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The p,, p2 and ps parameters were optimized by 1stOpt
(http://www.7d-soft.com/). 1stOpt is a robust, easy-to-use
and powerful optimization tool that is widely used in various
engineering fields. Based on the optimization software pack-
age 1stOpt, multiple nonlinear regression can be easily
established and solved (Wang ef al. 2009; Hu et al. 201).
The 1stOpt search of optimization capability is stronger
than that of other simulation software because it can find
relatively accurate results from any initial value (Tang
et al. 2008). The Levenberg-Marquardt + Universal Global
Optimization of 1stOpt was applied to optimize a set of par-
ameters in Equation (2).
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Fortran 52T 22 VLB AL SR AR ACHS
Variable Rainfall; //unit: mm
Variable Runoff[OutPut]; //unit: m"3/s
//Variable Evap; //Evaporation, unit: mm
Constant Area = 700; //catchment area, unit: km”2
Constant DT = 1; //time interval, unit: hr
Constant WUM = 40; /Iapper field capacity, unit: mm
Constant WLM = 80; /Nower field capacity, unit: mm
Constant WDM = 80; /Ideeper field capacity, unit: mm
VarParameter wu=[0,40]; //initial surface water, unit: mm

VarParameter wl=[0,100];  //initial ground water, unit: mm
VarParameter wd=[0,80]; //initial deep water, unit: mm

Parameter K1=[0.001,1];  /Z&KILA%, TEHN

Parameter C=[0.001,1]; IRRIZZEBUR B, oW

Parameter B=[0.001,1]; &R R ML, TEN

Parameter IMP=[0.001,0.03]; /A /KA i Ak 2 Lh, TomaN

Parameter SM=[5,80]; NP E KB KA R, A mm
Parameter EX=[0.1,2]; /1 KR FR S, TTEN

Parameter KG=[0.01,1]; IR KA E BK & KR R R B, TR
Parameter KSS=[0.01,1]; I KRR R R, TE AN
Parameter KKG=[0.01,1]; I KRR IR R, TR
Parameter KKSS=[0.01,1];  /4F-hiHiB &AL, TN
VarParameter s=[0,80]; /1 B AKAE P AR A B KR, BAA7: mm
VarParameter QRSS=[0,140]; /¥J#AEHA, Bhr: m 3/s
VarParameter QRG=[0,60]; [RIUEH AR, AL mA3/s
VarParameter pu(2)=[0,1];
StartProgram [Fortran];
Subroutine MainModel
integer i
real*8 temd, temdl, temd2
real*8 wwmm, wm, w, SSM, U, D1, A, tem_EM, tem_pe, tem_ei
real*8 UH(0:2)
real*8 EU, EL, ED, wu_u, wl |, wd_d, w_w, R, s_s, AU, FR, RSS, RG, QRSS s, QRG g, QRS, Q
real*8 RS, RS 1, RS 2

UH(0) = pul 1/0.3;//7C R IR B 28

UH(1) = pu2 1//0.6;//7C R IR FAr 28

UH(2) = 1-pul-pu2 1/0.1;//TC R IR A 28

wm = wum + wim + wdm /8 H3HR KEKE=

w=wu + wl + wd /88— IR i IR VIUR B K &

wwmm = (1 + B)*wm VIR KAt K

SSM = (1 + EX)*SM & ¥iilf Fi KA HBHKEKEE

temd2 =0




WHE = R AHUR &

wWu_u=wu

wl 1=wl

wd_d=wd

W_W=W

S 8=S§

QRSS s =QRSS

QRG g=QRG

U=Area/(DT*3.6)  /BfrEsH 2%k

doi=0, DatalLength - 1
tem EM =0 !Evap(i)*kl;
if ((wu_u + Rainfall(i)) >= tem_EM) then
EU =tem_EM
EL=0
ED=0
else
EU = wu_u + Rainfall(i)
if (wl_1>= c*wlm) then
EL = (tem_EM - EU)*wl_l/wlm
ED=0
else
if (wl_1>=c*(tem_EM - EU)) then
EL = c*(tem_EM - EU)
ED=0
else
EL=wl 1
ED =c*(tem_EM - EU) - EL
end if
end if
end if
tem_ei=EU +EL+ ED
tem_pe = Rainfall(i) - tem_ei

UFRTHE KIS0  P=R . R K
temdl = (1 - w_w/wm)
if (temd1 <0) temdl =0
A=wwmm*(1 - temd1**(1/(1 + B)))
if (tem_pe > 0) then
if ((tem_pe + A)>=wwmm) then
R=tem pe-(wm-w_w)
else
R=tem pe - (Wwm-w_w) - wm*(1-(tem_pe + A)/wwmm)**(1 + B))
end if
else
R=0
end if

temdl = (1 - s_s/SM)
if (temd1 <0) temdl =0

AU = SSM*(1-temd1**(1/(1 + EX)))
WE: DU TR ss-fo/f 22 4T (FR=1) THH, H48% FR
if (tem_pe > 0) then
FR =R/tem_pe - IMP
if (AU + tem_pe) < SSM) then
RS =(1 - IMP)*FR*(tem_pe - SM +s_s + SM*(1 - (tem_pe + AU)/SSM)**(1 + EX))
RSS =(SM - SM*(1 - (tem_pe + AU)/SSM)**(1 + EX))*KSS*(1 - IMP)*FR
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RG = (1 - IMP)*FR*KG*(SM - SM*(1 - (tem_pe + AU)/SSM)**(1 + EX))
s s=(1-KSS -KG)*(SM - SM*(1 - (tem_pe + AU)/SSM)**(1 + EX))
else
RS =(1 - IMP)*FR*(tem_pe +s_s - SM)
RSS =(1 - IMP)*FR*SM*KSS
RG = (1 - IMP)*FR*SM*KG
s s=SM*(1 - KSS - KG)
end if
else
temdl = (1 - w_w/wm)
if (temdl < 0) temd1 =0
FR =1 - temd1**(B/(1 + B))
RS=0
RSS =s_s*KSS*(1 - IMP)*FR
RG =s_s*KG*(1 - IMP)*FR
s s=(1-KSS-KG)*s_s
end if

IR IS K E
if ((wu_u + Rainfall(i) - R- EU) <= wum) then
wu_u =wu_u + Rainfall(i) - R - EU
wl 1=wl 1-EL
wd d=wd_d-ED
else
WUu_u = wum
if (wl_1- EL+ (wu_u + Rainfall(i) - EU - R - wum)) <= wlm) then
wl 1=wl |- EL+ (wu_u+ Rainfall(i) - EU - R - wum)
else
wl 1=wlm
end if

if (wd_d - ED + (wl_I - EL+ (wu_u+Rainfall(i) - EU - R - wum) - wim)<=wdm) then
wd_d=wd_d - ED + (wl_l - EL + (wu_u + Rainfall(i) - EU - R - wum) - wlm)
else
wd_d =wdm
end if
end if
if (wu_u > wum) wu_u = wum
if (wl_1>wlm) wl 1 =wlm
if (wd_d > wdm) wd_d = wdm

w w=wu utwl IH+wd d

HHE R AR
if (i ==0) then
QRS=0
else if (1==1) then
QRS = (RS + Rainfall(i)*IMP)*U*UH(0)
RS 1=RS
else if (1 ==2) then
QRS = (RS + Rainfall(i)*IMP)*U*UH(0) + (RS _1 + Rainfall(i-1)*IMP)*U*UH(1)
RS 2=RS 1
RS 1=RS
else
QRS = (RS + Rainfall(i)*IMP)*U*UH(0)+(RS_1 + Rainfall(i-1)*IMP)*U*UH(1)+(RS_2 + Rainfall(i-
2)*IMP)*U*UH(2)
RS 2=RS 1
RS 1=RS
end if




W R A AR
if (> 0) then
QRSS s =QRSS s*KKSS + RSS*(1 - KKSS)*U
QRG g=QRG g*KKG + RG*(1 - KKG)*U
end if

RS
Runoff(i) = QRS + QRSS s+ QRG g
end do

End Subroutine
EndProgram;
Data;
1,2,2,2,1,1,1,0,0,0,0,0,1,1,1,0,1,3,3,3,4,4,6,2,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0;
0,0,17,60,91,91,79,67,50,42,22,17,44,48,66,78,76,104,170,234,293,295,425,395,359,309,279,247,222,213,185,157,170,156,1
45,131,134,140,122,115,108,87,84,83,74;
Data;
2,6,10,4,3,3,4,4,3,3,7,5,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,2,1,2,1,1,1,1;
115,187,379,607,563,539,550,697,836,790,713,1000,1021,810,608,535,476,403,340,295,259,215,204,260,283,239,220,181,1
42,132,196,219,236,255,262,332;
Data;
1,1,1,0,1,3,3,3,2,5,4,2,4,6,4,2,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0;
61,15,8,20,31,57,65,120,212,310,469,491,561,562,658,611,587,518,443,365,299,275,256,281,278,232,194,148,106,119,99,7
0;

Pascal 15 7 Z2 VLAY SR A ACHD

Variable Rainfall; //unit: mm

Variable RunofffOutPut]; /hunit: m"3/s

//Variable Evap; //Evaporation, unit: mm

Constant Area = 700; //catchment area, unit: km”"2

Constant DT =1; //time interval, unit: hr

Constant WUM = 40; /happer field capacity, unit: mm
Constant WLM = 80; /Nlower field capacity, unit: mm
Constant WDM = 80; //deeper field capacity, unit: mm
VarParameter wu=[0,40]; //initial surface water, unit: mm
VarParameter wi=[0,100]; //initial ground water, unit: mm
VarParameter wd=[0,80]; //initial deep water, unit: mm

Parameter K1=[0.001,1]; NZERILRE, TEN

Parameter C=[0.001,1]; INRIZHEUR R, TTEH

Parameter B=[0.001,1]; &R R a5, RN

Parameter IMP=[0.001,0.03]; /A& /KR AL 5 A IR AR 2 Lk, TN
Parameter SM=[5,80]; IS4 H K EKA R, AL mm
Parameter EX=[0.1,2]; /1 E HK I FaE, TEEN

Parameter KG=[0.01,1]; /R KN E KB KEFRHRARE, TEN
Parameter KSS=[0.01,1]; /1E AR R R R, TEN
Parameter KKG=[0.01,1]; /1 E KT KR &%, TEN
Parameter KKSS=[0.01,1]; /ERREIBR R, LEN
VarParameter s=[0,80]; /18 HAKLE P TR _E R E KR, BAL: mm
VarParameter QRSS=[0,140]; /FIMEIEH IR, Al m 3/s
VarParameter QRG=[0,601]; /WG R R, $AL: mn3/s
VarParameter pu(2)=[0,1];
StartProgram;
var i: integer;
temd, temd1, temd2 : Double;
wwmm, wm, w, SSM, U, D1, A, tem_EM, tem_pe, tem_ei : Double;
UH : array[0..2] of Double;
EU, EL, ED,wu u, wl 1, wd d,w w, R, s s, AU, FR, RSS, RG, QRSS s, QRG g, QRS, Q : Double;
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RS, RS 1,RS 2: Double;

begin
UHI0] :=pul; 110.35// FE R IR BLAT 2%
UH[1] = pu2;/0.6; 1TG R IR BT 2
UH[2] = 1-pul-pu2; 11013/ TE R IR AV 2%
wm = wum + wim + wdm; /&S BIERKEKEE
w=wu + wl + wd; 15— RS L IR E B K &=
wwmm := (1 + B)*wm; RSN Vi 5
SSM := (1 + EX)*SM; IAAE K s H K B KA &
temd2 := 0;
A =R O &
Wu_u == wu;
wl 1:=wl;
wd_d = wd;
W_W =W
S SI=8;
QRSS s :=QRSS;
QRG_g:=QRG;

U := Area/(DT*3.6); VDR F )

for i := 0 to DataLength - 1 do begin
tem EM = 0; //Evap[i]*kl1;
if (wu_u + Rainfall[i])>=tem EM then begin
EU =tem EM;
EL:=0;
ED :=0;
end
else begin
EU :=wu_u + Rainfall[i];
if wl_I>=c*wlm then begin
EL = (tem_EM - EU)*wl l/wlm;
ED :=0;
end
else begin
if wl_1>= c*(tem_EM - EU) then begin
EL = c*(tem_EM - EU);

ED :=0;
end
else begin

EL:=wl |

ED :=c*(tem_EM - EU) - EL;
end,;

end;
end;
tem_ei := EU + EL + ED;

tem_pe := Rainfall[i] - tem_ei;

IR —ZKIERS L F P=R RI 7K
temdl := (1 - w_w/wm);
if temdl < 0 then temdl := 0;
A = wwmm*(1 - power(temdl,1/(1 + B)));
iftem_pe > 0 then begin
if (tem_pe + A)>=wwmm then R :=tem_pe - (wm - w_w)
else R :=tem_pe - (Wm - w_w) - wm*power((1-(tem_pe + A)/wwmm),(1 + B)));
end
else begin
R :=0;




end;

temdl := (1 - s_s/SM);
if temdl < 0 then temdl := 0;

AU = SSM*(1-power(temd1,1/(1 + EX)));
M DUR TSI ss-fo/f 22 At (FR=1) H5H0, 4% FR
iftem_pe>0 then begin
FR :=R/tem_pe - IMP;
if (AU + tem_pe)<SSM then begin
RS :=(1 - IMP)*FR*(tem_pe - SM +s_s + SM*power((1 - (tem_pe + AU)/SSM),(1 + EX)));
RSS :=(SM - SM*power((1 - (tem_pe + AU)/SSM),(1 + EX)))*KSS*(1 - IMP)*FR;
RG = (1 - IMP)*FR*KG*(SM - SM*power((1 - (tem_pe + AU)/SSM),(1 + EX)));
s s :=(1-KSS - KG)*(SM - SM*power((1 - (tem_pe + AU)/SSM),(1 + EX)));
end
else begin
RS :=(1 - IMP)*FR*(tem_pe +s_s - SM);
RSS = (1 - IMP)*FR*SM*KSS;
RG = (1 - IMP)*FR*SM*KG;
s s = SM*(1 - KSS - KG);
end;
end
else begin
temdl := (1 - w_w/wm);
if temd1 < 0 then temd1 := 0;
FR :=1 - power(temd1,B/(1 + B));
RS :=0;
RSS :=s_s*KSS*(1 - IMP)*FR;
RG =s_s*KG*(1 - IMP)*FR;
s s =(1-KSS -KG)*s_s;

end;

IR IS K E
if ((wu_u + Rainfall[i] - R- EU))<=wum then begin
wu_u :=wu_u + Rainfall[i] - R - EU;
wl 1:=wl 1-EL;
wd_d:=wd_d - ED;
end
else begin
Wu_u = wum;
if (wl_1- EL + (wu_u + Rainfall[i] - EU - R - wum))<=wlm then
wl_1:=wl 1-EL+ (wu_u + Rainfall[i] - EU - R - wum)

else wl_1:=wlm;

if (wd_d - ED + (wl_I - EL + (wu_u+Rainfall[i] - EU - R - wum) - wlm)<=wdm) then
wd_d :=wd_d-ED + (wl_l - EL + (wu_u + Rainfall[i] - EU - R - wum) - wlm)
else wd_d = wdm;
end;
if wu_u > wum then wu_u := wum;
if wl 1> wlm then wl 1 := wilm;
ifwd _d>wdm then wd_d := wdm;

w_w =wu_utwl l+wd_d;

IR RATT

if i=0 then QRS :=0

else if i=1 then begin
QRS = (RS + Rainfall[i]*IMP)*U*UH[0];
RS 1:=RS;
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end
else if i=2 then begin
QRS := (RS + Rainfall[i]*IMP)*U*UH[0] + (RS _1 + Rainfall[i-1]*IMP)*U*UH[1];

RS 2:=RS I;
RS 1:=RS;
end
else begin
QRS = (RS + Rainfall[i]*IMP)*U*UH[0]+(RS_1 + Rainfall[i-1]*IMP)*U*UH[1]+(RS_2 + Rainfall[i-
2]*IMP)*U*UH]2];
RS 2:=RS I;
RS 1:=RS;
end;

IS R R AR

if i > 0 then begin
QRSS s :=QRSS_s*KKSS + RSS*(1 - KKSS)*U;
QRG_g = QRG_g*KKG + RG*(1 - KKG)*U;

end;

IR ARTR
Runoff[i] := QRS + QRSS s+ QRG g;
end;

end;
EndProgram;
Data;
1,2,2,2,1,1,1,0,0,0,0,0,1,1,1,0,1,3,3,3,4,4,6,2,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0;
0,0,17,60,91,91,79,67,50,42,22,17,44,48,66,78,76,104,170,234,293,295,425,395,359,309,279,247,222,213,185,157,170,156,1
45,131,134,140,122,115,108,87,84,83,74;
Data;
2,6,10,4,3,3,4,4,3,3,7,5,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,2,1,2,1,1,1,1;
115,187,379,607,563,539,550,697,836,790,713,1000,1021,810,608,535,476,403,340,295,259,215,204,260,283,239,220,181,1
42,132,196,219,236,255,262,332;
Data;
1,1,1,0,1,3,3,3,2,5,4,2,4,6,4,2,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0;
61,15,8,20,31,57,65,120,212,310,469,491,561,562,658,611,587,518,443,365,299,275,256,281,278,232,194,148,106,119,99,7
0;

Fortran B\, Tank BLRY SR ALY

Title "Tank Model";

Variable Rainfall; //unit: mm

Variable Runoff[OutPut]; /hanit: m"3/s

Constant DT =1; /time interval, unit: hr
Constant Area=700); //catchment area, unit: km”2

Parameter K(1:8)=[0,1];

Parameter S(1:4)=[0,300];

VarParameter L(1:4)=[0,300];

StartProgram [Fortran];

Subroutine MainModel
integer i
real*8 Q1, Q2, Q3, Q4, Q5, Q6, Q7, Q8
real*8 SS1, SS2, SS3, SS4

SS1=L1
SS2=12
SS3=1L3
SS4 =14
do i=0, DataLength - 1
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//tank 1
Ql=0
Q2=0
if (SS1 > S2) then
Q2 =K2 *(SSI - S2)
if (SS1>S1) Q1 =K1 * (SS1 - S1)
end if
Q3 =K3*(SS1-Q1-Q2)
SS1=SS1 + (Rainfall(i) - Q1 - Q2 - Q3)*DT
if (SS1<0)SS1=0
//tank 2
if (SS2 > S3) then
Q4 =K4*(SS2 - S3)
else
Q4=0
end if
Q5=KS5 *(SS2-Q4)
SS2=SS2+(Q3-Q4-Q5)*DT
if (SS2<0)SS2=0
//tank 3
if (SS3 > S4) then
Q6 =K6%(SS3 - S4)
else
Q6=0
end if
Q7 =k7*(SS3 - Q6)
SS3=SS3+(Q5-Q6-Q7) *DT
if (SS3<0)SS3=0
//tank 4
Q8 =k8*(SS4 + Q7)
SS4 =SS4 + (Q7 - Q8)*DT
if (SS4<0) SS4=0
// change unit from mm -> m"3/s
Runoff(i) = 3600*(Q1+Q2+Q4+Q6+Q8)*Area*10/(DT*36)
end do
End Subroutine
EndProgram;
Data;
1,2,2,2,1,1,1,0,0,0,0,0,1,1,1,0,1,3,3,3,4,4,6,2,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0;
0,0,17,60,91,91,79,67,50,42,22,17,44,48,66,78,76,104,170,234,293,295,425,395,359,309,279,247,222,213,185,157,170,156,1
45,131,134,140,122,115,108,87,84,83,74;
Data;
2,6,10,4,3,3,4,4,3,3,7,5,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,2,1,2,1,1,1,1;
115,187,379,607,563,539,550,697,836,790,713,1000,1021,810,608,535,476,403,340,295,259,215,204,260,283,239,220,181,1
42,132,196,219,236,255,262,332;
Data;
1,1,1,0,1,3,3,3,2,5,4,2,4,6,4,2,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0;
61,15,8,20,31,57,65,120,212,310,469,491,561,562,658,611,587,518,443,365,299,275,256,281,278,232,194,148,106,119,99,7
0;

Pascal 3, Tank 1A SR A/ CAG

Variable Rainfall; //unit: mm

Variable Runoff[OutPut]; /hanit: m"3/s

Constant DT =1; //time interval, unit: hr
Constant Area=700); //catchment area, unit: km”2

Parameter K(1:8)=[0,1];
Parameter S(1:4)=[0,300];
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VarParameter L(1:4)=[0,300];
StartProgram;
var
i: integer;
Q1, Q2, Q3, Q4, Q5, Q6, Q7, Q8: Double;
SS1, SS2, SS3, SS4: Double;
begin
SS1:=L1;
SS2 :=12;
SS3 :=13;
SS4 =14,
for i := 0 to DataLength-1 do begin
//tank 1
Ql :=0;
Q2 :=0;
if SS1 > S2 then begin
Q2 :=K2 *(SSI - S2);
if SS1 > S1 then Q1 :=K1 * (SS1 - S1);
end;
Q3 :=K3*(SS1 - Q1 - Q2);
SS1 :=SS1 + (Rainfall[i] - Q1 - Q2 - Q3)*DT;
if SS1 <0 then SS1 :=0;
//tank 2
if SS2 > S3 then Q4 := K4*(SS2 - S3)
else Q4 :=0;
Q5 :=K5 *(SS2 - Q4);
SS2 :=SS2 +(Q3 - Q4 - Q5) * DT;
if SS2 < 0 then SS2 :=0;
//tank 3
if SS3 > S4 then Q6 := K6*(SS3 - S4)
else Q6 :=0;
Q7 :=k7*(SS3 - Q6);
SS3:=SS3 +(Q5 - Q6 - Q7) * DT;
if SS3 <0 then SS3 :=0;
//tank 4
Q8 :=k8*(SS4 + Q7);
SS4 :=SS4 +(Q7 - Q8)*DT;
if SS4 < 0 then SS4 = 0;
// change unit from mm -> m"3/s
Runoff[i] := 3600*(Q1+Q2+Q4+Q6+Q8)*Area*10/(DT*36);
end,
end;
EndProgram;
Data;
1,2,2,2,1,1,1,0,0,0,0,0,1,1,1,0,1,3,3,3,4,4,6,2,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0;
0,0,17,60,91,91,79,67,50,42,22,17,44,48,66,78,76,104,170,234,293,295,425,395,359,309,279,247,222,213,185,157,170,156,1
45,131,134,140,122,115,108,87,84,83,74;
Data;
2,6,10,4,3,3,4,4,3,3,7,5,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,2,1,2,1,1,1,1;
115,187,379,607,563,539,550,697,836,790,713,1000,1021,810,608,535,476,403,340,295,259,215,204,260,283,239,220,181,1
42,132,196,219,236,255,262,332;
Data;
1,1,1,0,1,3,3,3,2,5,4,2,4,6,4,2,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0;
61,15,8,20,31,57,65,120,212,310,469,491,561,562,658,611,587,518,443,365,299,275,256,281,278,232,194,148,106,119,99,7
0;

WL AR B 4
13



Sum Squared Error (SSE): 169619.465093027

Root of Mean Square Error (RMSE): 38.7434796219006
Correlation Coef. (R): 0.984176967899181

R-Square: 0.968604304143226

Adjusted R-Square: 0.966774281612611

Determination Coef. (DC): 0.957735632230448
F-Statistic: -0.909831490795849

Parameter

imp

sm

ex

kg

kss

kkg

kkss

wu(Data File-1)
wl(Data File-1)
wd(Data File-1)
s(Data File-1)
qrss(Data File-1)
qrg(Data File-1)
pul(Data File-1)
pu2(Data File-1)
wu(Data File-2)
wl(Data File-2)
wd(Data File-2)
s(Data File-2)
qrss(Data File-2)
qrg(Data File-2)
pul(Data File-2)
pu2(Data File-2)
wu(Data File-3)
wl(Data File-3)
wd(Data File-3)
s(Data File-3)
qrss(Data File-3)
qrg(Data File-3)
pul(Data File-3)
pu2(Data File-3)

Best Estimate
0.855426775391485
0.808851164524568
0.184920770515955
0.00107674998674387
68.1988588979506
1.98514378764974
0.0100003486384829
0.0778087351474036
0.702865349201855
0.548362093750518
38.5012544538966
87.1469022219206
74.4895199908127
0.0265345482743812
0.0115462615838461
5.6576197186981
0.664398895219692
0.185206720907544
34.6754317495437
81.6282361868589
67.5078674841578
46.9520142027493
65.9925646690238
59.9489420648713
3.16383434163206E-8
0.509745053253273
38.1459887423093
88.3122760222705
78.327679664996
14.5505612638131
1.93827413780542
0.000206467283518477
0.157773244578319
0.360559778042823

Tank LAY 145 R

Sum Squared Error (SSE): 193831.204981359

Root of Mean Square Error (RMSE): 41.4164266694403
Correlation Coef. (R): 0.969943989149011

R-Square: 0.940791342086297

Adjusted R-Square: 0.937684678696941

Determination Coef. (DC): 0.930638034337847
F-Statistic: 4.17440658148727

Parameter

Best Estimate

6.19569903435736E-5
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k2
k3
k4
k5
k6
k7
k8
sl
s2
s3
s4
11(Data File-1)
12(Data File-1)
13(Data File-1)
14(Data File-1)
11(Data File-2)
12(Data File-2)
13(Data File-2)
14(Data File-2)
11(Data File-3)
12(Data File-3)
13(Data File-3)
14(Data File-3)

3.69176604795171E-5
0.150597470577823
1.72750489950023E-21
0.00317266287965916
2.3814675752721E-5
0.107010527619448
4.28378943315246E-6
19.3499224830735
2.37172015093521
236.264755024378
38.1017191785378
4.92750939685252E-20
299.999999999974
3.50674561103486E-27
3.84436837686498E-15
2.37172017435349
1.73707550211224E-23
7.23738472356803
49.4430047511876
1.09556074584763E-20
9.15067658416832E-23
40.9737695109564
7.29566530092775E-15

5 0
600 2
m— [ 4
500 — SR .
. SR N
— WL AR
% 200 ﬁﬁ\ 1‘%1; i g
a Tankit HA270
\.E/ 300 +0
-145 12
& 200 14
16
100
18
0 20
0 10 20 30 40
IS 1) (ZNEF)
K 24-7 KRR 1 BRRLHE
1450 g O
1250 5
T
1050 Eﬂ:ﬁ, §
2 — SRR 10
2; 850 — WL AR
N . 15
‘M\; 650 TankiT HAR
\H- 20
S 450
250 2
50 30

5 10

15 20
18] (ZNE)

25 30

K 24-8 KR 2 AL

15

35

B (mm)

F% [9 (mm)



0
900
2
800
— [ 4
700 , ‘
6
8

~ — SRR

Q 600 S Y N E== /Y SN =
5 — AT BRI €
£ 500 TankitH A2 10 é
400 z
Jﬁé 12 ¥
:(\}j 300 14

200

100

15 20 25 30
i [A) (ZINFRF)

24-9 J/KIEFE 3 BT
MG RTE, PRI R 5 2h SRR Fad B S NI R, B
VLA RS U Tank 578,

24.5 /NgE

Zifr 1stOpt MUGMAEAEI, n] AP iy ot Ak B 52 2% (1) T RE AU 350 i) AL,
I R R B D BOEAE B L AR a2 EEAT, A 298 R AR 5 ik
JE R R AR RN, FE MR I

B Ja wa BV — R, ARGIRALH A L AR > 1stopt EHZ
2%,

16



