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1 Artificial Neural Networks
2 Ant Colony Optimization

3 Particle Swarm Optimization
4 Simulated Annealing

5 Tabu Search Algorithm

6 Bees Algorithm
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. Longi Latitud Elevatio . Pe_rlod of Validation data
Location o o n installation data . .
tude (°E) e (°N) - series Period
(m) series

Birjand 59.20 32.87 1491.0 1982-2001 2004-2005

Esfahan 51.67 32.62 1550.4 1985-2001 2002-2005

Kerman 56.97 30.25 1753.8 1984-2001 2002-2005
Khoor-Biabanak 55.08 33.78 845.0 1988-2001 2002-2005

Tabass 56.92 33.60 711.0 1986-2000 2001-2003

Tehran 51.32 35.68 1190.8 1974-1987 1998-1999
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: 2
Min F(x) = Z(Eactual - Epredicted) (1-3)

=1
03) (e g My polie iS4 Epredic s Eactual <
Aol oo Slaalie olaw K g gowd 95 (il (g o
nolie (Bl Cqx S ed 2 ln S9zee Sl le

S 95 (651 Jomily uess slo Jow ol o Cgllae Lo 45 b igllas
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Population :( Population size: 50, Population type:
Double vector, Creation function: Uniform)

Selection :( Selection function: Stochastic uniform)
Reproduction :( Elite count: 2.0, Crossover fractions: 0.8)
Crossover :( Crossover function: Scattered)

Mutation :( Mutation function: Gaussian, Scale: 1.0,
Shrink: 1.0)

Stopping criteria :( Generation: 100)

Jooz 3 b Jae b Jliel s by slo o)90 & bgpe Sledbl gt

ol 03el (1-3)

Q_g_‘ 5 solawl 3,90 s p.':;“)jf.ll ‘50L42.5l ‘_;LA)LJ)L;, (7-3) Jiw
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ol el S DD 29,8 (5l Ay ;08]9S o 5o

oo ilonsion s IS et ys3 (5551 demily CeedS o Joe ot
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Model no.  Equation form Source

1 H/Hg =a+hb(S/Sp) [6,7]

2 H/Ho =a+b(S/S, ) +¢(S/S, ) [5]

3 H/H, = a+bexp(S/S,) (8]

4 H/Ho =a+b(S/S, ) +cexp(S/S, ) [3]

5 H/Hg =a+b(S/Sy )° [9]

6 H/Hg = a+bCos(c(S/Sp ) +dSin(c(S/Sg )+ eCos(2¢(S/Sg ) + BSin(2¢(S/Sg ) [9]

7 H/H, = aSin(b(S/S, )+ ¢)+ dSin(e(S/S, ) + f )+ gSin(h(S/S, ) +1i) [9]

8 H/Ho =a+bSin(c(S/S, )+ d)+eSin(f(S/S, )+ g) + hSin(i(S/S, ) + ) [9]

9 H/Hg =a+bCos(c(S/Sg )+ dSin(c(S/Sg )+ eCos(2¢(S/S ) + [

15in(2c(S/Sg )+ gCos(3¢(S/Sg )+ hSin(3¢(S/Sp )

10 H/Hg =aLn(AT)+b [10]

1 H/Ho =a(S/Sp)® Trax RH [11]

12 H=a(s/se)PRHC [12]

13 H=a+b(S/Sy)+cRH [13]

14 H/Ho =a(AT)*® +b [13]

15 H/Hy =a®s) [14]

16 H/Ho —as (1_ exp(— bATS » Present study
17 H/Hg = a(S0/9) present study
18 H/Hg =a+bRH+c(S/Sg )+dT present study
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model number a b c d e f g h i J

1 0.2369  0.5091 -
2 0.4250  0.2250 0.0992 - - - - - - -
3 0.3161  0.1567 -
4 0.1809 -0.2718 0.3071 - - - - - - -
g 0.4220 0.2850 0.8821
7
8
9

0.7667 -1.1225 0.2868 0.4780 0.5019 0.8003

0.4674 0.8866 0.1668 0.2603 0.4378

04109 03463  0.2464 0.0915

0.0348 12789 -20311 07115 01512 00682 05318 07479 02910  0.1435
12 01028 02859 06442 -0.3141 03918 03141 04901 02232 - ;
12 02590  0.0503 ;
ﬁ 02874 03115 01056 01657 - ; . f ; -
- 7349081 -1.8532 -7.5975 - - ; A ; ; -
e 53145 05000 -0.7000 - - . ) ; ; -
17 03285 -0.6595 - - - - y ; ; -
18 0.0031 ; ; ; - - ; ; ] ]

0.7370 -0.4505 -05357 - - - ; ; ; -

0.7265 4 g ; ; ; ]

0.0717  0.0016  0.4703  0.0063

Sl a..\.aT (4—3) Jﬁ‘» 0 s(3—3) J5d> B OMT Cewdo u.’a“)..a wL..:‘ » dxlas Sy90 &Lb JAA R

S5 i3 5l eoliiul bose] Casds ol po 5l ool b anlllas 5540 slo Jow s 4-3 Jgux

del Installation Validation
Model no. R2 R? MAPE

1 0.9813 0.9864 0.0880
2 0.9850 0.9902 0.0853
3 0.9847 0.9900 0.0831
4 0.9830 0.9892 0.0858
5 0.9832 0.9896 0.0897
6 0.9830 0.9893 0.0858
7 0.9839 0.9896 0.0831
8 0.9844 0.9899 0.0828
9 0.9832 0.9875 0.0844
10 0.9850 0.9885 0.0839
11 0.9824 0.9871 0.0998
12 0.9662 0.9625 0.1614
13 0.9648 0.9549 0.1663
14 0.9454 0.9578 0.1763
15 0.8797 0.8725 0.5329
16 0.9778 0.9864 0.1010
17 0.9850 0.9895 0.0834
18 0.9664 0.9750 0.1190
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