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Figure 1. Karst geological map of the province with the location of karst springs.
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Table 1. Location of studied karst springs in Kermanshah province.

y X Name of the spring row vy X Name of the spring row
3816704 748484 Deh moradkhan 31 3809116 670141 nilufer 1
3862946 637199 Ghori ghaleh 32 3816840 718110 bernaj 2
3793390 650099 kashineh 33 3813753 722437 berkeh 3
3815486 755863 Bid sorkh 34 3808071 724028 biston 4
3763087 666430 Mileh sar 35 3813782 722167 najibaran 5
3778296 636295 arkavazi 36 3817519 684326 Khezre zendeh 6
3836559 669471 Bi abr 37 3823474 646821 Gharah daneh 7
3815814 652750 Bor bor 38 3842920 652248 ravansar 8
3860531 638374 kavat 39 3828578 673623 hashilan 9
3847498 725253 galvig 40 3816431 651332 Mir azizi 10
3788262 654802 Chahar zabar 41 3820719 646634 tiran 11
3847385 622707 bes 42 3799291 724248 chehr 12
3804941 765354 khiromandan 43 3824219 685506 sarableh 13
3836524 744590  sirijan 44 3840861 653575 gaberi 14
3831263 768169 garmkhani 45 3780294 692467 sarveno 15
3806370 754296 garos 46 3827507 681118 sorkal 16
3855042 741048 Gareh darband 47 3816630 731216 Baba rasol 17
3831138 715577 Armani jan 48 3774540 658353 shian 18
3820129 748413 darband 49 3832277 767152 fesh 19
3871523 750503 charmaleh 50 3824884 761865 Kabotar laneh 20
3791550 613078 rashmineh 51 3812679 765717 marab 21
3816006 607097 Ghochi bashi 52 3747543 671440 harasam 22
3817121 683967 Khezer elyas 53 3832110 680360 varmenjeh 23
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3756337 663343  Gave ravani 54 3832094 767975 bayjan 24
3837541 674734 berenjan 55 3812996 768772 soltan 25
3846970 618314 Bard zangir 56 3771723 666812 shahini 26
3755605 662563 Metrovan gave ravani 57 3822005 717303 gaznahleh 27
3844006 731836 navron 58 3852824 641662 Sararod olia 28
3880636 623632 Mir abad 59 3816620 675724 yavari 29
- - - - 3879332 625135 holy 31
coliile 55 oyline! (S5 gbraaiinr (1) Sl sboolo b ylods —Y Jour
Table 2. Counting dry (wetter) months of karst springs in Kermanshah province.
Armani jan
Period(month) 1 2 3 4 5 6 7 8 9 10 11 12
Number of wet months 116 53 34 24 16 14 8 6 6 6 6 6
Number of dry months 18 7 3 2 2 1 - - - -
Baba rasol
Period(month) 1 2 3 4 5 6 7 8 9 10 11 12
Number of wet months 264 128 83 60 41 40 20 18 18 18 18 18
Number of dry months 61 28 13 10 7 5 4 4 3 3 1 -
s & o2 3o 31 b Aoy ai¥lu Lo (AT Y Jsu
Table 3. The average annual flow of springs from maximum to minimum.
:‘\I/Iedium Name of the spring oW Medium Nar_ne of the oW Medium Name of the row
ood flood spring flood spring
1051 Bor bor 41 2622.739 kashineh 21 28224.06 ravansar 1
1007.308  Mileh sar 42 2494.904 Ghori ghaleh 22 22727 bernaj 2
956.888 Ghochi bashi 43 2420.865 jaberi 23 17922.89 Kabotar laneh 3
809.129 sarableh 44 2309.3 Bi aber 24 13141.35 nijibaran 4
805.769 shahini 45 2210.824 Gharah daneh 25 10344 nilufar 5
619.703 soltan 46 2175.69 Khezre zendeh 26 9020.111 marab 6
591.7142  Chahar zebar 47 1992.845 Sararod olia 27 8846.462 bistoun 7
575 rashmineh 48 1983.296 harasam 28 7605.937 gaznahleh 8
525.8621  sarveno 49 1940.218 berkeh 29 7291.167 khiromandan 9
456.4 charmaleh 50 1551.583 bes 30 6848.6 kavat 10
314.33 Khezr elyas 51 1507 Gaveh ravani 31 6077.407 shian 11
300.129 chehr 52 1494.091 Garm khani 32 5429.407 fesh 12
275.562 berenjan 53 14166.283 holi 33 4933.724 varmenjeh 13
260.965 sorkal 54 1432.444 baijan 34 4884.708 sirijan 14
183.9 Mir abad 55 1422 arkavazi 35 4504.156 tiran 15
96.766 Ghareh darband 56 1376.852 Baba rasoul 36 4346.4 Armani jan 16
92.7 Metrovan gave ravani 57 1347.818 garos 37 4163.8 Bard zanjir 17
86.32 Deh morad khan 58 1322.5 Mir azizi 38 4057.92 yavari 18
2057 navron 59 1164.885 bid sorkh 39 3768 darband 19
1091.867 gelvij 40 3236.667 hashilan 20
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Figure 2. Logarithmic - logarithmic curves of the duration of drier (drier) sprin.
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Table 4. The dry fractal dimension of springs from maximum to minimum.

Dry fractal dimension Name of the spring row Dry fractal dimension Name of the spring row
1.71 navron 15 8 barnaj 1
1.68 Gaveh ravani 16 5.75 berenjan 2
15 jaberi 17 411 babarasoul 3
15 sarableh 18 3.42 nujibaran 4
1.48 Ghareh darband 19 3.14 Metrovan gaveh ravani 5
1.42 tiran 20 2.81 Khezre elyias 6
1.42 kavat 21 271 armanigan 7
1.28 Mileh sar 22 2.61 Mir azizi 8
1.18 Sour kal 23 2.45 Bor bor 9
1.18 yavari 24 2.23 arkovazi 10
1.16 Bide sorkh 25 2.16 Mir abad 11
1 hashilan 26 1.89 Dehmorad khan 12
1 nilufer 27 1.87 Bi abr 13
1.87 Khezr zendeh 14
i 42 ey S 5l s dsdzr () 5 JUS ) an -0 Jgur
Table 5. The more fractal dimension (juicy) of springs from maximum to minimum.
Wet fractaldimension ~ Name of the spring row  Wet fractal dimension Name of the spring row
1.7 Ghahar zabar 31 6.76 berenjan 1
1.68 Bid sorkh 32 4.08 Metrovan gave ravani 2
1.68 arkavazi 33 3.57 Khezr elyas 3
1.66 holi 34 3.5 Armani jan 4
1.66 Ghori ghaleh 35 33 Gaz nahleh 5
1.66 soltan 36 3 Mir abad 6
1.66 darband 37 2.56 Gave ravani 7
1.65 sorkal 38 2.41 Baba rasoul 8
1.64 garos 39 2.25 Khezr zendeh 9
1.64 kashineh 40 2 Mir azizi 10
1.63 Kabitar laneh 41 2 Ghareh darband 11
1.63 shahini 42 1.87 yavari 12
1.63 baijan 43 1.85 nilifar 13
1.62 berkeh 44 1.85 sarableh 14
1.61 Bi abr 45 1.85 ravansar 15
1.6 Gharah daneh 46 1.85 jaberi 16
1.58 kavat 47 1.85 tiran 17
1.57 Ghochi bashi 48 1.81 Dehmorad khan 18
1.55 harasam 49 1.8 barnaj 19
1.55 fesh 50 1.77 bes 20
1.55 sirijan 51 1.76 ghehr 21
1.51 marab 52 1.75 varmenjeh 22
1.5 rashmineh 53 1.75 Mileh sar 23
1.49 garmkhani 54 1.74 biston 24
1.49 charmaleh 55 1.73 kojibaran 25
1.47 Baba ali khiromandan 56 1.73 shian 26
1.42 Bard zanjir 57 1.72 gelvij 27
1.28 navron 58 1.72 Sabz ali hashilan 28
0.22 Bor bor 59 1.7 Sarve no 29
1.7 Sararod olia 30
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Figure 3. The map is also more fractal.
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Figure 4 .The map is also a dry fractal dimension.
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Figure 5. Comparison of rainfall curves - spring discharge.
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Table 6. The duration of dry springs after the cessation of rain.

Dry time( month) Name of the spring row Dry time( month) Name of the spring row
12 Mir abad 14 70 Mileh sar 1
11 Khezre elyas 15 37 Ghareh dar band 2
8 berenjan 16 35 navron 3
8 Bi abr 17 28 Metrovan gaveh ravani 4
8 Sabz ali hashilan 18 24 Bor bor 5
8 yavari 19 24 Bid sourkh 6
7 Armani jan 20 21 Mir azizi 7
7 tiran 21 19 Dehmorad khan 8
7 kavat 22 19 Gave ravani 9
7 njibaran 23 17 arkovazi 10
4 nilofar 24 17 Baba rasol 11
2 jaberi 25 16 Khezr zendeh 12
2 sarableh 26 16 sorkal 13
1 barnaj 27

\
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Figure 6. (Annual temperature map of Kermanshah province (taken from the website of Ministry of Roads and

Urban Development, National Meteorological Organization, General Directorate of Meteorology of Kermanshah
Province).
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Figure 7. Annual evaporation map of Kermanshah province (taken from the website of Ministry of Road and Urban
Development, National Meteorological Organization, General Directorate of Meteorology of Kermanshah Province).

570000 640000 710000 780000
n n n n

3900000

3900000
i
e‘
o

3850000
\
3850000

3800000
.
3800000

] o0
[ 400-500
I 500-600
I s00-700
I 700-800
[ 500-500

0o 10 20 40 60 80 I >o00

3750000
Py
3750000

570000 640000 710000 780000

wliolgd IS 010l ¢ jguiS cawliiolgd (ylojlus «(g 3wyt 9 0 1) @39 Culuw 31 aid S p)oliiilo ) oyl ¥ lw o,b s — A S
W(oliilo,s oyl

Figure 8. Annual precipitation map of Kermanshah province (taken from the website of the Ministry of Roads and
Urban Development, National Meteorological Organization, General Directorate of Meteorology of Kermanshah
Province.
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