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for Estimating Areal Probable Maximum
Precipitation in Fars Province
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Abstract

Probable Maximum Precipitation is the greatest depth of
precipitation for certain duration. This study aimed derivation
of Depth-Area-Duration (DAD) curves in Fars province for
estimating 24-h Probable Maximum Precipitation (PMP2s)
using two Hershfield statistical approaches and estimating the
suitable frequency factor (km). For these purposes the
maximum 24-hour precipitation data ((P24)max) with a period
of 12-61 years were obtained for 52 stations with long-term
data. The km values in the first and second approaches were
estimated between 15.3 to 18.4 and 1.6 to 6.8, respectively.
Also the corresponding PMP24 were between 280 to 850 and
112 to 380 mm respectively for the two approaches. The
PMP24 values were estimated of 50 and 100 year return
periods 714 and 771 mm, respectively. Results showed that
the km values for the second approach are 75% lower than the
km for the first approach. The ratios of PMP24 to (P24)max Were
obtained in the range of 2.6 to 7.4 and 1.4 to 2.7 respectively
for the first and second approaches. Therefore, the second
approach is more reliable. Also, the isohyet maps were drawn
for PMP for the two approaches over the study area using
DEM in GIS. DAD and area reduction curves were
determined for each approach. Using these curves it is
possible to convert point PMP24 values to areal values in the
Fars province.
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Table 1- Geographical characteristics of selected stations for PMP calculation in Fars province
oy L] 13 PMP dewlome Sy oo ey ! Olasuin -) Jaaa

. - Altitude Length of

Station type Station Lat;\tIUde LongEltude from sea record

(N) (E) level (m) (year)
Shiraz 29°32' 52°36' 1484 61
Fasa 28°58' 53°41' 1288 50
Abadeh 31°11" 52°40' 2030 40
Zarghan 29°47' 52°43' 1596 34
Dorudzan 30°11’ 52°17 1650 29
Lar 27°42' 54°17 792 27
Synoptic Eghlid 30°54' 52°38' 2300 23
Darab 28°47' 54°17' 1098 22
Lamerd 27°22' 53°12' 405 22
Neyriz 29°12' 54°20' 1632 17
Bavanat 30°28' 53°40’ 2231 14
Takhte Jamshid 29°56' 52°54' 1605 14
Jahrom 28°29' 53°32' 1082 12
Abadeh tashk 29°48’ 53°43' 1604 42
Ahmadabad 30°23' 52°41' 2233 48
Arsenjan 29°55' 53°19’ 1648 42
Estahban 29°07’ 54°04' 1755 28
Emamzade 30°19' 52°35' 1842 29
Poltalkh 29°27' 53°25’ 1592 26
Jamalbeig 30°36’ 51°57 2010 46
Jahanabad 29°42' 53°51’ 1577 44
Chamriz 30°47' 52°10' 1840 45
Chubkhale 30°32' 51°53' 2056 42
Hosseinabad 29°57 52°21' 1695 41
Kharame 29°29’ 53°19’ 1597 23
Khosroshirin 30°54' 52°00' 2340 27
Khelar 29°57’ 52°14' 2078 22
Dorudzan 30°21' 52°44' 1662 31
Dezhkord 30°43' 51°57' 2107 22
Dashtbal 30°00' 52°58' 1673 45
Dashtak 30°17' 52°28' 2031 30
Doshmanziari 30°04' 52°22' 1615 22
Raingauge Dehbid 30°39' 53°11" 2312 42
Dehkade sefid 30°42' 52°04' 2181 39
Dubane 29°25' 52°46' 1490 41
Sade 30°43' 52°09' 2192 25
Sarvestan 29°16' 53°13' 1570 36
Sahlabad 29°15’ 53°53' 1518 27
Shul 29°44' 52°48' 1620 22
Edare markazi 29°37 52°32! 1522 47
Fenjan 30°23’ 53°29’ 2376 21
Ghatre aghaj 30°43’ 51°53’ 2306 43
Ghalat 29°50' 52°20’ 1881 41
Kaftar 30°31' 52°43' 2350 34
Katuri 29°59’ 53°21' 2003 42
Komehr 30°27' 51°52' 2377 18
Garde Estahban 29°09' 53°52' 1698 21
Goshnegan Maharlu 29°30 52°52' 1450 24
Madarsoleiman 30°19' 53°18' 1868 26
Mehrabad 29°58' 52°42' 1616 42
Neyriz 29°11’ 54°20’ 1657 36
Haragan 29°06' 54°28' 1898 47
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Fig. 1- Spatial distribution of raingauge and
synoptic stations in Fars province
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Table 2- The value of PMP24, maximum 24hours precipitation, and frequency factor in Hershfield method
for selected stations in Fars province

%456&0 dubm‘ d‘ﬁ ..\l:.&w;.é 0:39) )D (km)‘:;'g‘)ﬁ J.QLC 9 ((P24)max) ML«A Yf U‘“’)b. }S'.\A ¢PMP24 ﬂb&o —Y Jg-‘é

(P22) (P2a) Hershfields first approach Hershfields second approach

Station (mr;‘”;x ( rzr:n?)ax « PMP24 PMP24 « PMP2s PMP24

m (mm) (P24)max m (mm) (P24)max

Shiraz 99.0 45.00 17.5 384.8 3.89 3.6 190.6 1.93
Fasa 158.0 48.20 175 413.6 2.62 6.7 229.9 1.45
Abadeh 83.0 27.90 18.4 369.1 4.45 3.9 161.2 1.94
Zarghan 109.0 45.40 175 395.6 3.63 4.3 194.5 1.78
Dorudzan 113.2 58.50 16.9 426.8 3.77 35 211.7 1.87
Lar 915 35.00 18.0 477.3 5.22 3.2 202.1 2.21
Eghlid 104.0 46.60 175 481.7 4.63 3.4 216.7 2.08
Darab 77.0 42.10 17.7 387.3 5.03 2.7 166.3 2.16
Lamerd 76.0 36.40 17.9 426.1 5.61 2.7 176.6 2.30
Neyriz 69.0 31.40 18.3 397.6 5.76 2.9 160.9 2.33
Bavanat 61.0 38.00 17.8 434.7 7.13 1.7 160.9 2.64
Takhte Jamshid 70.0 44.20 175 518.1 7.40 1.6 191.7 2.74
Jahrom 69.9 40.90 17.7 492.8 7.05 2.0 180.3 2.58
Abadeh tashk 104.0 39.99 17.8 348.8 3.35 4.8 154.8 1.68
Ahmadabad 170.0 54.94 17.1 520.9 3.06 5.2 244.6 1.63
Arsenjan 1345 50.13 174 487.7 3.63 4.3 2119 1.78
Estahban 186.0 62.23 16.9 492.3 2.65 6.7 270.8 1.65
Emamzade 110.0 60.93 16.9 365.6 3.32 3.8 170.9 1.76
Poltalkh 66.0 30.25 18.3 305.4 4.63 3.3 120.3 2.06
Jamalbeig 100.0 52.83 17.3 409.3 4.09 2.9 174.2 1.97
Jahanabad 69.0 35.95 18.0 279.9 4.06 3.1 115.9 1.90
Chamriz 116.5 55.39 17.2 426.9 3.66 3.6 187.7 1.82
Chubkhale 145.0 77.45 16.2 548.0 3.78 3.0 246.6 1.92
Hosseinabad 75.0 48.38 17.7 3115 4.15 2.3 132.4 1.99
Kharame 63.0 34.65 18.1 284.8 4,52 2.9 114.2 2.04
Khosroshirin 101.0 46.69 175 469.1 4.64 3.1 188. 2 211
Khelar 109.0 66.32 16.7 519.9 4.77 2.2 213.1 2.21
Dorudzan 95.0 54.94 17.2 386.3 4.07 2.8 166.9 1.99
Dezhkord 133.0 69.11 16.6 677.3 5.09 25 272.7 2.32
Dashtbal 114.0 48.59 175 357.1 3.13 4.7 165.2 1.64
Dashtak 102.0 55.12 17.2 488.4 4.79 2.5 195.7 2.17
Doshmanziari 95.0 52.82 17.3 406.8 4.28 2.9 171.0 2.03
Dehbid 70.0 32.82 18.2 339.6 4.85 2.8 131.03 2.12
Dehkade sefid 119.0 53.54 17.2 502.8 4.23 3.3 209.09 1.99
Dubane 114.0 51.79 17.3 435.3 3.82 3.6 186.9 1.85
Sade 126.5 56.30 17.1 500.5 3.96 3.8 219.0 1.96
Sarvestan 114.0 37.72 17.9 324.3 2.84 6.2 160.0 1.59
Sahlabad 77.0 32.78 18.2 302.8 3.93 4.1 128.4 1.88
Shul 94.0 59.89 16.9 497.9 5.30 1.9 195.4 2.35
Edare markazi 142.0 47.43 175 353.1 2.49 6.8 182.6 1.45
Fenjan 82.0 46.24 17.6 451.5 551 2.2 170.9 2.35
Ghatre aghaj 117.0 67.45 16.6 480.6 4.11 2.6 208.9 2.02
Ghalat 129.5 63.79 16.8 494.1 3.82 3.3 216.6 1.89
Kaftar 118.0 65.78 16.7 493.9 4.19 2.7 213.2 2.04
Katuri 100.0 50.82 17.4 464.9 4.65 2.7 187.9 2.12
Komehr 196.0 102.50 15.3 856.7 4.37 2.8 382.1 2.20
Garde Estahban 120.0 63.98 16.8 667.4 5.56 2.2 258.6 2.43
Goshnegan Maharlu 61.0 36.90 18.0 282.9 4.46 25 1125 2.08
Madarsoleiman 90.0 48.06 175 4275 4.75 2.7 170.8 214
Mehrabad 97.7 41.93 17.8 366.1 3.75 3.9 155.8 1.80
Neyriz 1455 40.16 17.8 423.6 291 6.4 207.4 1.61
Haragan 166.0 51.40 17.3 564.6 3.40 4.8 251.2 171
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Table 3- PMP24 values in different return period in Fars province
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Fig. 3- The isohyetal map for PMP24 using second
approach of Hershfield method in the study area
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Fig. 4- DAD curves in Fars province for
different approaches of Hershfield method

3 il p2 093 9 Jgl (19,5 (51 g (B (oo -0 JSS b 093 9 Jgl (9,55 (512 DAD (s -F JSU

u»,ls oh’m‘ u»,l.e &h‘.w‘ )
300
mpoint PMP O Areal PMP
250 | P
200
o
= 150
o
100
50
0
NGSC CCSTOTNEDT X O CCOCOUNLOLT OV ECTOREX O 0L C TS [ETRESEC=ELDCcCT NG
Emwccsm“’:gh':“‘-—Escts_nscts‘cx-—m':—tcsE-:‘_"ccsh‘“SE-—-—cvgmjg_m‘“‘_"mgsgmmm':«s
S SR SRS e 8 e T NS oBEL e e ENE B R 802 OESEES0ERST
= = < @ = c’@ faof
B 252 UOSzZZESFSESE_SCERcE8Y 28858 w2 o SP8OXXSOEDEZS
<N s 4TS o EZRSPEE0E8T S SRA0ECRD §8 ET 5 ¥ o8 T
[a) o JEUELEE 5§88 o0 e € nN o B =R Zh
= 8L w o = [ = 5 G} O c
< <o T ¥ LR @ - g
s < O A i <
= =

1- Probable Maximum Precipitation
2- Depth- Area- Duration
3- Run Test
4- Fisher
5- Area Reduction Curves
&lp -0

Afzali Gorouh Z, Bakhtiari B, Qaderi K (2015)
Estimation of probable maximum precipitation for
24 h duration using Hershfield method over Ghare-
Soo basin. The 1% National Congress on lIran
Irrigation & Drainage, 12-13 May, Mashhad, Iran
(In Persian)

Afzali Gorouh Z (2016) Comparison of probable
maximum precipitation (PMP) calculation using

Station
Fig. 6- Comparison of point and areal PMP in Fars province
o) olusl > glddlis g glaads Joiswo (i b pSTas dwslio —F JSWG

23,5 olital JualS (5lal @58 5 PMPas 351 o (nizon
» bwgie by Jlslp Jole oS ol (Ui @ls 5 yob &
NN dpw Sidded FA Guwdpw S sboolKiw!
e Sitbdag o V0 Jtine Sid XNV ppue)S Ko
(VD) oguime (il s &y p9d (1,55 culply il oo YIF
FShe duloe gl FOlIL g yine )5 plyis @ Sllg Jele
Bl s b Jlosl b (w980 Sl oo (01
al als 1oy YY e 4 PMP olae (5,55 ol )0 adaws
P 58 Seage Ope d PMP oyl o8 205 0 slaniy
dmlie Giogdy (pl (Sluwbro plie b g 2,8 ©jg0 o) (bl

2,5

ITAE bl oF 0 ylowd o aw Jlw ¢yl ! O aslio il
Volume 13, No. 2, Summer 2017 (IR-WRR)

Y0



Mansoori M, Boostani F (2010) Statistical estimates of
probable maximum precipitation for 24-h duration
for Fars province. 2" National Conference on
Water, 10 March, Behbahan, Iran, 83-92 (In
Persian)

Mazidi A, Omidi Z (2011) Estimation of probable
maximum precipitation for 24 h duration using
ordinary momentum and Hershfield methods in
Fars province. 4™ Conference on Water Resource
Management, 2-3 May, Tehran, Iran (In Persian)

Mazidi A, Torki M, Jafari M, Bisheh H (2012)
Statistical ~estimates of probable maximum
precipitation for 24-h duration according to
correction Hershfield coefficient for Yazd province.
The 1% National Conference on Desert, 16-17 June,
Tehran, Iran (In Persian)

Ministry of Energy (2013) Manual on estimation of
probable maximum precipitation (PMP) and depth-
area- duration curves (DAD). No. 403, A: 222 p

Parsamehr AH, Khosravani Z, Esteki A, Nasimi N
(2014) Estimate of probable maximum precipitation
using statistical method (Hershfield) (Case study:
Barashlou catchments). The 6 National Conference
on Watershed and Soil and Water Resources
Management, 2 February, Kerman, Iran (In Persian)

Paymozd S, Morid S, Ghaemi H (2005) Estimation of
PMP in data scarcity situation: A case study, east of
Hormozgan province (Iran). Journal of Agricultural
Sciences and Natural Resources 12(1):83-92

Rakhecha PR, Mandal BN, Kulkarni AK, Deshpande
NR (1995) Estimation of probable maximum
precipitation for catchments in eastern India by
generalized method. Theoretical and Applied
Climatology 51(1-2):67-74

Ros FC, Sidek LM, Ibrahim NNN, Abdul Razad A
(2008) Probable maximum flood (PMF) for the
Kenyir  catchment.  Malaysia.  International
Conference on Construction and Building
Technology 31:325-334

Tajbakhsh M, Ghahraman B (2009) Estimation of 24-h
probable maximum precipitation by using different
statistical approaches for north-east of Iran. J. Water
and Soil Conservation 16(1):123-141 (In Persian)

World Meteorological Organization (2009) Manual on
estimation of probable maximum precipitation. 3rd
edition, WMO- No. 1045, Geneva

statistical and synoptic methods in Qareh Su basin.
Thesis of Master of Science in Water Resources
Engineering, Faculty of Agriculture, Shahid
Bahonar University of Kerman (In Persian)

Azizi GH, Hanafi A (2011) Estimation of probable
maximum precipitation (PMP) over the Aji Chai
basin using synoptic method. Arid
Regions Geographic Studies 1(2):55-71 (In Persian)

Bakhtiari B (1999) Investigation of statistical PMP
(probable maximum precipitation) in different
duration and relation between them in some
climatic sample in Iran. Thesis of Master of Science
in Agricultural Meteorology, Collage of Agriculture
and Natural Resources, University of Tehran (In
Persian)

Chow VT (1951) A general formula for hydrologic
frequency  analysis.  Transactions  American
Geophysical Union 32(2):231-237

Desa MN, Noriah AB, Rakhecha PR (2001) Probable
maximum precipitation for 24-h duration over
southeast Asian monsoon Region- Selangor,
Malaysia. Atmospheric Research 58(1):41-54

Desa MN, Rakhecha PR (2007) Probable maximum
precipitation for 24-h duration over an Equatorial
region: Part 2- Johor, Malaysia. Atmospheric
Research 84(1):84-90

Eliasson J (1997) A statistical model for extreme
precipitation. Water Resource Research 33 (3): 449-
455.

Ghahraman B (2008) The estimation of one day
duration probable maximum precipitation over
Atrak watershed in Iran, Iranian Journal of Science
& Technology 32:(B2), 175-179

Ghafourian R, Telvari A (2010) Determination of
depth-area—duration rainfall curves and
relationships in Khorasan province. Iranian Journal
of Natural Resources 63(2):219-234 (In Persian)

Hershfield DM (1961) Estimating
maximum precipitation. Journal
Division ASCE 887(HY5):99-116

Hershfield DM (1965) Method for estimating the
probable maximum precipitation. Journal of
American Water Works Association 57:965-972

Kingpaiboon S, Netwong T. Relation of probable
maximum precipitation depth-area-duration using
GlIS.

the probable
of Hydrology

ITAE bl oF 0 ylowd o aw Jlw ¢yl ! O aslio il
Volume 13, No. 2, Summer 2017 (IR-WRR)

v.s


https://www.researchgate.net/journal/0169-8095_Atmospheric_Research
https://www.researchgate.net/journal/0169-8095_Atmospheric_Research
https://www.researchgate.net/journal/0169-8095_Atmospheric_Research
http://en.journals.sid.ir/JournalList.aspx?ID=3796
http://en.journals.sid.ir/JournalList.aspx?ID=3796

