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1- Hydrological Frequency Analysis
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1- Measure of Sampling Adequacy

2- Kaiser-Meyer —Olkin

3- Stepwise Regression
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a= Measures of Sampling Adequacy (MSA)

1- Varimax


http://jwmr.sanru.ac.ir/article-1-224-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-23 ]

oY

WAL bl g ke /gl oyl [l Jlos sl 0595 o e dnliiimgls

Jole byl oy g s ile lois aln; polie -0 Jou

(1) b)ly (o2 polia obly 2e)s 5 adgl oy polia Jole
e polie 5

OY/A-N OY/A-N OIA-A OY/A-N OIA-A \
FA/8 N \FZIA VIASA FA/F ) VIASA Y
YAIAAY AUYAY VY YAIAAY VY Y
AFIfAY < IAYY ¥

AATARR! IR A

a¥/oYyY YD 4

av/yvay gy \s

QNYY AR A

ARVAARS EURYAAS a

Q4/AM +/-YV¥ ).

Yoo RRRIN AR

L ode ools S3lp g asllas 5,90 adlais
&g &S WS axmine iz sl mje
Uas Slayo o yieS oS LT (g s o)
-Li-wy 03 rabu‘ Sdlae ol ) 6‘ aslaio
ly ! adlate @355 ooy combio T gy
Seilg e JSis p e Jelee oo
L;J';)L? cu}L.MA }‘ J..;.:)L?.C 45 sAAJUa.A Q_{‘ )Q
5 oL Lawgs ool plowll Wlidon b pdy 3985
sl (30 cpz 0 (0F) gl S
Wigeyg 9 plivengs ;0 (F) Holg¥ g peSnd

5 (VF) olszlas 050,555 50 (V) siiyle L )5
Syl ciyllas (VO) (G pas

gy lS Ll Jawgy oals plxl Oledlas o
Jol> (g yS) slo Jae (10) (5 a5 (T)
5 a2 sl (Shy om bl
sle gy 2 U i Bl sle ol
Y SO Sy W S ) U PRV O W
o8 g 5, 5l oolaiwl b Jlas o oL >
SSe e ln opsite wiz g5, 9 o5 4
L adlae 550 dihaie JS 5 Ko bl
bugie Sal ccolus ;o8B aw 28,5 L
a8 dy plol dudeas wijle v e g AVl
oy 3l Jae ol oo s jslaie
0,8 eolatwl ol glas g s
o> 9 Vb (s Gur (SNen Bble sl
S50 ddhie 5 4 Cad eSS o il
Sl axdllae

» Bl gl Gl Gl emyn b


http://jwmr.sanru.ac.ir/article-1-224-fa.html

of S92, bl 38 Jlod Si3 a5l ojs> )3 Pl sla bz el g 45

ol 00l S5 0 F5e Julge 4 bgyye polie e ile (pl jo . wSlay)ly (Sly90 e yile =7 Jgo

Sl oo o il el

Y Y \ )
AN A <[YAY «/aY Colus

Ny Ny, A IAVY Lasgio £l
— VY Yy < IAYY Jolos elis |
--N\Y DAR </aVY GLaldalﬁ]Jjb
AR ARYA —+/\\ kel mlﬁiwi‘:
JIA-R —IYY —ffeY YL Lagte St
AR S < IAA AR AY JERURTT-HN T ARV
vy NIy - /¥y aal ] o515
NFA YT AIAYY RN PUPVEN
DAAN <IOVY DARKY Lgio o
EVIYN VY A1) Le

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-23 ]

azhis IS 0 alizee glo caiS 3l 090 sl 0jg, Vo polas b Plas sl oL > Syglp slo Jow -V Jgax

sl oyt uyd Joe A5l 090
oyltinl (Ko S

JY-F < IAY NI3% Log Q=0.803 log PPF- 1.716 Y

NiaN NINS <Y Log Q=0.117 log P+ 0.895 log PPF- 2.315 b

MR <IAD CIVE Log Q=0.151 log A+0.387 log P+0.878 log PPF-3.462 \.

AR <JAY .89 Log Q=0.895 log PPF-0.342 log P-1.382 Y.

AR <IVY g4 Log Q=0.925 log PPF-2.380 o

azhis 5 )0 alises sl iS5l 0,90 (gl 059, VO polus b JBla> slo )L > Syglp sla Jow A Jgax

oz oy oo Jue 059°
3, laslewl S SOV S AN

SI¥YY <A <180 logQ=0.148 log P+0.779 log PPF-2.059 Y

DARNG <Y /89 1ogQ=0.875 log PPF-1.962 N

<IYYY < IAY Bia! logQ=0.916 log PPF-2.108 \ .

S VSN «[AY N4 logQ=0.962 log PPF-2.245 Y.

<IYAY <IAN <170 10gQ=0.976 log PPF-2.321 D



http://jwmr.sanru.ac.ir/article-1-224-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-23 ]

IAIA

WAL bl g ke /gl oyl [l Jlos sl 0595 o e dnliiimgls

ashio JS ol sl ciS5loy90 gl 039, Vo polas b PBlas slo o)L > o)ﬂﬁ sl Joo -1 Jgux

o> b yd Joe iS5k 0)90
KY| Xt oW P GOV Rovey;

SEYY <IYA .8y logQ=0.301 log P+0.801 log PPF-2.386 Y

LISy N .I5¥ 10gQ=0.993 log P+0.977 log PPF-4.513 5

SN “Ih. <150 10gQ=0.926 log PPF-2.094 V.

<IYAD < IAY 7Y logQ=1.259 log P1.132 log PPF-5.576 Y.

JEV0 </ . |58 logQ=1.28 log P 1.183 log PPF-5.763 S

sl 4t i aslital b Syjalg e JLSis

b A (sl Bhie y (eghas (ac
sl o, Sl eslainl b B> slo oL >
sl 4l a4y 9 SBe ob gy Al
2ol e SIS ey ol adhie
sla cudlad SIS gy Plax sl b >
Sl 2yl g Bl sl by Sl
Lls o, b by ol dheome e

Oy oo odal Caws @ s 4 axg L

Pl 9 Spdn Cux ) ny slesleing
Bl sl olbyr ey o JT olides
AT bl et T aldl spei oy
dialaie pwlw ;o i b ools ¢ 5 SYeb
Bl by S5 s Jelse on SIS
(PS5 Gidg a3l g SB Sleogas i
5 oigr bz Sleldbl s 5| oolical
Seary Sopde Dbl (oSea bl as


http://jwmr.sanru.ac.ir/article-1-224-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-23 ]

g

9.

10

11.

12.

13.

14.

15.

16.

17.

18.

S32, ol G0 Jlod i ans Gl 039> j0 Blas slo bz Jolod g 2320

&lw

. Agrawala, S., M. Barlow, H. Cullen and B. Lyon. 2001. The drought and humanitarian

Crisis in Central and Southwest Asia, a Climate Perspective. IRI Special Raport, (01).
11-24 pp.

. Alizadeh, A. and A. MoavenHashemi. 1995. Regional flood analysis in north of

khorasan province, Nivar Journal, No. 11, 17-25 pp.

. Brian, S.c. 2000. Evaluation of low flow frequency analysis methods. Journal of

Hydrology. 39(1): 19-47.

. Condie, R. and G. Anix. 1975. Modeling of low flow frequency distribution and

parameter estimation. International Water Resources Symposium. Water for Arid
Lands. Tehran, Iran.

. Cruff, R'W. and S.E. Rantz. 1965. A comparison of methods used in flood frequency

studies for coastal basin Clafornia, USGS, Water Supply. 1580-1589.

. Dingman, S.L. and S. Claowlor. 1995. Estimaiting low quantities from drainage baisin

characteristics in New Hampshier and Vermot, Water Resources Bulletin, 31(2): 243-
256.

. Garsia, M.R. and S. Martino. 1996. Statistical low flow estimation in humid mountain

regions in Puertorico. Water Resources Bulletin, 32(6): 1259-1271.

. Gholami, A. 2000. chosing of the best probabilistic distributions for maximam mean and

minimum discharges using L. momenthum method. (Case study: Mazandaran province)
M.Sc Thesis, Tarbiat Madarres University, 112 p.

Kait, G.D. 1990. Risk and Frequency analisis in hidrology, translated by Bozorgnia
Astan Guds Razavi, 300 p.

. Khedritazan, B. and M. Vafakhah. 2004. Chosing the best statical distribution for
hydrolic drought in Golestan province, First conferenceof watershed, soil and water
resources, Kerman, Iran.

Laaha, G. and G. Bloschl. 2005. A comparison of low flow regionalization methods
catchment grouping. J. of Hydrology, 1-22 pp.

Lognathan, G.V., C.Y. Kuo and T.C. Mc Cormic. 1985. Frequency analysis of flow

flows. Nordic Hydrology. 16(16):105-128.

Matalas, N.C. 1963. Probability distribution of flows. USGS professional papers 434
pp.

Nathan, R.J. and T.A. Mc Mahon. 1990. Identification of homogenous regions for the

purpose of regionalizing. Journal of Hydrology, No. 121: pp. 217-238.

osrati, K. 2002. Analysis of Regional Frequency of minimum flow in arid and semi-

arid. M.Sc. Thesis University of Tehran. 106 p.

Raeisi, M. 2007. low flow frequency analysis with different durations (Case study : fars

province catchments), M.Sc. thesis, University of Mazandaran, 136 p.

Rezaie, A. and A. Soltani. 1998. Applied Regression analysis, Isfahan tech. University

press, 355 p.

Rohani, H. 2000. Flood Frequency analysis in arids and semi-arid hybrid method (Case

study: Khorasan province), M.Sc. thesis, University Tehran, 98 p.


http://jwmr.sanru.ac.ir/article-1-224-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-23 ]

oy

19.

20.

21.

22.

23.

24.

25.

26.

27.

WAL bl g ke /gl oyl [l Jlos sl 0595 o e dnliiimgls

Saghfian, B., S. Mohammedi, B. Germezcheshme. 2005. Stimation of Low Flows in
ungauged catchments using multiple regression method. Ab o Abkhiz journal, No. 2.
2005. pp: 21-34.

Samiei, M., M. Mahdavi, B. Saghafian and M. Mohseni. 2005. Regional analysis of low

flows in Tehran province Catchments, Natural Rejourcs of Iran, 58/1, pp: 51-64.

Stammey, T.C. and G. Hess. 1993. theqniques for estimating magnitude and frequency

of floods in rural basins in Georgia, USGS, water Resources Report 930.

Tasker, G.B. 1982. comparing methods of hydrologic regionalization, Water Resources
Bulletin, 18(6): 965-970.

Thomas, W.O. and M.A. Benson. 1968. Uniform flood frequency estimating methods
for Federal Agencies. Water Resources Geology, 891-908.

Vafakhah, M. 1998. Estimation of regional Frequency of minimum flow in seasonal
River. M. Sc. Thesis, University of Theran. 145 p.

Vogel, R.M. and C.N. Kroll. 1992. Regional geohydrologyic-genorphil relationships for
the estimation of low statistic. Water resources Research, 28(9): 2451-2458.

Zaidman, M., V.R. Keller, A. Young and D. Cadman. 2003. Flow-duration-frequency
behavior of British rivers based on annual minima data. Journal of Hydrology, V. 277,
pp: 195-213.

Zarrin, H. 2005. Investigation of low flows in karkhe and karoun river basins to
estimate the discharge M.Sc. Thesis, Tarbiat Modarres University, 108 p.


http://jwmr.sanru.ac.ir/article-1-224-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-23 ]

OA S92, bl 38 Jlod Si3 a5l ojs> )3 Pl sla bz el g 45

Low Flow Analysis in Arid and Semi-Arid Areas of Northeastern of Khorasan
Razavi Province

M. Habibnejad Roshan', M. Ebrahimiz, K. Solaimani' and M. Vafakhah®

Abstract

Knowledge of frequency ratings of low flows is important to understand the
phenomenon due to damage producing effects of drought. Low flow Analysis is a method
of hydrologic estimation of drought. One of the methods in the regions without adequate
data is the regional analysis of low flows, based on real data and its results have the higher
reliability coefficients. In this study, the suitable stations for analysis of these flows
were selected, low annual flow series with duration of 7, 15 and 30 days were
calculated, 8 statistical distributions functions were fitted with the data and the Log-
Pearson Type II distribution was selected as the suitable regional distribution. Also 16
physiographical, climatic and geological parameters were determined for the selected
watersheds. To choose the independent variables, factor analysis was used. The results
showed that among 16 input parameters, the area, mean annual rainfall and percentage of
permeable formation were the most important factors, which explain 79% of variance.
Two homogeneous regions were recognized in the study area with cluster analysis and
the two regions were completely separated by distinguishing analysis. The regional
analysis of low flows was carried out using step-wise regression and multiple regression
methods for each homogeneous region and the whole study area, considering r factors
of the area, mean annual rainfall and percentage of permeable formation. The low flow
rates with duration of 7, 15 and 30 days and return periods of 2, 5, 10, 20 and 50 years
were finally estimated. The study of the models showed that the models used for
homogeneous regions have higher correlation coefficients and lower standard errors with
respect to the models used for the whole area.
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