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Sutthipong Chaluay 2014: The Study on Real Time Flood Forecasting in the Mae Wang Thong
Basin. Master of Engineering (Irrigation Engineering), Major Field: Irrigation Engineering,

Department of Irrigation Engineering. Thesis Advisor: Mr. Wisuwat Taesombat, D.Eng. 163 pages.

Mea Wang Thong river basin is a subbasin of the Nan river basin has an watershed area of 1,970
square kilometers. The upstream areas of the river is located on the high mountain region of Phitsanulok and
Phetchabun. The river slope is steep and has no reservoir to slow the flow of water during the rainy season
caused flooding of the hill down to the river overflowing its banks every year. This study was selected 2 sets of
models used for flood forecasting in telemetry project in Thailand namely MIKE11-NAM/HD/DA model
package and InfoWorks PDM/RS/FloodWorks model package. First, NAM and PDM rainfall- runoff model
with the selected data set during 2012 - 2013 were carried out for the calibration and verification model at two
telemetry stations namely TNwt.6 and TNwt.15. The NAM and PDM result was summarized as the statistical
indices r values which have a range of 0.83 to 0.88. Second, HD and RS hydrodynamic model calibration was
carried out by steady state basis. It found that the river roughness coefficient (Manning’n) are in a ranged of
0.025 to 0.090. Third, an application of the river basin modeling - MIKE11-NAM / HD model and InfoWorks
PDM/RS model were simulated flooding by upstream boundary with observed flow in every 15 minutes at
TNwt.21 station and downstream boundary with rating curves at TNwt.22 station including lateral flow
calculated from rainfall-runoff model. The result was summarized as the statistical indices r values which have a
range of 0.91 to 0.93 which were nearby the observed data at TNwt.6 and TNwt.15 stations, respectively.
Finally, MIKE11-DA was selected as flood forecasting model. The highest flood event in the period of
September-October 2013 was chosen to determine the performance of DA model. The runtime of DA model
was setup that the hindcast period was three days backward, and forecast period was one days forward. The
forecasts of water level by DA model were generated continually predicted water level in every 15 minutes
every day started from 28th September to 4th October 2013. The results found that DA model has shown its
accuracy in forecasting flood hydrographs that close to the observed values at all four stations — TNwt.21
TNwt.6 TNwt.15 and TNwt.22- located along the Wang Thong river basin. The average accuracy of forecasting
results at all stations revealed that for first day forecast in advance at 6.00 am 12.00 am 18.00 pm 24.00 pm that

the average accuracy was 94.36, 87.63, 82.45 and 79.71 respectively.

Student’s signature Thesis Advisor’s signature
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S { 3 8w o
Qg UMY P, NIty overland flow Tasaziludadiudy P, uay

n

F4
A o YL

uilsiuTagasanuAINNUIANNFUFUINS IuAY (L) Ssaunsomuia laninauns

max

L/L,, —TOF
1-TOF

CQqr Pn forL/L,, >TOF

Qor =

0 forL/L,, <TOF

max — (7)

CQQF = overland flow runoff coefficient

1 A A % A I
TOF = amaannsuulsan milu overland flow

A =1.® 4 Qo o7 2 3 o &
Fnanihaiunnataily interflow azludaaiun vl aduduAnFULY (U)
43! [ =Y dy gj = o Y
pazdun s uanudu sy Lower zone storage (L/L, ) BI85 0M 1199 18 1INTUNIS

9 1
UYNAN

CKIFL”‘W—_T": U forL/L,, > TIF
1-TIF
Qr =
0 forL/L,,, <TIF )
CK, = time constant for interflow T@ﬂﬁﬂﬂ%ﬁfﬁﬁzﬁ’jﬁ 500 -1000 ¥u.
TIF = saeidmi root zone Atniunlsaniwlu interflow

3.! 1 a . 1 4 ] I
Ysmnanieudauiu P (excess rainfall) d2uf luna1eiilu overland flow ¢ lva
Y

=< 1 35 |- é g 1 da; LY ya d‘i
FUAIGHU Lower zone storage 1UTMMNY (P, - Q ) Farhauazusnasgrulaaunan

K'Y
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Ao groundwater storage TudSnamny G %mﬁadauﬁagﬂu Lower zone storage AL

DL
Taefi DL = (P,-Q,) -G 9)
L/L_. —TG
P — — forL/L_, >TG
(P, —Qor) 1 TG Ry
G =
forL/L,, <TG (10)
TG = MAHAMTY root zone ﬁﬁmzfn”lwac?mmij groundwater storage
(0<TG<1)

I @ { v
Y3 mnIMeIeounaiy (Evapotranspiration) 921 udoyadumsnideansuam
4 [ ' Y 3 9 1 4
malFlunsmuialudiuves surface storage $11/51180381 U loan1fSmnansaieszimvieil
v 3 o 3 o o .
Ny921911910 Lower zone storage 118031 E, lavaziludadiuny E, (Potential Evapo-

transpiration) A i
E,= Ep.L/L__ (11)

4
. ° Y o Y
Capillary Flux 49311911 groundwater table ¥183 Lower zone storage 3&N11UA %

[

2 v o a A - v o J g
ﬁu ‘Uﬂ'ﬂllﬁﬂell’ﬁ)\? groundwater table 31NIEAUNIAY (GWL) uazmmgmmﬁ?uﬁuwmﬁlu%u

Lower zone storage (L/L__) TasfuIa9n

GWL
GWLFL,

CAFLUX j = 1 mm/day (12)

@-Lv/L, )" [

e O = 1.5+0.45 GWLFL,

GWLFL, = A1A71@NY04 groundwater table ¥03aUTG¥1 14 capillary flux 1A

Wiy 1 Haamas/Su 1uan1wi Lower zone storage UA9a4iN (L = 0)
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[

H A o F .
seavrhlaauazmuianntSnanihnmiudun A G uag capillary flux
X o I . .
(CAFLUX) t1ag baseflow (BF) &4 baseflow 92A112a43114n135 112090910 linear reservoir 198

time constant CK,

(GWLBF, ~GWL)s, (CKg)™ for GWL < GWLBF,
BF =

0 for GWL > GWLBF, (13)

e GWL

AIUANYBY groundwater table 1NNTLAVAIAY

o

= 3 ya A A Y a
GWLBF, = anuanihldauuininganling baseflow

wn
I

= Specific yield YD groundwater reservoir

: v \
msnaeuavesdsuailudiu interflow tag overland flow 929N routing Tu

@ 1 a 9 g Y J {
ANHUSUDIDIUBUTU 2 AT mﬂmmﬁmamm CK1 Lag CK2

CKpar OF <OF,,
CK =
-B
OF
CKpa{ j OF > OF,,,
OF,.
min (14)
e  OF = ﬁ’mwmi"lﬁamm overland flow (WU./%4.)
CK,, = Amaiines CK, W30 CK, (¥1.)
OF . = YA wﬂﬁﬁj Ad11 5 non-linear routing dynamics 0.4

(Wu./81.)

e
ﬂ1ﬁ11ﬂ3$ﬁﬂﬁ§l1llwaﬁ1ﬁ@gﬂﬁulﬁa‘llﬂ\‘l Chezy = 0.33
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6. UUURYNNIWAAIAA3 (Hydrodynamic model)
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. MIAIUIUMST IHAUVUNTIAINY (Steady state flow)
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¥. MIMUINNT MWauuy 1n3 iU (Unsteady state flow)

ﬁmi"uﬁugmmiﬁmammi”lwmmu"lajmqﬁaﬁufuzmﬁﬂﬁmmi Saint-
Venant nuudng Uiy daunisud lvaunisniandinmans1201do33 Preissman four-Point
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oQ OA
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ox ot
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f(x,t)zg[e(f:—1+fi]+ Y+ (1-0)(Fis1 +fi])] (17)

of 1 J j
o= —[88(+H + (1 -0)(Fit+1 + )]
AX L

f]
i+

=@ -

o
Y+ i - )]
2Ax  i+1 1 1

A < L 3 v A 1 1 =2
5V13) G Lﬂummmmuﬂ UABYISHUIN 050491

i < 1 { o [}
fi] Aumived £ AEUHUI (x, t)

91751937 Preissmann implicit 594AUEUMS Saint-Venant 13150
{ Y a Y v {
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j+1 j+1
aQ. + bHi

j+1
=e
i

+ cQj+1 + dH (18)
i+1 i+1

1 y o 1 g’J o %
TAgAINaTN a, b, ¢, d Hag e vzgnAmIa v Tunne assvesnsim lu
UAaLIN
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4 ° 1 I
VOV YT 090U TuuoauUT1a99 InfoWorks-RS dzuaigeonilu 2 Uszian
aaao 111l

. VOULUAN1BUDN (External Boundaries)

Y
AUANHALVOIAUNT Saint-Venant d1u15alduaac laninisinadaniig
M3 InafIn113nna (Sub-critical flow) Hazn15 1MagINI1INGA (Super-critical flow) TasN13
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gnueeaniuyie arvvouanielu Feewezilueiminiugu, MIGYFINAINY, 819

9
Y o

A KX o %’ ' A = = [ dy
NAUTIHIDUINNU LA AN DLToN Taelisieaziden Aall

1) ©115A7UAY (Control Structures) TugtuvvvesInseadiearsn nly

v ¥ 3 o o v J @
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Q=ah’ (19)
Taeh h Ao 5zAUANNAN
A 1w a Q’ 1 d'é‘ 1o 9 g‘/
a Ao Mdudszaniunanivegiulnseadianiu q

b agiaaulnauinnivseminy 1.5 lunsaiveare
HAZUINNIHI OINIA Y 0.5 Tunsdiveans lrasg190ase

Y
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3) AAULLUE (Nash-Sutcliffe Efficiency, NSE)
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M3199 10 Msudannuyuienl NSE
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wmg NAM PDM NAM PDM NAM PDM
TNwt.6 0.88 0.87 24.10 19.74 0.62 0.75
TNwt.15 0.83 0.85 47.99 43.81 0.66 0.72

MIaN 15 Mnnwesn ldanmsdsumeuvesus1aed InfoWorks PDM 194

A0 TN wt.6 tazan1il TN wt.15

a0t TN wt.6 TN wt.15
Wiimes AmsUsuioy AmsUSuieu
rainfc 2.381 3.927
cmin 0.00 0.00
cmax 451 460
b 3.141 1.202
be 7.036 8.801
k1 18.83 19.29
kb 499.36 242.77
kg 40232 41846
bg 2.774 1.941
kin f 104.48 130.47
tdly 3.25 0.511




M319N 16 Anwesn ldanmsdsumeuvoauusIaos MIKE11 - NAM 404
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a0l TN wt.6 TN wt.15
Wiimes AmmsUsuoy AmsUsuieu
Umax 13.0 10.4
Lmax 101 113
CQOF 0.341 0.917
CKIF 472.1 947.5
CK1,2 45.7 49.6
TOF 0.336 0.177
TIF 0.55 0.382
TG 0.207 0.474
CKBF 1165 1157
Carea 1 1
Sy 0.1 0.1
GWLBF0 10 10
GWLBF1 0 0
Cqlow 0.251 0.724

Cklow 18753 6547
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14 691.28 23.72 200.02 160.00
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18 692.03 42.85 200.38 190.04
19 692.09 45.20 200.52 208.89
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21 694.52 105.00 200.70 230.78
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9
2. %ﬂmgmumamwmmﬁm MIKE11-DA

g}/ dy o o ci 1 [y =1 9 79 ¥

Tuvuaeuilaztimuusasd MIKE11-NAM/HD fimumsdsumeunainilszgna b

P o ~ ya ° A 9 ~

nadounamsnensaiih luaningnnneludl w.e. 2556 lannsanmmuagauazsiiadoyan
o 4 ] % [ [ %1 o [

whmensal 4 99 TuiiimesIaeaz Iddoyaszaniing e 15 1iinig Update Aumnants

Sunyudraeslaun aonil TNwt.21 TNwt.6 TNwt.15 (a2 8018 TNwt.22

A% TN_WT6_DA_TOF_2013-09-29 EI[ ! TN_WTG_DA_TOF_2013-09-29
| General | Measurements | Equation Editer | Boundary Statistics | Standard Deviation Editor | Output | Hotstart | General ‘ T = o | Equation Editor | Boundary Statistics | Standai
Measurement Location Weighting Function Module Selection
Branch rame ACTEON Tive (engiar || Messurement updte
Chainage 73180 Amplitude 1 @) Kalman fitter
Variable type Lower chainage 71000
@ Weighting function
Camponent number |0 Upper chainage 75000 o -
() Uncertainty prediction
File M_HDVWTT\WTO6_WL dfsD| [:] WTO6_WL Fade up 24
Standard Deviation Emor Forecast Model Basic Parameters
Tops Bl 7] pply emor forscast Enzemble size 1
W alue File
AR - First fitering time step 4
Lower limit
U limit
pRerim Forecast
Branch name | Chainage Time of forecast 29/9/2556 12:00:00
1 WANGTHONG 73180
2 WANGTHONG 109880 Forecast yps @ Deterministic
3 WANGTHONG 13756667 Stochastic
4 WANGTHONG 0 i
A IN_WID_UA_ 1 UF_UL3-Ud-29
General I Measurements | Equation Editor | Boundary Statistics | Standard Deviation Editor I Output I Hctstart|
General
MName Equation a*Ei-1)
Estimation period from 48 te O relative to time of forecast
Parameter Definition
MName a Estimated “arable wpe | Water level
Type Yalue |0 Component number |0
Minimum 0 River name
Maximum 1 Chainage |0
File:
Cwerview of Emor Forecast Model Equations Cwerview of Equation Parameters
Equation From To Name Type
1 a*E(-1) -48 1] 1 a Value
] 1 | v 4 m 3

' v
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Real-Time Data

Rainfall
Discharge GPF, Flow & Water Levels
Water Levels l

¥

Boundary [rata Forecast

Telemetry or Manual Entry

A%

Calculations

I Mean areal rainfall Rating Curve I
1
NAM Updating
Rainfall-runoff Models Water Level ! Discharge
1 ¥

HYDRODYNAMIC MODEL

Wi

*

STATION
47|42 | +X

TIWE DF FORESS ST

HYDROGRAPHS

RESULTS

Time

Table &
MAX. Bischarge f VWL

Wy

T

T

¥ 9 o o o 13 o
ﬂ1wwu3ﬂﬁ A1l Iﬂi\?ﬂ'ﬁaﬁ'meu@\ulﬂﬂina@q MIKE11-DA YT UTEUULNHTIINNDY
t—irN_mﬁ_D:\_mF:mU-O‘)-lell-mm ok -ﬁ_-_l
[eeaceanmsens - passralre e
[Z) Horizentsl Plan - TH WTE_DA_TOF_2013 0-2eell e - —— =578 ',ImSemmmM — = |
Imeter} Standard - TH_WT6_0A_TOF_2013-09-26 res11 ::-:: ng\""’"e' Level )
e VIEND SR AT TNwWE22 > i .;«-f{ L .. ¢ :
//' A : S I \\_H__‘ |
/L“\r"/- L\’Ar J C\‘ o~ s I.u' 1
1 "’J . | y Illl
et L
? | o [
b | e
i s
gf 455
¥

Ready

26-9-2013 151916, 446

MWHUINT A12 NﬁﬂﬁWMﬂiﬂI TOF 28 1.8. 2556 3NLUUI1A09 MIKE]1-DA



149

HNANUIN I

1U1U91899 FloodWorks



150

[
(Y4

o ¢ o
‘Il‘l!ﬂﬂ‘lr!f'n51%311!!!””%1%193W81ﬂ5m141 FloodWorks
v 3
1. ﬁ%’mmumaaﬁzummm InfoWorks PDM/RS

1.1 uUu1a849 InfoWorks PDM (Probability Distributed Model) tite I a3 ua

] g

O 3 A 1 a J 3 @ 1 3 ~ o A
mmmmayjaﬂ?mmmdumamﬂ1°w13mmmrﬂm’Jl,mummqumﬂzmumumimqmw

[ (2

o dgl
GRGGIAY

v

v 9 ]
L1 msuaaidnyazni ldusanuusiand (Model) A N13A9¥0(Title) 1901

i
o = dgll Ao % 3}_, 1 a <A Y
HUVITABDN NITISUYTIHASIDYAUDINUNTUU (Catchment Area) N1TSNATNITININDILINAU

IR ULUDT1a09 (Model Setting)

= 9 . A o o v A I "9
1.1.2  51902108AUDIUDYA (Station) Mnazihnimslsumey ﬁlzlﬂuﬂway‘a
¥ . 9 2R . 9 o . .
el ( Rainfall) VoYAUIN (Gauging) UBYADNTINTILINY (Potential Evaporation) uaziaen

o s o @
MMuAAN 1IN 11N15U5UNeY (Events and Event data file)

(2 = a J z A o =
.13 msUSwmneun1s1imes (Calibrate) vza1u1satasnni1slsuiney

o 9 A Y [ = [ 9 g: o o [ =1
nuuiiaedldwanse i llsunsulSumeuar i Tas luvunsauuudiassaziinisdSuney

o @

1 AaA ' 1 . . 1 2 A 9a I
ﬂ’lﬂﬂﬂq@ﬂ@hﬁﬂﬂﬂgllﬁﬂﬂ A1 Calibration Parameter (1Q¥f1 R Wlﬁ'lﬁl‘lfwfﬂ'limnﬂl‘!ﬁ']ﬂiy

9 o P . o o
L.1.4 DIINATDUAINYNADIVDILUUDIAD (Validating) Iﬂﬂﬂ'lﬁuﬂlﬁﬁ]ﬂ’]im
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lvnuuuuIaeg
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.15 maansvestSuanim Tasuuudiaosezuanionsinis ivaluglues
I D) A $ Ao ) v 3 g D) A o
YumanhmandoyaruaicIaelFunanihnsuia ldannguibesnanue sz ldmanaouda
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Mnmiietna e #aldiums lmaiid1ude (Lateral Flow) tazd1vsunis lvalu
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CRLH) wuUIRBYHRY PRI WAL
il Gy { Fadawls 1 Wib2e)
1 aunsUSu LAz d@s1n9s2ime (Rainfall & Evaporation)
f, rainfac - aamLFunmeln T EGIEET asir
b, b, - iwvenfd el awnsIsing ﬁwiwn’::sﬂulwﬁwn'm-ﬂﬁqusﬁ
2 AUNINISNI=NEeIasmsuTnau T lin (Moisture Storage distribution)
Comin Crnin U m'mq"mn’ﬁﬁ'ﬂLﬁu-li"fl'uﬁ'nfﬁwgm donans=nuGaLIamsLiaiimi
Conex Cmax 1. m"nm"hm%ﬁ'ﬂLﬁ'u'lf"n'l-ua'n.iaﬁm LL'ﬂ::ﬂ’l'i‘TjuJ%‘]l—."}J GREaN
b b - WYL 84NITNTEANLE LY
Pareto
3 aunsmslnafuasinuasUFunonin (Recharge & Runoff)
3.1 Standard
K kg -, | deefinaananislwadunas | oo uquém’ﬂmﬂm%waﬂ|iﬁﬂg\?11+.
nadldan
S, st il m'mEemﬂ;wamamqmmﬁu aduiatlasfmsszunminagng
fin sm-Hf:nfwaqmaﬁuﬁ'nﬂ'ﬂ:ﬂ"?u."lu@‘n.
b, bg - wasniamaimsinaduvas | disdwiaiiuanylasdannis
aslaan Tnanauvafinui
3.2 Splitting
o alpha - ﬁaamlfﬁm AIUANNTSULIVD
i Thwindasuuazildan
B beta - AuaunIsen s bwa lhilu
inldenlunaanluen:
T theta - Sag TS AR HTBIMILLNR | SIanTINUAaRERTBINT1TIaa
wazrileian L
3.3 Demand - based
o alpha_d - Fadnfasaavanilden
B beta_d - damaniaswasliiiuay
daamaiblaan
Qent gsat_d WUST. | BRTIMTIRARHUEIRE
4 FUNITNIS MALIIR (Surface Flow)
Ky, Ks k1, k2 ‘ 4. ‘ snulsrasms inauwiaan m'uq:\lﬂ’%mm'liﬁ'ﬁﬁqﬁjw
5 ﬂum’m'ﬁ'lwa'naqﬂ%mm-wf"l_:jm (Base Flow)
k, kb pa. 3. ™| dasfivasdian mfﬁgm MUANSEIIBIMSE LN
m - - drgnmasasdsan mﬁﬁ_gm
6 s aLaz SN (Time & Flow)
Ty tdly . L'Jmﬁ'Lﬁlau\aaﬂ Lﬁalﬂahfmﬂ auuniban
d. qcont auai | Ranonhesit dawlalasnsmlanuunuBunoni




(1) Rainfac Parameter

Sensitivity Analysis of TNwt.6 (Rain fac Parameter)
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(3) kI Parameter

Sensitivity Analysis of TNwt.6 (k1 Parameter)
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bg Parameter

Sensitivity Analysis of TNwt.6 (bg Parameter)
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(2) Cmax Parameter

ity Analysis of TNwt.6 (Cmax Parameter)
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(4) kg Parameter

Sensitivity Analysis of TNwt.6 (kg Parameter)
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(6) tdly Parameter

Sensitivity Analysis of TNwt.6 (tdly Parameter)
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(7) b Parameter (8) be Parameter
Sensitivity Analysis of TNwt.6 (b Parameter) Sensitivity Analysis of TNwt.6 (be Parameter)
i O | I T R R o e B B

H

Discharge (cms)
Ralnfal Depth (men.)

Ralinfal Deth (mm.)
Discharge (ams)

8

‘‘‘‘‘‘

(9) kb Parameter

Sensitivity Analysis of TNwt.6 (kb Parameter)

00 g ———— -..._Illfl_..l___-l ,I7 000

MNWHUINN 91 (919)

4 a J J o A =
ﬂ"ITNN‘L!’Jﬂﬁ 32 wamiamiwwmmeeu"lmmmuuumam PDM N#@d1U TNwt.6

change Rainfac change Cmax change kl

parameter Peak (%) Volume (%) parameter Peak (%) Volume (%) parameter Peak (%) Volume (%)

0.2 -63.11 -53.61 100 8.48 -7.24 5 6.50 4.79
0.3 -47.47 -40.41 200 2.02 -5.74 10 25.02 1.66
0.4 -31.47 -26.84 300 0.08 -2.84 15 10.68 0.45
0.5 -15.12 -12.90 400 0.14 1.47 20 -4.62 -0.21
0.7 18.70 15.96 500 1.02 6.67 25 -16.20 -0.75
0.8 36.17 30.83 600 2.34 12.44 30 -24.80 -1.28
0.9 54.01 45.92 700 3.93 18.58 40 -36.96 -2.70

1.0 72.25 61.18 800 -6.19 14.05 50 -45.44 -4.32
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MIIWUINA 12 (99)

change kg change bg change tdly

parameter  Peak (%) Volume (%) parameter Peak (%) Volume (%) parameter Peak (%) Volume (%)

5000 -53.68 -22.45 0.50 9.54 -7.55 1 -0.44 0.76
10000 -19.61 3.19 1.00 2.73 -5.18 2 -0.29 0.56
15000 -1.17 9.59 1.50 -54.15 -22.23 3 -0.07 0.36
20000 -0.73 3.76 2.00 -60.76 -19.23 5 -0.03 -0.03
30000 0.48 -1.49 2.50 -36.10 -8.23 6 -0.45 -0.21
35000 1.05 -2.82 3.00 -0.67 -4.86 7 -1.15 -0.38
40000 1.57 -3.75 3.50 15.34 -3.57 8 -2.08 -0.55
50000 2.48 -4.93 4.00 10.63 -2.39 9 -3.33 -0.70

MSEUINN 22 (91)

change b change be change kb

parameter Peak (%) Volume (%) parameter Peak (%) Volume (%) parameter Peak (%) Volume (%)

0.20 -11.35 -3.37 1.0 0.013 0.0123 1.0 0.01 -0.23
0.40 -8.48 -1.71 2.0 0.002 0.0009 2.0 0.00 -0.07
0.60 -2.53 -0.37 3.0 0.000 0.0002 3.0 0.00 0.08
0.80 0.93 0.08 4.0 0.000 0.0000 4.0 -0.01 0.24
1.00 3.07 0.05 5.0 0.000 0.0000 5.0 -0.01 0.40
1.20 4.47 -0.19 6.0 0.000 0.0000 6.0 -0.01 0.55
1.40 5.43 -0.53 7.0 0.000 0.0000 7.0 -0.02 0.71

1.60 6.10 -0.90 8.0 0.000 0.0000 8.0 -0.02 0.86




£ InfoWorks RS-PDM - PDM_WT21_06.pdm T =
Fie Edit View Run Graph Window Help

BEH ?

PDM_WT21_06 (Main) [f=-J-=-|E3a] | @ POM_WT21 06 (Calibration Output) ===

Session—| - Calbration parameters
o0 fiame Value | Step Tol. [ Min. [ Max. [~

rainfac 7| 23816 01| oos| o0e 5

cmax [] 7| #5095 100 1 [EET

7| 1403 1 005 01 5

e 7| 7.0%¢ 05 01 1 0 T

1 [hours) 7| 1se3t 5 05 1 50 =

b [nrimmm-11 V| #893% 200 1 DEET

g [hr/mr 1] 7| 40232 500 1 | 50000

o V| 27738 (5 0.0; o 3

in 7| i0ess 5 0s o] s0000

dly 7| 32508 1 01 o 20

—

Optirise Evalustion

Lo |

Steps:

100

Converge: =

[0.0000

Current fit

View Stalus

3397 R*2=07713) o

PDM:THWI21_06

Input file:

D:\!!KU_Iriigation\Thesis\WI_INFOWORK\RS\PDM\PDM WI21_06_PDM

oFT NAME INITIAL VALUE SIMPLEX STEP SIMPLEX TOL
1 1 rainfac 2.381600 0.1000000 4,9999999E-03
2 0 cmin 0.000000 1.000000 2.,0000000E-02
3 1 cmax 450.9500 100.0000 1.000000
B 1 b 3.140900 1.000000 5.0000001E-02
5 1 be 7.036400 0.5000000 0.1000000
€ 1 kL 18.83100 5.000000 0.5000000
7 0 k2 0.000000 0.2000000 9.9999938E-03
8 1 kb 439.3600 200.0000 1.000000
s 1 kg 40232.00 500.0000 1.000000
10 0 st 0.000000 5.000000 0.5000000
1 1 bg 2.773%00 0.5000000 5.0000001E-02
12 0 goonst 0.000000 1.000000 5.0000001E-02
13 0 fi 0.000000 1.0000000E-03 9.9393337E-05
14 0 ki 30.00000 10.00000 9.9999937E-05
15 1 kinf 104.42800 5.000000 0.5000000
16 0 kfreeze 1.0000000E+08  1.000000 0.5000000
17 0 ko 0.5000000 5.9999938E-03  0.1000000
18 1 valy 3.250500 1.000000 0.1000000

OBJECTIVE FUNCTION: mean-squared-error

amin = 0.0000 qmax = 1000.0 units = m**3/sec
< ' -
S\ Mosel  Sistons ), Retg b Optors ), Data ) Calibrate { Vaidote ‘ v
ForHaln nrace Fi
£ InfoWorks RS-PDM - [PDM_WT21 06 (Graph) - b | (5
@ File Edit View Run Graph Window Help e
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