122 118 182

Variationcoeficient
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Table 2- Simulating of daily discharge using conLL.c model by input data set in Valicbon station (2011- 2012)
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62929 & 8299 Max Sobuor Soluon Estimated RMSE  MAE (%)
Input data Numberof . = g MinNeighborh Optimum value (M3S})
input data €19nborhoo ood Vector Neighborhood
Vector
96 5 5 4 5 0.26 0.139 1.93
6 daysago
598 7 7 4 7 0.27 0.149 2.22
8 days ago
J 39,10 9 9 5 9 0.26 0.139 1.93
10 days ago
J8 55,15 14 14 9 9 0.21 0.089 0.792
15 days ago
J5 39,20 19 19 15 16 0.21 0.089 0.792
20 days ago
s 55,30 29 29 20 23 0.14 0.017 0.028
30 days ago
8 55,45 44 44 40 40 0.13 0.005 0.002
45 days ago
J5 39,60 59 59 50 52 0.12 0.001 0.0001
60 days ago
Js Jab S 89 89 80 82 0.14 0020  0.040
1 season ago
J Jab 5 183 183 100 122 0.15 0.029 0.084
2 seasons ago
J Jab 4w 271 271 100 104 0.17 0.053 0.280
3 seasons ago
Js Je S 361 361 150 180 0.19 0069 0.474
1 year ado
Ji Jlo 5 725 725 450 471 0.14 0020  0.040
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Figure 3- Range of modeling and nearest neighborhood in conLL.c, LinLL.c and QuaLL.c functions respectively (left to
right)
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Table 3- Simulating of daily discharge using LinLL.c model by input data set in Valicbon station (2011- 2012)

. PSlas oy . . .
saald slaosls 3l S lumod i gl i 2 OB lake
£39,9 iy o lmod olwer Estimated RMSE MAE
3929 Number of Max MinNeighborh Opti S ok (%)
Input data Numpoer o Neighborhoo InTeIghborhnoo Jptimum value (M"S™)
input data d Vector Neighborhood
d Vector
Js3 55, 6 5 5 4 4 0.363 0.242 5/856
6 daysago
Js5 55, 8 7 7 4 4 0.298 0.177 3.133
8 days ago
Js 55,10 9 9 5 9 0.234 0.113 1.276
10 days ago
35, 15 14 14 10 12 0.201 0.080 0.640
15 days ago
Js 53,20 19 19 15 18 0.211 0.090 0.810
20 days ago
J3 59,30 29 29 25 28 0.190 0.069 0.476
30 days ago
5 35, 45 44 44 40 43 0.182 0.061 0.372
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Table 4- Simulating of daily discharge using quall.c model by input data set in Valicbon station (2011 2012)
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Introduction: River discharge as one of the most important hydrology factors has avital role in physical,
ecological, social and economic processes. So, accurate and reliable prediction and estimation of river discharge
have been widely considered by many researchers in different fields such as surface water management, design
of hydraulic structures, flood control and ecological studies in spetialand temporal scale. Therefore, in last
decades different techniques for short-term and long-term estimation of hourly, daily, monthly and annual
discharge have been developed for many years. However, short-term estimation models are less sophisticated
and more accurate.Various global and local algorithms have been widely used to estimate hydrologic variables.
The current study effort to use Lazy Learning approach to evaluate the adequacy of input data in order to follow
the variation of discharge and also simulate next-day discharge in Talar River in KasilianBasinwhere is located
in north of Iran with an area of 66.75 km® Lazy learning is a local linear modelling approach in which
generalization beyond the training data is delayed until a query is made to the system, as opposed to in eager
learning, where the system tries to generalize the training data before receiving queries

Materials and Methods: The current study was conducted in Kasilian Basin, where is located in north of
Iran with an area of 66.75 km?® The main river of this basin joins to Talar River near Valicbon village and then
exit from thewatershed. Hydrometric station located near Valicbon village is equipped with Parshall flume and
Limnogragh which can record river discharge of about 20 cubic meters per second.In this study, daily data of
discharge recorded in Valicbon station related to 2002 to 2012 was used to estimate the discharge of 19
September 2012. The mean annual discharge of considered river was also calculated by using available data
about 0.441 cubic meters per second. To estimate thedischarge of considered day, three methods of constant,
linear and quadratic functionscontrollers based on the local linearization provided by the lazy learning algorithm
were considered. Lazy learning is a memory-based linear technique for local modeling approach which is
reported as a high-efficient algorithm for simulating variables with low input data.The series of input data was
categorized into previous 6, 8, 10, 15 and 20 days, 1 and 2 months, 1, 2 and 3 seasons and also 1 and 2 years to
evaluate which series is appropriately enough to predict next-day discharge inthe river. Then, mean absolute
error and root-mean square error were calculated for all series and modelsin order to find the best estimator
model and the most appropriate series of input data.

Results: Results showed that constant and linear model had the minimum root-mean square error of 0.001
and 0.057 respectivelywith previous 60 days’ data series. While thequadratic model had its best estimation with
previous 2 season data series with the minimum root-mean square error of 0.059. The result indicated that the
more input data increase, the best quadratic model estimate until 60 days. But after 60 days, estimation error
gradually increased. Consequently, not more data but adequate areneeded for accurate estimation. Also, RMSE
in linear model had less fluctuation and therefore less sensitivity compared with other models. And quadratic
model had less fluctuation and sensitivity to neighborhoods. Also, according to results, the more variation in
each period increase, the better estimation is accrued by lazy learning algorithm. Hence, it was expected that
next-day discharge prediction in low-water period needs longer data series than high-water period.

Conclusion: Regarding to thousands of prepared training models, constant model with previous 60 days’
data and minimum error of 0.0001 was selected as the most accurate estimatefor next-day river discharge in
Talar River. Results showed that despite of some limitation and demerits, thelocal Lazy Learning algorithm has
significant efficiency in time series simulating. Although the accuracy of simulation increase with more input
data, but this algorithm can runby at least 5 training data. However we find lazy learning to be the best
performing approach on average goodness indicators (such as mean absolute error and Root-mean square error).
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On the other hand, the lazy learning predictor can be quickly developed and easily kept up-to-date by adding
new data to its database. Also, it does not face with overfitting problems which are common in global modeling
approaches.According to some noteworthy features of lazy learning noticed in this regards, this approach will
have good performance for time-series studies.

Keywords: Daily discharge, Kasilian Basin, Local lazy learning model, Nearest Neighborhood



