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Table 1. Spatial domain and main characteristics of different versions of Aphrodite data base.

Slasein b esl sox el el
Characteristics Time Period Domain Name
PRISM Jus claosls (8 5w _155 °F
) 19782003 O31E gy EA_0409
PRISM model data used 5-60 °N
65-155 °E,
PRISM e (cloosls (¢ ,S Sa, 1980-2002 560 °N EA
PRISM model data used 2560 °E,
model data use 1979-2001 2545 °N ME  ApPHRO V0804
Laosls Gy = (Yoo V) 1Tl 5 e 3,8 ST 51 (6,8 )8 20-160 °E
e Satandd e 1980-2002 fo 7650"N’ RU
Groisman and Rankova (2001) technique applied over data B
-150 °E
) o 1961-2004 60 500 © MA
G ((V02) OLLSan 5 LSLL) A oy 5 S (6,8 5L 0-55°N
15-65 °E,
J}KA S wsmler aw sl oL glaesls Lok 1961-2004 0-55 °N ME APHRO_V0902
Yatagai et al (2009) algorithm used to data interpolation -165°
& ( )alg ! P 1961-2004 1354155015’ RU
OF kS 58 5 das o b 58 15 530 508 JISe Bl &
I 1951-2007 ?g_sl_ss(; ‘,]i]’ MA
Cover Adonis country and Quality control improved
3l 3 O kS J S 10512007 1565 °E, - APHRO_V1003R1
Quality control improved 2545°N
Sl S O CtS J 28 5 A 5 5 (Laesls) Lagss 15E-165 ©
e A S - 19512007 53 - 33501\\1V © RU
More data used and quality control Improved B
C3L 3 g O S J 28 5 A 5 aw (Laesls) Lacss 150 ©
2 2oty LSS SRS 5 i 1951-2007 ?gslsngN MA
More data used and quality control Improved B
JsS 5 dms o b 58 1) @3sme Ol o 5588 JIG bl o 20-65 °E
; 1951-2007 o ME APHRO V1001
Sl g Ol CaS 15-45°N -
Sl 5 g O S 15-165 °E
e A 1951-2007 354 54501\1’ RU
Quality control improved -
5 el Sl & & 5 a5 0/00 _ o
R BBT S BT RG RSl R S ) 1900-2011 ]iz-réiNE’ APHRO_JP_V1207

0.05 degree and long term over Japan

1- Asian Precipitation Highly-Resolved Observational Data Integration Towards Evaluation
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Figure 1. Spatial domain of daily precipitation data availability of Aphrodite data base.
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Figure 2. Spatial location of pixels with resolution 0.25° degree over Iran.
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Table 2. The criteria of selection of optimum number of clusters.
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Table 3. Values of inter groups variance quality control indices in different clustering of precipitation.
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Figure 3. Annual Precipitation amount over Iran country based on Aphrodite data base.
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Figure 4. Spatial location of different precipitation regions over Iran country.
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Figure 5. Monthly precipitation amount of different precipitation regions over Iran country.

e Al 9 5 e Ol sy — Aol
ol Glg G = S el sla s
3 0bosran 5 (1)) Obs e anlllas 5l o 0 Ol )
(Aan)) (lelas slaosls sls 5 (VT O Kan
i Sy il Lol Ll S plon
Sl by WA 55 S S e O
4SOl esdle Lol al 5 o2k (San 158 50

D dalgte 0 B8y (el Hlads 5 CSew s

BB

(I (6 5 o
AIS 03 Pl kS S sl ol
a0l sl rasly nl )3 eds 4 S S,
slaag S 28l cl ag G550 aU A
Candly b Lol s 8l ik e 5 3k
s ol Soales (1)) OLs sms laaily
g8l els oGl 0L Wliss slassls &S a0

S Slas Gl 5 6l Cgr e 235



1190 (V) )l dTF) dls S 5 f clis gla g}y s puls

Sl 5 Sl B8 Sl OT o3 o3 Y5
b a1y Yk Sl esl a5 adBl sla s,
oL S o0l s plice)lS 5 ol
3l Sley SISE b cny Bl AL el
o3 Sl 5 Sl pwsd a3 /Y0 S S8
ool slaesls (V401 +V) ¥, b bs Sl
Wdas e 5l 3 0l ulS Sl s O, @) son
Ares ol L el sl (S5 Rl Cer
o=l S S G Sl S e ol
S b 0T Wiy b slaesls Sl 6w ol
5 el (e laelKaisl 2oL slaesls Slej
CHll ramen 5 3d dslie e Ol (2wl
Gl e e 3l 2L sl S l gole
L O amglin 5 ol cpl slaosls aly oo 0!
Ol 3 sdd ool sla a5l Jols il

T T VIS e H

le_heb\b le_Mﬂ — PELY &LA&A}}__{ L J_AMA
S A.LL_:. B LQA.A.@._:. )Lo...l: (] 0 Cbu\ 6‘&.&
s pana S sl o Colg 0 5 el
G5 S il cgr gl slaesls (6 .8 S
CiS J8 glaaled can)8 5 Al Al
bl jled cxls g a5 S0s5s Sl
P P N R N R
Sl 3o baw i (godaze Sl 5oL esls L5L¢el.<.il.é
m Lledds >L>Li\ alisee ‘5LAQL¢)L.~ 9 L;‘:"AJ}.’.
oolie Ul slane [ Kodten b a0l e 5 Sl
S K& 5 Ao wlale Lol L sl sl
ol 5 i 5 e sd A3 /0 LD 55 O]
&:a_aﬂ‘e.l_.,?difwﬁ}\mb‘}:éiu]o@);\
ol gbeesls baelL S 5 Sl S8 oS
o=l LBl s s o K i Js sl 5

s Ly S el OF 5,05 340 g Sl eals laalL

1.Alexander, L.V., Zhang, X., Peterson, T.C., Caesar, J., Gleason, B., Klein Tank, A.M.G.,
Haylock, M., Collins, D., Trewin, B., Rahimzadeh, F., Tagipour, A., Rupa Kumar, K.,
Revadekar, J., Griffiths, G., Vincent, L., Stephenson, D.B., Burn, J., Aguilar, E., Brunet, M.,
Taylor, M., New, M., Zhai, P., Rusticucci, M., Vazquez-Aguirre, J.L., and Coauthors. 2006.
Global observed changes in daily climate extremes of temperature and precipitation.

J. Geophys. Res. 111 (D05109): 1-22.

2.Aljjani, B. 1996. Climate of Iran. Payame Noor Press. (In Persian)

3.Hamada, A., Arakawa, O., and Yatagai, A. 2011. An Automated Quality Control Method for
Daily Rain-gauge Data, Global Environmental Research, 15: 183-192.

4.Hedari, H., and Alijani, B. 2000. Classification of Iran’s climate by principle component
analysis technique. J. Geograph. Res. 37: 57-74. (In Persian)

5.Jaagus, J. 2009. Regionalization of the precipitation pattern in the Baltic Sea drainage
basin and its dependence on large-scale atmospheric circulation. Boreal environment

research. No. 14: 31-44.

6.Khamchin Moghadam, F., Sedghi, H., Kaveh, F., and Manshouri, M. 2010. Regionalization of
maximum daily precipitation of Iran. J. Water Soil. 24: 97-106. (In Persian)
7 Kolivras, K.N., and Comeric, A.C. 2007. Regionalization and variability of precipitation in

Hawaii, physical geography. 28: 76-96.

8.Kottek, M., and Rubel, F. 2007. Global daily precipitation field from bias-corrected rain gauge
and satellite observations. Part I: Design and Development. Meteorol. Z. 16: 5. 525-539.
9.Masoodian, S.A. 2003. Climate regions of Iran. Geography and development. 2: 171-184.

(In Persian)



10.Masoodian, S.A. 2008. Climate of Iran. Isfahan Press, 180p. (In Persian)

11.Masoodian, S.A. 2009. Precipitation regions of Iran. Geography and development.
13: 79-91. (In Persian)

12.Masoodian, S.A., Darand, M., and Karsaz, S. 2011. Regionalization of west and
northwestern parts of Iran by cluster analysis method. Quarterly physical geography.
11: 35-44. (In Persian)

13.Masoodian, S.A., Ghaedi, S., and Mohammadi, B. 2004. Humidity regions of Iran. J. Hum.
Tabriz. Geograph. 20: 1-13. (In Persian)

14.Min, S.K., Zhang, X., Zwiers, F.W., and Hegerl, G.C. 2011: Human contribution to
more-intense precipitation extremes. Nature. 470: 378-381. doi:10.1038/nature09763.

15.Modaress, R. 2006. Regional precipitation climates of Iran. J. Hydrol. (NZ). 45: 1. 13-27.

16.Nasrabadi, A., Asakereh, H., and Masoodian, S.A. 2013. Detection and Regionalization of
daily precipitation frequency distribution in Iran.Quarterly geography Researches. 114: 1-16.

17.Raziee, T., and Azizi, Gh. 2007. Regionalization of precipitation regimes in west of Iran by
principle component analysis and clustering. Iranian water resources researches. 2: 65-62.
(In Persian)

18.Samadi, Z., and Mohammadi, H. 2010. Regionalization of Autumn Precipitation in Semi
western parts of Iran: Application of EOF in climatological Studies. J. Appl. Geograph. Sci.
Res. 19: 27-43. (In Persian)

19.Satyanarayana, P., and Sirnivas, V.V. 2011. Regionalization of precipitation in data
sparse areas using large scale atmospheric variables — A fuzzy clustering approach. J.
Hydrol. 405: 462-473.

20.Teimouri, M., and Azimzadeh, S.J. 2011. Climatic Zonation of Iran using Precipitation
Effectiveness Index. First National Conference of Drought and Climate Change. Pp: 875-882.

21.Trenberth, K.E., Joese, P.D., Ambenge, P.G., Bojariu, R., Easterlmg, D.R., Klein Tank,
AM.G., Parker, D.E., and Renwick, J.A. 2007. Observations: Surface and atmospheric
climate change. The Physical Science Basis, Cambridge University Press.

VY



ciences and Natural Resources

J. of Water and Soil Conservation, Vol. 23(2), 2016
http://jwsc.gau.ac.ir

Recognition of precipitation homogeny regions of
in Iran based on Aphrodite Data Base

*M. Darand
Assistant Prof., Climatology, Faculty of Natural Resources, University of Kurdistan
Received: 02/09/2015; Accepted: 09/01/2015

Abstract

Background and Objectives: Accessibility to updated data with adequate spatiotemporal
resolution is step one for each research on meteorology and climatology studies. It is will be
highlighted when the aim of researcher is the analysis of atmospheric parameters over extent
area instead of point. Today there are many atmospheric institutes and organizations over world
that collection, reanalysis and publish atmospheric data in different scales with different
spatiotemporal resolution. The aim of this research is recognition of precipitation homogeny
regions of in Iran based on Aphrodite data base.

Materials and Methods: To doing this research Iran daily precipitation data with spatial
resolution 0.25 degree extracted from Aphrodite data base during 1/1/1951 to 31/12/2007. One
time spatial matrix in dimension 20818%2491 has been created that located days on the rows
and pixels on the columns. For each calendar days precipitation long term mean has been
calculated and one new matrix in dimension 2491x366. By applying cluster analysis with Ward
merging method regionalization of precipitation has been done. To detection optimum numbers
of clusters, different inter groups variance quality control indices used. Amount of indices for
different clusters have been calculated.

Results: By fitting different inter group’s variance quality control indices over different
clustering, from 2 to 15 clusters, 8 precipitation homogeny regions recognized as: 1) Extreme
low precipitation, 2) Very low precipitation, 3) Northern low precipitation, 4) Southern low
precipitation, 5) Semi precipitation, 6) Northern high precipitation, 7) West and southwestern
high precipitation and 8) Extreme high precipitation region.

Conclusions: The geographic locations of regions are consistent with results reported by other
researchers and amount of precipitation reception. It seems that Aphrodite precipitation data
base has adequate accuracy to analysis of spatiotemporal precipitation on Iran. The most of
studies on regionalization of Iran’s precipitation carried out based on station and point. The
stations have no even distribution over Iran. The uneven distribution not only makes it difficult
to boundary precipitation regions but also is not accurate. Also in studies that carried out by grid
precipitation data, the recognition of number of regions are based on researcher decision that
known as subjective studies. Therefore it seems that applying high resolution Aphrodite data
base and different inter groups variance quality control indices are accurate rather than other
aforementioned methods. The Aphrodite precipitation data base have daily temporal and 0.25
degree spatial resolution during 1951-2007 that are adequate to detection precipitation climatic
characteristics.
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