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dfnausauseniudl 2 Saindiung Suau 10 au Suil 12 fusneu agUlEsd

1.1 msdafudoyaiveadoudifnay nsdaifvidlusuiuuienaisuay
Inlddeya TaeTusunsu Excel Tnaifudoyauuuneiu uanifusedeu Tnsasulfidued 7
Ao ieseildde doyadoudl w.a 2535-2560 Tnedoyasnetu szifviuay 1
51813 Ysznaudae Vsmnanilvadh Usinaniludeu Ysinunisudesi dwmsuteyass
Ao sgiifeyasninisazivereniluidou doyaimnassusudunefounaysned
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Toyaluusiazifion wihiztufindeyadnsinisavive Tnsthdeyadildannsuvaussyu
Tunsasmevesi snduiinlilulwdienas

1.3 9nnsduntval wazannisiingideyadisler wuin dasedifinasionns
WasuudasSmailudoufnay Ysenoude Ysinuhlvadh Yinaniludeu Ui
nsUdoenin

1.4 mytufindoyaivendmihfiarsaume dndunisdel

1.4.1 Foyathisuiinlilfhlulflumsiaiimenuinainedeusas

setifonenulifuduimauagnsuvaUssmuuimsdanisihegsls

1.4.2 Foyaunduiinliliinasenisnisaesiivesdmunnviminivasy
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1.4.3 Ysununisuaesinluudaz Tunazluudazasaudmiinoeaniunis
MUTEUIINSINTUA
1.4.4 \wihddanliunsudesinladuiindeyanisuaesinluienans lay
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aslandeyauaznsdunmualnuinteyarnntuiinlilidianuduiusdenisudesinvestou

1.5 Waunlaulstiszuvaisaumnaunldlunisidvtayauilasldlusunsy MS

Y

(%
o

Excel uazlusunsy MS Word lunsdavihsenuasudeyatisieduimsuagniisaui
Agatos Mé’amﬂﬁ'juﬁﬁa;gaszé’uﬁﬁwai’umaLLW'i'm"mL%Ui%ﬁmaqz%”lﬁfﬂmuéuaﬂﬁzmuﬁ 2
Janinaung
1.6 Usziaudoiausuugiiiuiiy A§iseldasuainanudnfiuvendmiii

ansauwme 31U 10 AW WU

1.6.1 damsteyartuszuveaulatl / Viuled

1.6.2 Anuannsalunsiideyauasszuvansanensaiiiensiuseu
ih 1§ Sewaz 90

1.6.3 Yeyadildlunismensaiifudoyanisiinismensaiarantdiedne
Wi zausesag 90

1.6.4 ManensalanunsaiUSeuiisuaadale Seeaz 90

1.6.5 ssuuansaunatilunmsiaivieyaldegranzaniosas 100

1.6.6 Feyaiiiteginluldlusnuntsdadulanmsudesiildoenamanzanosas
100

1.6.3 syuuanunsaduiinteyaniunisszuvesuladlalagiiunig fiede

LASDIADUNUNDT

| o & v - Yo & ¢ a % Ao &
a'JUﬂ’ﬁf\]ﬂLﬂ‘UGU@lI“auq imf\]mLﬂUsLugUlV\laLLazLaﬂmi I@EJ?Ji']EJﬂWi?J@@;IJﬁVW@LﬂU 319N

A9 H15199 4.1

15197 4.1

Toyar5183u sena9l w.A.2535-2560

U - 1hou Y Vsnashlvedn  Unadesth  dhsmsavme Usunash
1-Jan 1990 0.38 0.42 152.80 105.60
2-Jan 1990 0.39 0.43 152.80 104.80
3-Jan 1990 1.20 0.12 152.80 103.60

- - - - - -
- - - - - -
® ® ® ® L ®

(o)
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A15197 4.1 (519)

U - hou y Ginahlnadh  dinadesh  Sesmisavvie Usunash
29-Dec 2016 0.80 1.67 148.1 81.42
30-Dec 2016 0.72 1.82 148.1 80.32
31-Dec 2016 0.55 1.85 148.1 79.02

1%
Ya o o o [y 1

1NM9199 4.1 e deyaunsgiusenined 2533-2560 91U 9,300 518113

5

1% '
] a

Usgnoume Usuadinsey Ysunanilvaidleu Usununisudesneaniainilow wag
gnsnsazwenildlunsfnyuarinse lnedauuslayasendu 2 diu dausn WWuye
n33eud (Training Set ) dwi 2 Wudwwlunisneaau (Test Set) uaglilunaninisdenld
nagauIguAIAIIARIALAR DY

2. nmsfnwlaaaniswensal

Va o =3 & a ] ¢ s awv o
Aisladnwilumanisnensalimingadlunisiamensalusinan 9In9u3den
= o ° 44' A & aa ° o awv =
NeIves 31w 8 13ee laglumaidenunduliaaniinisiiunldnuidsuasiinanis

NYINTUNTAIAIUAAIALARDULDY LARIAIAITIN 4.2

A1519% 4.2

lsiman1snenIsaluasa U3 98MiNg 174

Tumaniswennsal

Y9I
ANN SYM  RA  MSP RF

1. wennsaiilvadnenafuiguiits oo — . .
2. wernsafUsinailusrafuiusnmgi ooV .
3. wensaivimaniludouwsiinauysaiva oy - -
0. wennsaiUFunniludouusing VooV -
5. wensafUsinaniludeuguasng v — . .
6. wensniUsanautiluuiind — : — . v
7. wensaimImuRuusegssniet eafvdwhessad - - - v v
)

8. manensaiUinuiusunedies fimintn - - v -

T 5 03 2 2 2

Yovazvomailuld anaiide 8 Fed 62.50 37.50 25.00 25.00 25.00

W, n=8
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et 4.2 §AdeRnuemAfediuu 8 Fes fldluealunmamensaii wud fms
e laeansnensalnldinnmudaisu 31uiu 5 luea Ae wuuiaedasaieUssamiiey
Luudaosdnwesananesuurluduuudtassiuldiduliiwuudrassiulduuudu way
LUUTI88TIATIRINS0nN0Y

3. N1399NWUUTILAANITVIAFIUANMINZ AN TNEIN T

fidehlumamsneinsaifldannsinm 1nesei 4.2 dwau 5 lusa sduluea
mstaarumsngaumanensaiiludounsinsel Tnssenuuuliansvagey uansianin

fia2

;\Io‘_del
AT TR, Neuron network Modcl
IS S | MSp M Tee — | Trainina 3
= ==/ Training set Builder
Data = Random forest ‘
) PR et ki Evaluate
S~ L, [Classifier Builder -
: Predictions
= L
Validation set @ I
+

Final Evaluation

=] [ R
Final Test Set Classifier

N9 4.1 TLPanIsNAZBUANULANNZENNISNEINS AU MDY

= Y s - %
NNNA 4.2 Lean1svegeuinaumiizaun1sneInsaiinluldeu Usenausiy
lumanisne1nsal 5 luea uvegeuiudeyayanisiseus (Training  Set) lWSsuLigun
luanidrnnuaaiapiousiige wWedstluldlunisasiessuunensaiysunanluaey
waznaaauiutayatanaaey (Test set) sialy
4. Yumaunsinseudayalinalydlun1snaaess (Data Preprocessing)
4.1 dawsvudeyalaglivoyaladeniinarenisidsuuasseduin Usenausiy
£ [y I = a2 S ¥ 2 ! H v 2 H [J ¥ 1
Joya Ju-hou U Ysunahlvawdh Ysunaldesih dnsimsazive Usunan Wudeyayis

Y Y

U 2535 - 2560 Youann1se 4.1



15197 4.3

Toyarn51e3u senIel 2535-2560

89

U - 1hou y Ginahlnadh  dnadesh  Sesmisavivie Usunash
1-Jan 1990 0.38 0.42 152.80 105.60
2-Jan 1990 0.39 0.43 152.80 104.80
3-Jan 1990 1.20 0.12 152.80 103.60

29-Dec 2016 0.80 1.67 148.1 81.42
30-Dec 2016 0.72 1.82 148.1 80.32
31-Dec 2016 0.55 1.85 148.1 79.02

iy FIelathdeyaluuulssludiuvesannamely Tnglddtademainsienis

nouuaynas n1sidenueanivifianigiingiveiasziinisusugluuuvesteyauisuenns

2 e oA v = ) a o N Y
'U:W]LWE]aWGU‘N']@%a@m@yjamimUﬂqiﬂigﬂjaNa "i]']ﬂﬂ']ﬁT.JTUUEQLiUUE@'UWUUW%@HaWWi@@J

dusunistnludmseiasealiusenaunie 6 waanstag kag J519n1599%uA 9, 300 18NS

wag insuesdalawdy (Normalization) ielUdsuuuasdeyalieglugisiidivun dau

nsansvezvinavesoya esndeyaviiadeiuilssugviunniiuluidinadenisinsen

Joyaluualuinavesvilosioya Lansfenni 4.3

Filter

| Choose J‘Nnrmalize-SW 0-Ton

=3

Current relation

Selected attribute

Instances: 9125

Relation: data-weka filters.unsupenvised.atiribute Normalize-51.0... Aftributes: & Name: outflow

Sum of weights: 9125 Missing: 0 (0%)

Distinct: 3122

Type: Numeric
Unique: 1586 (17%)

Statistic

| Value

Minimum

L& J

None

Jl men [ Patem | e

StdDev

ha. || Name

0

1
0.02
0.037

10 day
2 lzj year
3 [ inflow

5] evap
6 [ storage

{Class: storage (Num)

““ Visualize Al

Remave

2 4.2 msuesdialadu (Normalization) LielUdsuudastays
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Hagngann1sn1suesialawdu (Normalization) Weldsuudasdeyaliegluyian
Aun dnilunisansvegyinwwesteya esndeyaydafeiulssegvinanniuluidug

1 a ¢ v U cay v v Yo a
W@ﬂ'ﬁ'ﬂlﬂﬁqzvmaga Naa‘WﬁV]l@ LLamsUE];JUalﬂmmSNVl 4.4

M15199 4.4

ugnteyan159e9u senat 2535-2560 MunIsuealaIe Tl

day year inflow outflow ewap storage
"1 Jan' 0 0.007618 0.004726 0.378947 105.6
2 Jan' 0 0.007618 0.004726 0.378947 105.6
'3 Jan' 0 0.02352 0.004826 0.378947 104.8
'29 Dec' 1 0.015706 0.018624 0.329474 81.426
'30 Dec' 1 0.014217 0.020378 0.329474 80.328
'31 Dec' 1 0.010771 0.020713 0.329474 79.024

1NA1519 4.4 wanenneteyatadeiiinasenisiudsuudaseAuinseningd 2535-
2560 NEuNsUesalaledu (Normalization) aa Uszneulumsuennstanday (ufl) year
@) inflow (Usunauinlvatn) outflow (Usinaulansiin) ewap (8nsin19agine) uag storage

(USH0u11) MNUaNeay

Va v

s ndugIdglavinnsianindiydu(Discretization)  WalUdguulastoyali

[

sewtlosiuazdndoyadutiddeyaioldiindunsinnquliiudeya annisnszarevesdoya

-3

1 1 1 | d‘ a 901 4 ‘ﬁl 1 a U 901 1 =) o
WU YRYNUNUVDYA Usunaninlvatidau 9raUsuun1sUasein 939UsuNuemsIns

AUY HATILATIENTBYA UAAIAININT 4.4


https://www.google.co.th/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjQ1J2w4dPWAhXEPo8KHVP5CCAQFgglMAA&url=https%3A%2F%2Fmsit5.wordpress.com%2F2013%2F09%2F06%2F%25E0%25B8%2599%25E0%25B8%25AD%25E0%25B8%25A3%25E0%25B9%258C%25E0%25B8%25A1%25E0%25B8%25B1%25E0%25B8%25A5%25E0%25B9%2584%25E0%25B8%25A5%25E0%25B9%2580%25E0%25B8%258B%25E0%25B8%258A%25E0%25B8%25B1%25E0%25B8%2599-normalization%2F&usg=AOvVaw1_78ut4lRtUdCnNUSdzfKP
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Filter
Choose | Discretize -5 10-M-1.0-R firstlast Apply |
Current relation Selected attribute
Relation: data-wekafilters.unsupenvised.atiribute Normalize-31.0.. Atributes: 6 Name: year Type: Nominal
Instances: 9125 Sum of weights: 9125 Missing: 0({0%) Distinct 10 Unigue: 0(0%)
Attributes Na. Label Count Weight
1 'Hnf0.1] 1095 1095.0 i
2 01021 730 730.0
( Al | [ MNone | et J| Pafem 30207 1095 10950
4 03041 730 7300 Y
ho. hName T
1| day . =
T T — (o0 ) JLELE
31 inflow
LI [ 1085 1085 1085 1005 1085
51 evap
- IIIIIIIII
0 ] 30 bl el

Al 4.3 nsaansindltudaya

° a = s W . . . P cs' % v oA Y
HaNNTIMIFaRIIndiedu (Discretization) Iiveludsuudasdeyalidaiilosiuuay
Jadoyaidudisdoyateldindunisinnguliiudeya annisnszatevesdeya linanis

Waguuwlaslayadanisan 4.5

15199 4.5

o

HaiATIzvoyauanilanail

day year inflow outflow ewap storage
'1Jan"  \(Ginf-0.1N\"  \'(-inf-0.1\" \'(-inf-0.1\"  "\'(0.3-0.4]\" 105.6
2 Jan"  \(Ginf-0.1N\"  \'-inf-0.1\" \'(-inf-0.1\"  "\'(0.3-0.4]\" 105.6
3 Jan'  \(Ginf-0.1\"  \'(-inf-0.1]\" \'(-inf-0.1]\" \'(0.3-0.4]\" 104.8

29 Dec'  \(0.9-inf\"  \(-inf-0.1]\" \'(-inf-0.1]\" \'(0.3-0.4\" 81.426
30 Dec'  \'(0.9-inf\"  \'(-inf-0.1]\" \'(-inf-0.1]\" \'(0.3-0.4\" 80.328
31 Dec’  \'(0.9-inf\"  \'(-inf-0.1]\" \'(-inf-0.1]\" \'(0.3-0.41\" 79.024

N5 4.5 Wunsiansindiedu (Discretization) Wurwiunsivdsuulastoya

A v v v & ' v
Wieliannisnszanevesdeyauazudatlndudisdeya
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5. INEBUAMUMNZANYD LA

va o

N1INAFRUMIANUMIzANYaLliaG HIdeideyaumaaeulaglylusunsy WEKA
ALUNITNAARUMNAIMINEAN2 T8 Fan1sVndeuLUUATaNaTeLaY WAy NMINAFBULUY
wstaya 10 @ u3e10-fold Cross Validation fsil

i 1 mameasunuuateyaiesas ummaasuIsumLAaInIAdeuAE
vowusarlunalnoutstoyaimuneeniduz ndu ludndiu 60:40 fwuslvideyangud 1
S1uruesay colunguieyadmiumsBoudvesssuunasioyanguil 2 S1uufesas 40

JungudeyadmsunsmaaeuvedssuuuansfianIng 4.4

60%

o Iearmng
training set A
. = -

prediction

data set

test set

29 4.4 MInaaeuluuYntayasevayludnsid 60:40

i 4.5 §Idelauvsdayarianua d1uau 9,3005¢idsuw eanllu 2 naw e
dndu Tnenguil 1 fosaz 60 Junquieyadmiunsseuivesssuuiiteyadiuiu 5,820

seilou nquil 2 Sewaz 40 Uunqudeyadmsunisnaaeuvesssuuiideyaduau 3,720

U
v

szidowIdelmideayausunanhlu@ounaasuiulunanisneinsaludazds v 5 luaa

LAAIRIAISIN 4.5 - 4.9
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>

| choose J|Mu|tilayerperl:ep‘trnn L03-MD2-MS500-%0-50-E20-Ha

Test options
-

Result list (right-click for options)
-

Tims taken to build model:

Ewvaluation on training

132846 - functions. SMCOreg

13:43:32 - functions LinearRegression

18 - functions. MultilayerPerceptron

Tims taken to test modsl on

Correlation coefficient
Mean absoclute error

Root mean sgquarsed srror
Relative absolute error
Root relative sguared srror
Total Number of Instances

Classifier output
Y
(®) Use training set itk e s =
- Rrtrib day=29% Dec 0.3360196505819208
(_) Supplied test set Set... Attrib day=30 Dec 0.3943296497303611
. Rttrib day=31 Dec 0.396993270T1773916
() Cross-valigation Folds 10 Attrib year —0.25884735892621483
= llE e eaian et piil % B0 Rttrib inflow 0.37518371835636405
7 Bttrib ocutflow 0.29557559236104315
l More options... J | Attrib evap 0.37770775641823556
| | Class
) Input
[ (Mum) storage l"] Node 0
Start Stop

3699.82 seconds

s=T

training data: 3.58

0.2113
Z3.5694
zZ8.1126

111.7423
113.0145
S1Z5

seconds

L

29 4.5 wansnaaeudeyalslassieuszaniiey

Classifier

r

[ Choose ]|LinearRegressiun-S 0-R 1.0E-8-num-decimaknlaces 4

Classifier output

Test options
f T"f
(#) Use training sst

() Suppliedtestset et

() Cross-validation Folds 10

() Percentage split % 0
‘ { Mare options... J |
\ |
l (Num) storage " J
Start Stop
Result list {right-click for options)
-

13:28:46 - functions.SMOreg

2 -functions.LinearReq

3.1037 * evap +
43,5741

Time taken to build model: 131.38 seconds
=== Evaluation on training set ==

Time taken to test model on training data: 0.12 seconds

== Summary ==

Correlation coefficient 0.g0838
Mean absoclute error 11,4483
Root mean squared error 14,6968
Relative absoclute error 54,2763 %
Root relative squared error 59.0822 %
Total Number of Instances 9125

a v ada ¢
AINA 4.6 Naﬂ']iVlﬂﬁ@UﬂJ@yja'ﬂﬁ'J LATIETUNIINND DY
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Classifier

[ Choose ”SMOreg-C 1.0-N 0-1"weka.classifiers functions.supportvector RegSMOImpraved -T 0.001 -V -P 1.0E-12-L 0.001 - 1" -K "weka classifiers functio

Test options

Classifier output

(®) Use training set
() Suppliedtestset  Set.

() Crossvalidation Folds 10

() Percentage split % 0

[ More options... J

{Num) storage

Start Stop

Result list (right-click for options)

13:43:32 - functions LinearReqress

Wumber of kernel evaluations: 785343345 (27.12% cached)

Time taken to build model: 479.13 seconds

=== Evaluation on training set ===

Time taken to test model on training data: 0.16 seconds

=== Jummary ===

Correlation coefficient 0.3021
Mean abaolute error 11.1451
Root mean squared error 14,959¢
Relative absolute error 52.5386 %
Root relative squared error 60,139 %
Total Number of Instances 9123

o v aa o ¢ s a
AN 4.7 Naﬂ']iV]ﬂa@'Um@Ha')ﬁ"ﬁWW@immﬂLC‘]EI?LL&IGUGU‘U&

Classihier

r | Chooss | MSP - 4.0
Testoptons

() Use traning se1
1) Buppled test sl Sel
() Croszasldaten Folds 0
i) FRrCRTage Spil

| Mar opions._
= ]
Stant Slop
Result list right click for options) :
[18:20.22 - bwes usp |

Clagslier output

L TR
FEETAgE =
B.073T & inflew
# 0.0586 * sueflew
+ 00027 = evap
+ 64,1912

M nemi 3
FLoTage =
11.5043 » imflew
# 0.05886 * suedleow
& D.0L57 * evap
+ 59,0365

Buzber of Rules : 82

Tims calen o build ssdsl: 0.8 seccads

mms Croas-validacion s
=== SURRALY se=

Correlation coelficient 0. B350
Meas abaclute BSIoC 10-o5m
Rasr BEan SqUAREd EEEAE 19,2518
Felative abacluce error 20,071 W
Root relative squared error 55,2004 A
Total Humiber of Imstances 9125

2 4.8 wan1sneaeutoyaisauldiouluia
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Choose |RandomForest -P 1001100 -nurm-stots 1-K0-M1.0-V0001-51

Test options Classifier output
N F
Ui.llill'liﬂi’“ Vuliiow
© evap
) Supplied test set ot storage
\ Test mode: evaluate on training data
\J Cross-validation Folos
(U Percentage spiit wew Classifier model (full training set) we=
l More options.. | RandonForest
—. Bagging with 100 icerations and base learner
(Num) storage L]
| | weka.classifiers.crees.RandomlIree -K 0 -M 1.0 -V 0.001 -S | -do-not-check-capabilities
Stan | 10
e : Time taken vo build model: ¢.7 seconds

| 15:10:43 - trees M5P

15:13:23 - trees RandomF

Result list (right-chck for options)

132846 - functions SMOreg
134332 - tunctions LinearRegression
13.48.18 - functions MultiayerPerceptron

orest

Correlation coefficient 0.9773
Mean absolute error 11.233%
Root mean squared error 15.8723
Relative absolute error 20.071 &
Root relative squared error 22,4009 %
;to:al Nuxber of Instances 8125

wew Evaluation of Training set wee
Time Taken TO Test model on training data: 0.4 seconds

e SEEATY wew

2 4.9 nansnagdeutoya sauliLuudy

MnMsnegeuliea 5 lunalSeudusazlunalagisyadeyadesarludndu60:40

Inggidelahmnnueraanfounsazlinaanuanliuanifianing 4.5 -4.9 lagiden Anade

ﬂmmmﬁaué’uyiai (Mean Absolute Error : MAE) LAZAIINTNEDIUBIAIIUARIALAR DU (Root

Mean Square Error : RMSE) HaaWs Landsann 4.4

msidSeuifiguARALANNARALAAEWIA Training set-test set (60:40)
30 28.11
, /\
B //@\
& 0
g / \
G 14.69 .95 15.03
é 1 13'21// \ 3 —4—MNean Absolute Error
2
£ .// \ 8 —-Root Mean Absolute Error
G
c 10 \ 4
G 11.14 11.47
B 10.05 11.44
5
0
M5P  Linear Regression ~ ANN SVM Random Forest

29 4.10 wansilSeuiisuanuaaiainiou 5 s lngdsyadeyasesar 60:40
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15197 4.6

MSUTIUTIEUAIIUIN I TV LAAUULYAYDYATo8aY 60:40

NSUTIUWBUANUALZEUYDITZUY | M5P RA ANN SUN RF
Correlation coefficient 0.78 0.78 0.61 0.77 0.78
Mean absolute error 10.05 11.44 23.56 11.14 11.47
Root mean squared error 13.25 14.69 28.11 14.95 15.03
Relative absolute error 57.00% | 57.09% | 116.43% | 57.28% | 56.78%
Root relative squared error 62.07% | 62.07% | 118.31% | 63.58% | 62.21%
Total Number of Instances 5,820 5,820 5,820 5,820 5,820

W18, N=5,820

NATNT 4.6 MIUSeuTiguaNumzalimakuuyntayasesaylugnsdIu 60:40
wunAduysalveseuAaIneiauLuuTaewrulliulRd AR nweReutioeiign e
a ' a a v o Xaa o 1 v saa 1
fsanwmazldwalainaiamisuantaglumuin faiiswuuinassduldduluifdaeing
AA1ARERUWINAY 10.04 FBAulliuuugu TAnuaaIamEeuwiniy 11.9569 F59A1e%NI3
ANBUIAIANUARIALARBULVINAY 12.0042 ITFNNDIALIALADSLUTTUALAIAINUAAIALAZ DU
WU 12.2608 wagIslasauieusyanniien A1anuaanmasuvinny 24.5166 Aua1nu

89 2 MsvadeuluUkUloya 10 d1u %3al0-fold Cross Validationiumsuisdaya
Ju 10 daui 9 Auwasimsvegeulneldeudeyayanadeusunwsdiud 1 2 -9 1Juyn

| a I3 a [ a a v Y}
nadeuwazdIun 10 1Wuyen1siieuinisvaaeuasisulasiUisuyadayaluaunsensyn
nagoududeyadiui 10 uazdwd 1-9 WJuganmsSeuiifieianuwiugivesnsnensald

v i el' o a
lﬂm’l‘lﬂ’mﬁmaﬂ WAANANNINY 4.11

Fold Fold Fold Fold Fold Fold Fold Foid Fold Sexl
2 3 < 5 s £ 8 o 10
Fold % Fold Fcold Fold Fold Fold Fold Fold Fold Ser2
1 3 4 s S e a8 < 10
Fold Fold ¢t Fold Fold Fold Fold Fold Fold Fold Set3
1 2 v 4 5 & 7 8 <
Fold Fold Foia Fold Fold Fold Fold Fold  Fold Set4d
1 2 3 5 & 7 8 < 10
Fold Fold Fold Fold Fold Fold Folid Fold  Fold Set S
1 3 8 < 10
Fold gFold gFold gFold gFold §Toid [ Fold (Fold crold A
1 2 3 - a8 < 10
Fold Fold Fold Fold Fold Fold % Fold Fold Fold Set 7
3 2 3 = S -3 vy 8 < 10
Fold Fold Fold Fold Fold Fold Fold § Fold Fold SetS
I 2 3 - 5 s ?
Fold Fold Fold Fcoid Fold Fold Fold Fo!d e Fold
1 2 3 4 Ser®
Fold  Fold Fold Fold Fold Fold Fold Fold Fold
1 2 3 4 5 & 7 8 = Set10

2 4.11 Miustayatiten1snaaeulluy 10-fold Cross Validation



971

AFINANULNEELTRILAALAEI S NSNAdBUWUU 10-fold Cross Validation nisyneaaau

=

WeUsudiuanumnzanluanided fidulidendradanldlunmaviouiisuanaadeves

ndeaesreIruAaIAAZou (Mean Square Error, MSE) #3delmideyausunamilueu

naaauiulLaNITNEINTALAaLAS 119 5 lunalneltluswnsy WEKA Seuiguananing

ﬂameﬂﬁaumaﬂIuLmaLLUU 10-fold Cross Validation LLaméﬁ’amwﬁ 4.11-4.15

Classifier

L Choose JlSMOreg - 1.0 -M 0 -l "weka.classifiers.functions. supportWector RegShMOolmproved -T 0.001 -w -FP 1 .0E

Test options

Classifier output

() Use training set

) Suppliedtest set Set

(=) Cross-validation Folds 10

() Percentage split %% 66

L More options J
l (MNum) storage i'
|_ Start J Stop

Result list (right-click for options)

162022 -trees MSP

16:28:17 - functions.LinearRegression
16:28:54 - functions.LinearRegression
16:30:30 - functions_.LinearRegression
16:20:47 - functions.LinearRegression
16:22:03 - trees . MSF

16:34:38 - functions_MultilayerPerceptron
1623721 - functions.SMOreg

ea7 47T .07TS &7.9219
aas 93 .585 F79.305
299 6es.812 20.271
200 40.978 286.958
201 S9.721 TE.49

902 96.14 T4.E837T
203 az2.9 T4.854
204 TR.T2 TFO.TFT3T
205 53.3 T4.187T
2086 T3.31 TO.TS1
207 51.8 TFO.T32
Q038 108.58 a83.706
209 27.547 e7.92

210 &6 .97 &87.92&87
211 4.8 20.358
212 36.397 67.444

Cross—validation ===
Summary

Correlation coefficient
Mean absclute errox

Root mean sguared error
Relatiwve absclute error
Root relative sguared error
Total Number of Instances

Z0.544
—-l14.23
11.45%9
45 .98
16.762
—21.303
—18.0486
—8.983
Z20.887
—2.559

0.1569
21.68527
Z6.1264

102.6433
105.0212
29125

w

N9 4.12 Nan1snedaulsiasaieUssaniiew

Classifier

l Choose JlSMOreg - 1.0-M 0O-1"weka classifiers functions supportvector RegSmMOlmproved -T 0.001 -% -FP 1 .0E-12

Test options

Classifier output

() Use training set

Result list {right-click for options)

16:20:22 - trees.M5SP

16:28:17 - functions LinearRegression
16:28:54 - functions.LinearRegression
16:20:20 - functions.LinearRegression
16:20:47 - functions LinearRegression
16:23:032 - trees M5F

16:34:38 - functions.MultilayverPerceptron
16:27:21 - functions. SMOreg

) Supplied test set Set

(®) Cross-validation Folds 10

() Percentage split 4 66

l More options_. J
[ (Mum) storage iI' J
L Start | Stop

wouo Tx .z o
[=3=1r) 47.075 Sl.343 14.268
298 93.585 TT.882 —15.903
299 as.812 7E2.5681 29.749
[00 40.978 21.65 40.672
301 59.721 FE.924 17.203
302 96.14 73.413 —22.727
803 92.9 73.179 -19.721
S04 T9.T2 &67.597 —12.123
905 53.3 T72.558 19.25&
08 73.31 &7 .643 —5.6887
907 51.8 &7 .643 15.543
908 10&8.58 20.87 —27.91
909 27.547 &1.139 33.592
S10 aa8.97 S8l1.272 —5.898
11 4.8 FT.E08 43.208
1z 38.397 59.689%9 23.302
=== Cross—validation ——
=== Summary =——=
Correlation coefficient 0.2875
Mean absclute error 20.0016

Root mean sguared error
Relatiwe absclute error
Root relatiwe sguared error
Total Humber of Instances

23.8251
294 .8162
95.7705

w W

o aaa ¢
AINA 4.13 Nan1TNAEBUITIATIZRNITONNDY
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Classifier

-

L Choose JlSMOrEg - 1.0-M 0 -1"weka.classifiers.functions. supportyector RegSMOlmproved -T 0.001 % -FP 1.0E

Test options Classifier output
r r

() Use training set i = e ==
. ga7 47 .075 &7.919 Z0.544
() Supplied test set Set.. EETE 93.585 79.305 —1a.28
. B 299 68.812 E20.27T1 11.459
(™) Cross-validation Folds 10 a00 40. @78 =5.058 15,92
() Percentage split % BB Zg; Zz-:il ;:-;:T ;i';gg
L More options... J a03 az.9 T4.854 —128.048
904 T9.72 FO.T3T —-8.983
205 53.3 T4.187 20.887
l (Mum) storage r ] s0& T3.31 TO.751 -2.55%8
207 51.8 TO0.732 15.932
l Start J Stop 208 105.58 23.708 —24.874
|09 27.547 a7.92 40.373
Result list (right-click for options) 910 66.97 67.967 0.997
Ir | 911 34.8 20.358 45.758
16:20:22 - trees MSP 912 36.397 67 .444 31.047
16:28:17 - functions.LinearRegression
1628 54 - functions LinearRegression Cross—validation ===
Smrme _—
1G6:20:20 - functions. LinearRegression Y
16:20:47 - functions LinearRegression forrelaticon coefficient O.1s69
16:33:03 - trees. MSP Mean absclute error 21.68527
162428 - functions MultilayerPerceptron EooT mean sSquared error 26.1264
16:37:21 - functions. SMOreg Relatiwve absclute error 102.6433 %
Root relative sguared error 105.0212 %
Total Number of Instances 2125
o ad o 3 s ¢
AINA 4.14 HaN1TNAADUITYWWDIALIALN D ILLUUYYUH
Classifier
-
| choose Jlmsp-m 4.0
Test options Classifier output
r r
() Use training set e
B storage =
() Supplied test set Set... 0.0737 * inflow
) + 0.0586 * outfilow
(®) Cross-validation Folds 10 + 0.0127 * evap
_) Percentage split % BB + €4.1912
L More options._. J IM num: 22
storage =
11.5143 * inflow
l (Mum) storage r] + 0.0586 * outflow
+ 0.0157 * ewvap
1 + 59.03&5
[ Start | Stop
Result list (right-click for options) Number of Rules : 392
-
16:20:22 - trees.M5P Time taken to build model: 0.2 seconds
=== (Cross-—wvalidatiocn ===
=== SUuUmmary ===
Correlation coefficient 0.8338
Mean absolute error 10.5868
Root mean sguared serror 13.7348
Relative absoclute error 50.1858 %
Root relatiwve sguared error 55.2104 %
Total Number of Instances 9125
Status

NN 4.15 an1snaasuISaulidulv i
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Classifier
p-

l Choose J|Ram:lumFurest -P100-1100-num-slots 1 -K 0 -mM1.0-%0.001-51

Test options

Classifier output

() Use training set

(_) Supplied test set Set..

(®) Cross-validation Folds 10

(_) Percentage split % BB

l More options._..

l (Mum}) storage

3

Start

Result list (right-click for options)
-

Stop

21:52:00 - trees RandomForest

oy
year
inflow
cutflow
evap
storage

Test mode: 1l0-fold cross-—-wvalidation

=== Classifier model (full training set)
RandomForest
Bagging with 100 iterations and base learner

weka.classifiers.trees.RandomTree -K 0 -M 1.0 —-W 0.001 -5 1 -

Time taken to build model: 5.32 seconds

=== Cross—-wvalidation ===

=== Summary ===

Correlation coefficisnt 0.7987
Mean abksclute rror 11.4944
Root mean sguared error 15.0305
Relative absclute error 54.4885 %
Root relative sguared error 60.4185 %
Total Humber of Instances 1Z5

29 4.16 nan1svaaauIsauliiwuudy

IINNTNAEBULUSBUBUAY 5 Tumalaeldlis 10-fold Cross Validation wUSeumue

avlua Ine3delamimanuaainniousaslunaainuailauanadaning 4.5 -4.9 lneideon

ALRRgAaAAGaUALYSal (Mean Absolute Error : MAE) kagAnS1NTIaedvedniuaAaInafey

(Root Mean Square Error : RMSE) a@jUsamauTeuiisunsnaaaus 5 Lna Lansnenmn

4.16

msuBuudauanadeanuaniaiadausa 10 folds closs - validation
30
26.12
28851 - 23.9
25
H m
| 20 2165
F 20,0016 199 15.03
& 13.7348 : :
cl 15 =4—Mean Absolute Error
@
c ¥
3 / \ —#-Root Mean Absolute Error
o
c 10
1147
& 10.5868
5
0
M5P  Linear Regression ~ ANN SVM Random Forest

N9 4.17 Han1sulSeuiisunnunatneasy 5 luna 1aeds 10-fold Cross Validation
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A519n 4.7

MUSIULTEUAIINANZaNYETE UULUY10-fold Cross Validation

=) )
NS UMNBUANULAUNZ AL

VDITTUY M5P LRA ANN SVM RF
Correlation coefficient 0.8338  0.2875 0.1569 0.2886 0.7943
Mean absolute error 10.5868 20.0016 21.6527  19.901 11.6718
Root mean squared error 13.7348 23.8251 26.1264 23.9656  15.185
Relative absolute error 50.19% 94.82% 102.64% 94.3d%  55.03%
Root relative squared error  55.21% 95.77% 105.02% 96.34%  61.04%

Total Number of Instances 9,300 9,300 9,300 9,300 9,300

91784979, N=9300

INANSNA 4.7 A5IAsIzUSsuisuaumunsaulumawuy 10-fold  Cross

'
faal 1 =y

Validation wuinAduysalvesnnuaaisaiouuuiaesuliidulnifidainnuaainniou

a

Poanan WaNansuwiazluealA1naInnaauantes lUMUINANNEIRU FIRISLUUTIaD

9

suliiulwifdawindu 10.5868 3Bauliinuudu fAwindu 11.6718 FBdwwasanamasuuy
JuatlAvnAu 19.901 IFATEFNTaRRREIAMNAY 20.0016 kay A5lAsIUIeUsTa e 1
AWNINU 21.6527

5. agUNan1sUTEUHIBULUUIIERINITNEINTAINTNAGRUAMMLINZEN LIRS

| [

NNSNeFRUANUMINzaNTadlunalaunsidngudayatunisnensalyaAe iy

9 Y

9743 9,300 T18A15 T4 2 AT Aa MINAABULUUYATELATBYAZ60:40 Lagn1sNAGBULUY 10-

fold Cross Validation wu11 919 2 35n1swennsailaenuusiansdsduliidulnia damiu

va v

« 5 o =% A  aa ° Y vy a ¢ o A ay v
ﬂaqﬂLﬂa@u%@ﬂﬂrﬁwmﬂiilmqq@ N’J"i]EJ?]QLa@ﬂ’JﬁLLUUQ’]a@QG]U‘IQJLEJEJVL‘V\JTW I@IEJU’]N@UVLGUVIVLWQ']ﬂ

U

I3 ° Y vy o PN
ﬂ'ﬁNaﬂ’liW@ﬁ@ULLﬁ@QLUULLUU"\]’]ﬁENWUI@J LAMIRININN 4.19
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Treg View
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== lpdel information =

Filename:  M3Pmodel.model
Schere: weka.classifiers, trees MSP ¥ 4.0
Relation:  data-weka.filters.unaupervized.attribute.Normalize-31.0-10.0-weka. filtera. unaupervised. attribute, Discretize-B10-M-1.0-REl
Attributes: 4
inflow
outflow
evap
storage

== (la3ailier model ==

M5 pruned model tree:
(using smoothed linear models)

evap <= 17L.75 ¢

evap <= 147.95 ¢

evap ¢= 142,21

evap ¢= 134,02

evap <= 126.7

evap <= 120.5 :

outflow <= §.564

outflow ¢= 178 ¢

inflow <= 1043 & IML (52/96.8525)
inflow > L.043:

inflow €= 5.548 ¢

| oucflow ¢= 0,67 ¢ M2 (35/66.692%)
| oucflow > 0.67:
|| oucflow <= 1,499 :
[ | | outflow <= 1.207 @ IM3 (40/50.252%)
[0 | outflow » 1207 @ DM (31/47.632%)
[

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\ ouctlow > 1,499 @ THD (29/61.867%)
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Classifier output

f

MS pruned model tree:
{using smoothed linear models)

evap <= 171.75 :

evap <= 147.95 :

evap <= 142.2 :

evap <= 134.9 :

evap <= 128.7 :

evap <= 120.5 :

cutflow <= 8.564 :

oputflow <= 1.78 :

inflow <= 1.043 : IM1 (52/9%&.852%)

inflow > 1.043 :

inflow <= 5.3548 :

| putflow <= 0.67 : LM2 (35/66.6892%)

| putflow > 0.67 :

| | putflow <= 1.499 :

| | | outflow <= 1.207 : IM3 (40/30.252%)
| | | outflow > 1.207 : IM4 (31/47.632%)
| | putflow > 1.499 : IMS (29/61.867%)
inflow > 5.548 :

| inflow <= 6.227 : 1M& (21/35.349%)

| | inflow > 6.227 : LM7 (13/46.443%)
cutflow > 1.78 :

| inflow <= 1.108 : IME (84/75.664%)

| inflow > 1.108 :

| | inflow <= 6.155 @ IM9 ([222/47.279%)

|

|

| inflow > £.155 :

| | inflow <= 6.319 : LM10 (14/48.955%)
| | | inflow > 6.31% : IM11 (52/58.113%)
cutflow > 8.564 :
| outflow <= 1%9.711 : IM12 (119/63.327%)
| outflow > 19.711 : IM13 (38/40.315%)
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Classifier output

evap > 134.
cutflow <= 2.008 :

| outflow <=

outflow

evap > 120.5 :

putflow <=

1.81%9

outflow <= 1.199 : IM14 (97/50.844%)
oputflow > 1.199 :

infl
infl

|
|
| | inflow <= 1.243 :
|
|
|

oW <= 0.6843 : LM13 (22/24.412%)
oW > 0.643 : IM16 (B6/86.705%)

I inflow > 1.243 : IM17 (180/76.649%)

cutflow >

1.81%8

| inflow <= 1.389% : IM13& (85/34.206%)
| inflow > 1.389 : IM19 (295/45.171%)

128.7 =

putflow <=
cutflow >

outflow <= 2.167 :

0.845
0.845

cutflow > 2.167 :

inflow <= 4.284
inflow > 4.284

infl
I
I
I
I
infl

: LM20 (135/46.509%)
: IM21 (377/53.365%)

: IM22 (140/59.066%)

outflow <= 15.085 :
inflow <= 5.143 : IM23 (44/53.503%)
inflow > 8.143 :

oW <= 13.984 :

outflow <= 10.132 :

| outflow <= 2.285 : IM24 (9/56.46%)

| cutflow > &.85 : ILM25 (10/51.797%)
oputflow > 10.132 : IM2& (20/54.593%)
oW > 13.984 : IM27 (14/58.357%)

| ocutflow > 15.085 : IM28 (26/57.724%)

0.174 =

inflow <= 0.85 :
inflow > 0.85 :
| ocutflow > 0.174 : LM31 (423/54.283%)

> 2.008 :

IM32

1M29 (99/62.186%)
IM30 (38/68.751%)

{190/19.79%)
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| CUTITLOW > LLUU0E O LMSS (L3I0 19, 795 ]

evap > 142.2 @

cutflow <= 1.628 :

| cutflow <= 0.502 =

| | inflow <= 0.245 @ IM33 (35/49.263%)
| | inflow > 0.245 @ ILM34 (1246/48.154%)
| cutflow > 0.502 : IM35 (345/53.02%)
cutflow > 1.628 : IM36 (269/46.638%)

147.95 =

evap <= 154.3 =

evap <= 150.45 :

cutflow <= 0.311 : IM37 {l1&65/54.652%)
cutflow > 0.311 :

inflow <= 1.229 :

| cutflow <= 1.11%9 :

| | cutflow <= 0.343 : ILM35 (58/19.339%)

| | cutflow > 0.343 :

| | | inflow <= 0.483 : LM39 (64,/353.947%)
| | | inflow > 0.483 : LM40 (l66/22.921%)
| cutflow > 1.11% :

| | inflow <= 0.6 :

| | | cutflow <= 1.233 : ILM41 ({11/34.85%)
| | | cutflow > 1.233 : ILM42 (30/30.74%)
| | inflow > 0.6 :

| | | outflow <= 1.632 : IM43 {(46/20.07T8%)
| | | cutflow > 1.632 : ILM44 (35/28.66%)
inflow > 1.229 :

cutflow <= 1.49 :

cutflow <= 1.114 :

| cutflow <= 0.562 : IM45 (5/2.08%)

| cutflow > 0.562 : IM46 (17/4.756%)
cutflow > 1.114 =

| cutflow «= 1.188 : ITM47 {13/70%)

| cutflow > 1.188 : IM48 (23/514.194%)
cutflow > 1.49 =

| cutflow <= 1.638 :@: ITM49 [39/6.166%)
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;J&mﬁﬁerouumﬂ
I | I | | putflow <= 1.638 : ILM49 (33/6.166%)
I | I | | putflow > 1.638 :
I | I | | | outflow <= 2.391 :
I | I | I | | inflow <= 1.589 : IM50 (14/13.251%
| | | | | | | inflow > 1.589 @ IM51 (25/14.1&E3
I | I | | | cutflow > 2.391 : LM52 (&4/8.197%)
| evap > 150.45 :
| | inflow <= 0.207 :
I | | inflow <= 0.004 : ILM53 (54/45.321%)
I | | inflow > 0.004 :
I | I | cutflow <= 0.161 : LM54 (38/60.183%)
| | | | gutflow > 0.161 : LMS55 (B5/40.651%)
| | inflow > 0.207 :
| | | inflow <= 0.74 :
I | I | cutflow <= 1.297 : LM5&6 (324/44.073%)
I | I | cutflow > 1.297 : LM57 (84/41.381%)
I | | inflow > 0.74 : LM58 (190/26.5459%)
evap > 154.3 :

evap <= l6l.& :
inflow <= 0.269 :

cutflow <= 0.209 :
cutflow > 0.209 :

| | cutflow <= 1.085
| | cutflow > 1.085
inflow > 0.2689 :

evap > lel.& :

inflow <= 0.273

oputflow <= 0.988 :
cutflow <= 0.464

|

|

| | inflow >

| I |

| I | cutflow >
| cutflow > 0.464
|

[

| cutflow >

IMS59 (46/49.44%)

IM&EZ ({579/56.793%)

| inflow <= 0.053
0.053
cutflow <= 0.183 :

| putflow <= 0.579 :
0.579 :

IME0 (54/65.322%)
IME1 (71/47.446%)

: LMGE3 (29/41.988%)

IME4 (51/51.407%)

0.183 : IMAS (32/36.572%)

IM&6 (17/51.342%)

IM&7 (43/29.058%)
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| inflow > 0.053 :
| | oputflow <= 0.183 : IMed (51/51.407%
| | putflow > 0.183 : IMeS5 (32/36.572%
cutflow > 0.464 :

| putflow <= 0.579 @ IMae (17/51.342%)
| putflow > 0.57% : ILM&7T (43/29.058%)
outflow > 0.988 :

| cutflow <= 0.997 : LM&E (28/13.22%)

I cutflow > 0.997 : ILM&E9 (26/44.862%)
inflow > 0.273 :

inflow <= 0.956 :

| inflow <= 0.585 :

| | putflow <= 1.383 : IM70 (160/39.469%)
I | putflow > 1.383 : IM71 (42/53.83%)

| inflow > 0.585 : IM72 (123/50.757%)
inflow > 0.95&6 : LM73 (B3/31.792%)

inflow <= 0.464 =
evap <= 208.1 :
| outflow <= 0.343 :

| | cutflow <= 0.121 =

| I | putflow <= 0.016 : IM74 (29/49.638%)
| | | outflow > 0.0186 : ILM75 (100s47.009%)
| | cutflow > 0.121 : ILM76 (354/64.159%)

| cutflow > 0.343 :

| | inflow <= 0.019 :

| I | inflow <= 0.001 : LM77 ({57/61.417%)

| | | inflow > 0.001 : IM78 (21/50.439%)

| | inflow > 0.019 : IM79 (297/61.244%)
evap > 208.1 :

inflow <= 0.001 =

I cutflow <= 0.412 : ILMBED (24/T7T1.286%)

| cutflow > 0.412 @ IME1 (92/55.3982%)
inflow > 0.001 =

| inflow <= 0.141 :

| | inflow <= 0.108 : ILMEZ2 (111/62.374%)
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| | | | inflow > 0.108 @ LME3 (30/60.953%)
| | | inflow > 0.141 : IME4L4 (205/66.443%)
inflow > O0.464 =
cutflow <= 0.517 =
evap <= 208.1 =

| evap <= 190.25 :

| | inflow <= 0.794 : IMB5 (128/64.528%)
| | inflow > 0.794
|
I
I

| | putflow <= 0.0681 : LME& (2B8/53.763%)
| | putflow > 0.0681 z LMET ([92/75.735%)
evap > 190.25 : LM2E (90/46.474%)
evap > 208.1 =
I inflow <= 0.859 : LMBES (62/37.651%)
I inflow > 0.859 : ILM90 (40/33.988%)
cutflow > 0.517 :
| evap <= 208.1 : ILM91 (329/39.747%)
| evap > 208.1 @ ILM92 (211/47.30&8%)

IM num: 1
storage =
12.8881 * inflow

+ 0.10%8%9 * putflow
+ 0.0322 * evap

+ 4959.5959

IM num: 2
storage =
-0.7432 * inflow
+ 1.5001 * gutflow
+ 0.0322 * evap
+ 86.4743

IM num: 3
storage =
-0.7857 * inflow
+ 3.68083 * outflow
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IM num: 1 IM num: & 1M num: 11 IM num: 16

storage = storage = storage = storage =
12.8881 * inflow -22.031 * inflow 0.2986 * inflow -1.307 * inflow
+ 0.1099 * putflow - 7.491 * putflow + 0.0849 * putflow - 28.0053 * putflow
+ 0.0322 * evap + 0.0322 * evap + 0.0322 * evap + 0.0307 * evap
+ 49,8959 + 191.1624 + §9.5558 + 117.5632

IM num: 2 IM num: 7 IM num: 12 IM num: 17

storage = storage = storage = storage =
-0.7432 * inflow -0.935 * inflow 0.0096 * inflow 0.167 * inflow
+ 1.5001 * putflow - 2.8047 * putflow + 0.1719 * putflow - 0.1706 * outflow
+ 0.0322 * evap + 0.0322 * evap + 0.0322 * evap + 0.0307 * evap
+ 66.4743 + 68.3777 + 75.5963 + 86.848

IM num: 3 IM num: & 1M num: 13 IM num: 18

storage = storage = atorage = storage =
-0.7857 * inflow 0.0096 * inflow 0.0096 * inflow -3.2908 * inflow
+ 3.6093 * oputflow - 3.2729 * putflow + 0.434 * putflow - 0.8745 * outflow
+ 0.0322 * evap + 0.0322 * evap + 0.0322 * evap + 0.0307 * evap
+ £8.9335 + T6.6803 + 81.4098 + 89.3135

IM num: 4 IM num: 9 IM num: 14 IM num: 19

storage = storage = storage = storage =
-0.7857 * inflow -0.0172 * inflow 0.1466 * inflow -0.4278 * inflow
+ 4.1757 * putflow + 0.0849 * putflow - 0.5396 * putflow + 0.0354 * outflow
+ 0.0322 * evap + 0.0322 * evap + 0.0307 * evap + 0.0307 * evap
+ 72.8794 + 73.0815 + B6.9026 + 93.9897

IM num: 5 IM num: 10 1M num: 15 IM num: 20

storage = storage = storage = storage =
-1.0397 * inflow 0.78 * inflow ~3.9816 * inflow 2.3381 * inflow
+ 0.7143 * putflow + 0.0849 * putflow + 16.0466 * outflow + 0.683% * putflow
+ 0.0322 * evap + 0.0322 * evap + 0.0307 * evap - 0.0307 * evap
+ 70.1896 + 53.6928 + §3.3919 + 37.2099

IM num: 21 IM num: 2§ IM num: 31 IM num: 36

storage = Storage = Storage = storage =
2.8388 * inflow 0.2428 * inflow -2.2961 * inflow -2.0633 * inflow
+ 0.3 * outflow + 0.3223 * gutflow + 0.322 * putflow + 1.7911 * outflow
- 0.0307 * evap - 0.0307 * evap - 0.0003 * evap - 0.0152 * evap
+ 46.4436 + §1.4222 + 103.4038 + 55.2711

IM num: 22 IM num: 27 IM num: 32 IM num: 37

storage = storage = Storage = storage =
1.6227 * inflow 0.3415 * inflow -0.0597 * inflow -9.3878 * inflow
+ 0.1901 * cutflow + 0.3223 * outflow + 0.1457 * putflow + 0.0338 * oucflow
- 0.0307 * evap - 0.0307 * evap - 0.0003 * evap - 0.0433 * evap
+ 56.7699 + £7.542 + 102.391 + 107.5112

IM num: 23 IM num: 28 IM num: 33 IM num: 38

storage = storage = storage = storage =
1.8145 * inflow 0.1283 * inflow -0.0498 * inflow 1.8416 * inflow
+ 0.7924 * outflow + 1.7437 * outflow + 36.5651 * putflow - 2.1332 * outflow
- 0.0307 * evap - 0.0307 * evap - 0.0152 * evap - 0.0433 * evap
+ 56.9894 + 52.8094 + 27.9535 + 114.8358

IM num: 24 IM num: 29 IM num: 34 LM num: 32

3torage = 3torage = 3torage = storage =
0.2428 * inflow 0.5696 * inflow -2.9462 * inflow 2.2579 * inflow
+ 1.8776 * outflow - 187.3093 * outflow + 2.0794 * outflow - 1.7805 * outflow
- 0.0307 * evap - 0.0003 * evap - 0.0152 * evap - 0.0433 * evap
+ 50.634 + 106.7737 + 45.7638 + 107.9896

IM num: 25 IM num: 30 IM num: 35 IM num: 40

storage = storage = storage = storage =

.2428 * inflow 1.4657 * inflow -0.0438 * inflow -2.5562 * inflow

[u]

+ 1.8153 * outflow
- 0.0307 * evap

+ 54.6017

+

55.9963 * outflow
0.0003 * ewvap
97.2378

- 5.3073 * outflow
- 0.0152 * evap
+ 55.3525

- 1.3762 * outflow
- 0.0433 * evap
+ 116.32586




110

IM rum: 42 IM num: 47 IM num: 52 IM num: 57

storage = storage = Jtorage = storage =
-7.7092 * inflow 0.8311 * inflow 1.088 * inflow 23.4485 * inflow
— 0.6593 * gucflow — 3.09 * gutflow - 0.8517 * gutflow - 0.664 * ocutflow
- 0.0433 * evap - 0.0433 * evap - 0.0433 * evap - 0.0433 * evap
+107.2913 + 117.0961 + 108.9759 + 84.2548

IM rum: 43 IM num: 48 IM num: 53 IM num: 58

storage = storage = 3torage = 3torage =
£.1071 * inflow 0.8311 * inflow 12.5638 * inflow 0.7083 * inflow
- 2.94§7 * outflow + 3.2734 * gutflow + 7.4784 * outflow - 0.2182 * outflow
- 0.0433 * evap - 0.0433 * evap - 0.0433 * evap - 0.0433 * evap
+ 105.989 + 107.1479 + 80.6333 + 102.6207

IM rum: 44 IM num: 4% IM num: 54 IM num: 59

torage = atorage = 3torage = 3torage =
4.307 * inflow 1.0561 * inflow £.7052 * inflow 40.6582 * inflow
- 3.2194 * pucflow + 14.3708 * outflow - 203.6227 * outflow + 68.0218 * putflow
- 0.0433 * evap - 0.0433 * evap - 0.0433 * evap + 0.0218 * evap
+ 105. 6655 + B6.7116 + 116.051 + 34.0634

IM rum: 45 IM num: 50 LM num: 55 IM num: &0

storage = storage = storage = storage =
3.1982 * inflaw 1.9943 * inflow 6.7052 * inflow 0.3008 * inflow
— 2.0639 * outflow - 0.9022 % putflow - 3.4883 * outflow + 8.5294 * putflow
- 0.0433 * evap - 0.0433 * evap - 0.0433 * evap + 0.0218 * evap
+ 109.7927 + 107.199 + 99,7824 + 55.0934

IM rum: 48 1M num: 51 IM num: 56 IM num: &1

storage = storage = 3torage = 3torage =
0.8311 * inflow 1.7768 * inflow 0.764 * inflow 0.3008 * inflow
— 0.7697 * pucflow - 0.9022 * gutflow - 0.2952 * gutflow - 0.0128 * outflow
- 0.0433 * evap - 0.0433 * evap - 0.0433 * evap + 0.0218 * evap
+ 111.3996 + 108.6493 + 101.6433 + 54.0018

IM num: 62 IM num: &7 IM num: 73 LM num: 78

storage = storage = storage = storage =
0.1719 * inflow 38.4497 * inflow 3.5741 * inflow 584.9444 * inflow
+ 3.0727 * outflow + 1.8865 * outflow - 0.0943 * outflow + 0.3735 * outflow
+ 0.0218 * evap + 0.0241 # evap + 0.0241 * evap - 0.0163 * evap
+ 58.1001 + 68.6301 + 77.9804 + 50.8441

IM num: &3 IM num: &8 IM num: 74 IM num: 79

storage = storage = storage = storage =
-10.46802 * inflow -167.3733 * inflow -34.835 * inflow 2.7546 * inflow
- 1.51 * oputflow - 1.1806 * outflow - 729.0762 * outflow + 6.3408 * outfilow
+ 0.0241 * evap + 0.0241 # evap + 0.3399 * evap - 0.09871 * evap
+ B3.2948 + 76.5601 + 0.5154 + BB8.4992

IM num: &4 IM num: &9 IM num: 75 IM num: 80

storage = storage = storage = storage =
-4,4104 * inflow 22.7541 * inflow 1.2533 * inflow 5.1922 * inflow
+ 2.6966 * outfilow - 7.1985 * gutfilow + 33.7242 * outilow - 54,7624 * putilow
+ 0.0241 * evap + 0.0241 # evap + 0.1874 * evap + 0.009 * evap
+ 73.5368 + 74.4613 + 7.3662 + 84.354

IM num: 65 IM num: 70 IM num: 76 IM num: 81

storage = storage = storage = storage =
-4,4104 * inflow 13.6464 * inflow 31.21 * inflow 5.1922 * inflow
+ 4.3971 * outflow - 0.3227 * outflow - 1.3159 * putflow - 0.2825 * outflow
+ 0.0241 * evap + 0.0241 # evap + 0.0053 * evap + 0.009 * evap
+ 77.8313 + T8.408 + 35.6709 + 48.4438

IM num: 66 IM mum: 71 IM num: 77 IM num: &2

storage = storage = storage = storage =

12.25068 * inflow
+ 3.0141 * outflow
+ 0.0241 * evap

+ 64.0733

4.4802 * inflow

- 0.7936 * outflow
+ 0.0241 * evap

+ 77.6847

295.3421 * inflow
+ 0.3733 * outflow
- 0.0163 * evap

+ 39.5485

-6.59 * inflow

+ 0.1397 * outflow
+ 0.009 * evap

+ 61.3591




LM muam:
STODage

LM num:
aTorage

LM num:
sTorage

I3 nuam:

storage

LM nuam:
sTorage

B3

-

=25.7364 * inflow
+ 13.628 = purtfilow
+ 0.009 * ®yvap

* 47.4233

E4

F.2%44 * inflow

+ Q.1397 * gurilow
+ 0.009% * evap

+ &3.7357

BS

0.153 * inflow

+ 10.6793 * outflow
+ 0.0134 * evap

+ 51.5613

BE

-

0.153% & jnflow

= L1.4818 » gutflow
+ 0.0134 = asvap

+ EBR.2STT

B7

-

0.153 * inflow

- 4.B75 * oucflow
+ 0.0134 = evap

Humber of Rules [ 22

EH mum:
FToTage

LM pum:
storage

LM fnum:
SEOTAgE

IM num:
BTOTAgE

LM nums:
STOTage

=1-]

0.153 * inflow

- 1.2284 = ouctflow
+ 0.0134 = svap

+ 54.0737

23

-

-22.%312 * inflow
+ 0.0678 = gutflow
+ 0.0245 = evap

+ T4.2186

20

LOBSE ® inflow
0.0678 *= auzflew
0.0245 * evap
62.7319

+ 4+ + 0

91

0737 * Sinflaw
0.0586 = ocurflow
0.012T7 = avap
64.1912

++ + o0

92

-

11.5143 * inflow

+ D0.0586 * cucilow
+ D.0157 * evap

+ 58.0365

Time takeo o build model: 0.8 seconds

=== {ross-velidacion ==

=== Jummary ===

Curimlatlun vuelllivizul

Mean abaclute &LDor

Root mean squared erccor

Belative absolute ercor

RBoor zelavive aguared spsor
Tartal Humber of Inscances

Sk
10.30%8
13748
a0.1638 %
55.2104 %

5135
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A99BNLUUTEUUNEINSAUUSIN N W auiiau et lUnmulUskNSUABL RGBS

va o

Al rualuganisviauvessyuy 91uau 4 Tuga dannil 4.8 Taeusiavlugaiinig

el
luganisvinudsenaunme 4 lugadsenausie Mstuiindeya NMsUszaianateya
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2. WalU1szuUNIswennsalusunain lullau

v

AIFLLANAIUITTUU WaENARUTEUUAIEYATBLATTY SENINGROU NFNYIAY B3 Fenay

Y

2560 FIUNIMUA 61 519715 AL USUEUANNLNITNYINTALNEIANLAAIALAADUVDINT

1%

PeNTR 58UINANUTUIAUEIDIINU ANUSINARIATNISNEINTA WARFIPNTIN 4.5

15199 4.8

KANITNAADUAIIUAAINPADUSE I NAITEA VLTI UAINEINT)

ToLAAANUARIALATOULABUNTNG AN 2560

31813 Mean absolute error ~ Root mean squared error
WyINTAlaNMNT eI 5.3151 8.2345
WYINTOUAWNTNTIWEUAI 11.6425 15.5672
WYINTOAWNTNTIBAOU 24.4315 29.3454

v 1 « A a
VBUAAINIMUARINLAADULA DU IR 2560

318N19 Mean absolute error Root mean squared
error
WyInIalaIMNTIw iU 6.481 9.4500
WYINTOUAWNTNTIWEUA I 13.7724 17.7420
NYINTAUANNINTIYLFOU 28.2315 34.5341
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WU 5 AU UTeLiu

Y
Ineldiuvgeunuiluuinszau (Rating Scale) m1UIBUBIALATA (Likert) Nan1sUTELULERS

AIR15199 4.7 (S19aLDYANIANLIN T KU 42)

15199 4.9

MsYsEiiiunIT00nUUYUsUUIngEITE 1Y

a

1/1 18 FUTTEIUAUINEEY X SD. Anuwmnvas
1. AMUNTTOBAWUUTEUY
1 weluladldlunisiaunssuy 479 0.18 1nitgn
2 Uayavegeuliaan1sneINTal 487 026 1niian
3 deyaihanldlunisweinsal 480 045 wniign
4 nsiufeys 480 027 1niign
5 M1Se8NLUUTYUY 489 027 wniign
6  MIAEoy 481 026 1nitgn
7 anuwngauvesszuulne Ty 480 045 1niian
ERt 482 044 wniign
2. AUAIDYBITEUY
1 anuaenndesvesteyatunmsduiinlussuy 4.65 051 niiap
2 anudaluresnmusenay 432 045 1N
3 eunzanvestunsunslduszuy 456  0.37 1niian
4 ANUNZANYDITISNUTDITEUY 471 063 1niian
5  enudglumsesuigmisldnussuy 443 040 il
ERLY 461 047 mﬂﬁqm
3. ANUAILLMLZANYDITTUY
1 UANIMNIZAINISIILYEITEUY 4.64 037 1niian
2 gumsvhauldmuieidunuresssuy 453 0.63 1niian
3 uAnueIndensidssuy 4.66  0.40 1niian
4 duanulaendveilayavetszuy 479 053 1niian
57 465 053 1niign
lngsa 4.69  0.21 1niign
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NPT 4.7 MsUTzRIuNTRRNIUUTTUULALLWIYEY WU N1seenwuUlag TNl
AANAMINEEL (X =4.69, SD.=0.21) NM5UTHEIUANIMANSALLARZAU AUEWUAD A1unnT

PONUUUTZUU (X =4.65, SD.=0.53) LLazﬁm@jﬁammszw (X =4.61, SD.=0.47) /AR

szai 3 AnwINanIsAaadlgszuunIsNegnsalusuaun luau
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U 28 AWAN 2560 D9 JUN 29 AIMAN 2560 WARIFRININT 4.9 &N TUYIINITIAY

Tusdeyauuudeuniuauiswelaangldseuy dnlieseiuazaiung Lansfsn1sem

ek
2 4.22 Anssunsnaaedldseuuiungudimung

A15199 4.10

AIIulsnelavesltsuidnessuy

il emsaianelaverldszuy X SD TEAUANY
Wigay
1 AUALMLZANYDINITVINNIUYBITEUY 454  0.36 mm?iaj@
2 sumsiaulamuilenduauvessyuy 4.63 045 1niign
3 enuanudesionsldnussuy 471 039 1nitgn
4 eumssnwenulaendevesdeyalussuy  4.65  0.47 1niign

ERty 463 041 1Nl
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NN 4.7 mmﬁqwaiwwﬂ%muﬁﬁsiaizw WU Sruudanuuigaulag sy
otfluseiuanniian (X=4.63, SD.=0.41) WeRimsansesumuit yadudiemumanzaseglu
izﬁumﬂﬁqm AIUBIAU AB AUAINNIIBRBNNSITUSTUU (X=4.71, SD.=0.39)A1UN155n11
rnuUaeafevesteyaluszuy (X=4.65, SD.=0.47) aumsvirnulamuilaiduauvesseuy

(X=04.63, SD.=0.45) AMUANUMINTFUVBINSVNIUVBI5EUUX =454, SD.=0.36)
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va

AIdeladnvimisdeananzinaluladansauma unINeIaesIvAQUMIE1IAY LieD
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WAUTIUTILTaNaTuTInKE n1snaasdldszuunisnensaluSunutn o unwauntuy wiau

Y

v =

mwaiusnsindeyatuiinnsldssuu mndminfissuuasaunanguassuutayaul

Y

AuinaurausEIun 2 39uiaa1U1e TuTui 23 89eu 2560 MAINNTUYINNISIATIZALAY

29 4.22 fanssudnywanisveusunsihssuulldnuvesnguidimvane
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7 FIUNTYRUTUTEUY X SD. szeums
R
auANIesanisida (Perceived ease of use)
1 dadiedwmiuniswugildem 425 050 )
2 ftumeumsldnulsidudeuiinnudangulumsldn 475 050  aniign
3 szuulenudilunmsldousenisdhieya 475 050  anfiga
4 syuuasauwalinsesueiiennuazisnusivangay  4.25 050 1N
5 szuufinsdannsesdusznouvemihaeiivanga 475 050  wniiga
T 462 050  aniign
Aun1ssunaUselevil (Perceived usefulness)
1 szuuideyaiieafunislinussuumeinsalasudou 450 058  wnfign
2 szuufinadenlesdeyalsognalamumnzan 4.25 050 1N
3 syuuasaumalleidunisiinuasuiiu 475 050  wniiga
4 aeerdpdiuaufeNIldn asvaeuteyalietisgnies 4.25  0.50 Gl
5 svuulimsussinanadeyalaegnsgnies 475 050  wndign
ERRY 450 052  wndign

NN 4.11 Msaususzuvrangudming wui nqudmanelviniseeusussuy

lnginvesszuumuauitedensidauegluseiuainniian (X=4.62, SD.=0.50) wagn1s

gaususruuAuNsSuiieUssleviegluseivunniian (X=4.50, SD.=0.52) Wiafia15ansenu

wuImnaunud suiituneunsidaulidudeuianudangulunisldau drussuud

anuslunisldnunemsidndsoya Auszuuinisdinsesduszneuremiiaefivanzay

Aussuvansaunaliladfunsinuasuii ssuvimussinanadeyalaeggndes 1013

gauSusnnigeegluszauiniign (X=4.75, SD.=0.50) muszuuiiteyanefiunslduussuy

wensalasUnIU fin1sgeusueglusyiuinnian (X=4.50, SD.=0.58) auilgiladmiunis
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