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Regression Analysis Durbin-Watson Test

OVERALL FIT Alpha 0.05
Multiple R 0.927666

R Square 0.860563 D-stat 1.4986458

Adjusted R Square 0.859296 D-lower 1.67383
Standard Error 0.307357 D-upper 1.70982

Observations 112 sig yes

ANOVA Alpha 0.05

df SS MS F p-value sig

Regression 1 64.133405 | 64.133405 | 678.8886 | 7.13E-49 yes

Residual 110 10.391505 | 0.0944682

Total 111 74.524911
coeff std err t stat p-value lower upper
Intercept 1.886384 0.032031 58.892422 | 5.14E-85 | 1.822906 | 1.94986
0 1.089758 | 0.0418245 26.055491 7.13E-49 1.006872 1.17264
~ ™
: s
a5 '
2 +8 v=1.0898x + 18864
R2=10.8606
'/"/kf Yoo ®
+ oz Z Lineas (leg Z)
N S

b=1.09 a=771 ¥ =1.0898 X+ 1.8864 YA ,311Y U Y+ i, & baypeR2 laie 5 b Wslae 5 5,15




IFAY limo F 5 ylows D+ 5,9 xab Sbidlyze o Hangh

vy ¥

S SSE 4 a8 e b ol dolie g xes5 oyl Hdges i 359l asdlas 390 (slaolSi! don

sl 005 s ¥ 555 55 dalllan 30 (glnolSi] ;]

4 o 'a -
8 as
7 40
= B o
25 o 22
1. 3
g, 1 20
3 15
2 10
1 5
o o
1 2 3 4 5 & 7 8 8 10 11 12 13 14 1 2 3 4 5 & 7 8 9 10 11 12 13 14 15 16
Re Rr R'r REg Rr R'r
o AN iy
' N ™
120 20
15
100 1=
= B0 Lo
5 3 =
B &0 h- 10
3 3
-~ 40 =
20 a
2
o
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 @ 1 2 = a = = - = = 10 11 12 -
REg Rr R'r as ar Rr
M AN S/
1z ~/" ~
25
10
o 8 20 )5 s S
5 =
% 6 s .
. P
1 3
24 i 10
2 5
o o
*r 2 s 4 5 6 7 8 5 10 11 12 13 123 45 6 7 8 91011 12 13 14 15 15 17 18 19 20
RE Rr Rr Rg Rr R'r
AN N v
4 h'd )
as 70
40 .
50 .
35 K -
50 P
=) 30 = 'l
3 s D40 s
. 3 /
ij 20 _3’ 30 '.‘
= 1s = J/
20 Fi
10 I
5 10 e -
o o
1z 12z 3 4 5 & 7 ® ® 10 11 12 13 14 13 16 17 18 18
Rg Rr R'r Reg Rr R'r
N AN _/
/_ 35 /_ 25 \
30 O SR
20
25 e
- 3 - -
3 20 5 e
= -,
3 3 .
i 15 1 10 2
10
5 = +
o o b==z
1 2 3 4 5 & 7 8 9 10 11 12 13 14 15 16 17 1§ 19 1 2z 3 4 s s 7 8 8 10 11 12 13 14 15 15 17
Re Rr R'r Rg Rr R'r
e AN J

el o s jf a 5150 359152 ()4 Ry il pd gmanss 51 Jud 1ol 3,912 5y R olians] (sno5 (551 Y 8,85
ol o)l By s



YYo oliilo,S 4181, 5,915 i yguw! sddS g 51815 51 (63,913 (GBI ,b (PR e

5 culyd onal jlam g U8 55 )bl el (0)h ggeare duolie 9 o0 0> 398 lao)lS 5> &S5 eba
ol Egemme (slrosld LaolSiww] yidus 10 & aad o lis adllas dy50 (slaolSiius! guw b o)l polde b oxwls
2 el )l gl G5k sleoals b alie (Sinlon cul s o S g Jbly G5l 52)9 gy 9 0029l
oS Egeome 4 g bl o sl olyon gyt (685Ul b Jloly )l 29l Jle b g g o ol g
D13 oyt 3905 ol xem )b 45905 55 oliil e oyl alads ¢d cpl p3 b

ods o3 LS gyl oyl e b oxoly l am g kb ), adnygl 5L clmosly STy A 3,155 5
ol 4l iolisl clabas Mo BB oo 4 3,905 B cd g o0 0,55 ol 3 a5 g gbody Sl

s ) N N
wall (o)
&0 &0
50 50 *
a0 a0
= =
_? EN é 30
3, 3,
20 20
.
10 10 Y
o o
o 10 20 30 a0 50 &0 o 10 20 30 a0 50 &0
Sl sk Sl sk
- AN J

nly 1 A (0 8 amianly 31 Jud (1 2001, 3951 e o gyl )b oyb Auliie LE3ST5 13903 A 5,155

S 5 4o 9 Sy
e a8 oy LS Eegh cpl 50 elisle S liwl S (sla Ll dges 90 jd bl Bada el L (sleesl
Wl Cusdge 4 dagi b Bk o sl culpd polie (pizmen WS (0 58 0L 2 sl B el ol s
Uslro ;D (63 i olgie 4 a0l b Limgs cpl ) )by ol s Baslcuna polie WS o 53 w5 b, 5l alols
Ol sl | oy 4 392 )l Gy ke 51 jieS” s ol Lawgs )b 359050 g 39 coglite sl oal
oy ol g5y dygly aliy o ol Lt (imgdy ol b 505 Caly 4 Byl 35l ko 5 a8 (5,55l
lp a8l ol colps g dolee SO bl 5l o] Aol @ dng b o) Al ya ly g 298 wlbsusl cdda
9l Cawddy o D9 oo S35 Hln o)L omBly lade 4 Ity )b 39l p zuls olSST T cunsas Iy ol
5035 52005 9 )lshd 9 S IS Al il 4 bgype el s Ausle g oSl o (gl sl (5 €] Ayl
slodly jl odlatwl b les oo ooyl plo WA dnlgs 03938 JIS (g)labd bl i dsllas dy90 bl slaay asclis
y )y g 559l candas 1) usmas colps g zlsel IS Aslee 6 )by ( Suobl g adlae 3550 bl don 5L
2,5 359l coolazel LB se B 1y ol ()b plgiee gy ol b &S 0l Lt gl ol lis 28 (omily

Bl 2 1) 25 Al 45 59 VY Lo 53 JUjle (3)135 51, bawgs () S o3ll sba (5155 (ol 51 (e
sed oy b g s ety Z = aR® Ll ot R il ke 5 Z (Suilijl )56 (s sy
S (solgs @ culps cpl g (O Jgio) bl glite 05 Juad 4 Juad G 5l g ddlaie G 3 Cunl (S oS
S e 5310 5 ) b Y (il (o3 s b 525000,508 b 53] ol 59 ) el 5l
(V88 Sl 5 Copese) ot S35 5 ol 2 ¥ ] olieg b 51 55 52 ool b 53
b duglie S0IS5 b gy 045 el ) culps gusvai b daly 3 o Sl den (3155 (pl 5



VY linoj F Bylowid D By9d ( crmb (cbdlyin old Widg5 \Ald

axdl <l g 1 g NO palio g 4001y W9,b (025 sakuly g9l5Tg ;I suslcawdas Z=aRP aul, 20 9 0 culps O Jgoo
awd o b1 cmerd 9 Do=eR® alal, 51 D R alasl, ;5 8 9 & )y bawboslacislian palie g 4o,b aSe @595 LE
(VAAY g d52) D ()b e Jad g R i,

o o B 1 N, € o
Slaihb Wexler, 1948 208 153 | -0.27 4,27 x 1D‘: 0.08 0.23
Ramana and Gupta, 1959 109 1.64 -1.03 0.82 x10° 0.055 0.28
(S Blanchard, 1953 31 | 171 | -1.39 | 1.58 x10° 0031 | 031
Jones, 1956 486 1.37 1.63 2.05 ¥ 10° 0.13 0.16
O b )k Blanchard, 1953 200 | 141 | 101 1.24 % 10° 0.101 0.18
Grt 55 Savaramakrishnan, 1961 219 1.41 1.01 2,46 x10° 0.09 0.18
Fujiwara, 1965 450 1.46 0.4 7.05 x 10° 0.118 0.2
Jones, 1956 313 1.25 4.65 6.4 ¥ 10T 0.114 0.11
9 03 S (s Atlas and Chmela, 1957 255 141 1.01 7.53 % 10° 0.11 0.18
S Fujiwara, 1965 205 | 148 | .18 186 x10° | 0082 | 021
Marshall and palmer, 1948 220 1.6 -0.79 7.24%10% 0.077 0.26

Jones, 1956 380 1.34 5.04 9.2 x10%" 0.129 0.1
Fujiwara, 1965 300 1.37 1.63 7.54 x 10F 0.106 0.16
LS Imai, 1960 200 15 -0.01 1.09 x 10° 0.081 0.22
) Muchnik 204 17 -1.34 1.31 x 107 0.69 0.3
Foote, 1966 520 181 | -1.79 9.13 x 107 0.095 0.35

Higgs, 1952 126 287 | -3.42 1.29 x 107 0.013 0.8

calps 00 ol pl yoiS )3 a5 Slidllas 5 el Sglit adbaio ym g 5k ym (gl bl glooygly sz

s YV i D g a e 55,8 (oxiuly |y oy )bl aigSe el ol dplone ilise 3blie (gl (Jolite

VW WAV e b ga culps e 5308 (omily |y gl 5Bl bacstoe opizzan 38 sletiiy VY

(Y Jsia) 40 el b g @ ulpo addlas 390 diaie (slaolSiwal 1 S p2 sl 5 Giogi ol 3 255 Sty

oly Dslas cold sl ulidlgn o)) (g o8 &S (ol )5l dalais o (sl S50 Sty Caled 2

She a1y p3Y lajliin 95,8 Jw b 38> jebar 1) b syl Jlde flgn ] 5l eolitw] b U 398 duwle
b caliseo




yry oliilo,S 4181, 5,915 i yguw! sddS g 51815 51 (63,913 (GBI ,b (PR e

&be
sl S g ol g < LUl 528 g a2 5 o]y s 2 (sldosio (YY) o ¢3Sl

BT reL.) olKiisly u‘)‘.w.ul ‘ul)’l dl}bsu] (\YRY) e ‘u;bulc

(AVIVY g Ao 553k 355050 5 (s SBUD9) 2 Sa9pe (VYY) g e Slaskis 5.6 asinje tp iz

b el b iglusgsdly clmodls s MODIS elolgnle ylas 5l oslil by LIS 5k B o 5551 (VWAR) o s il
AVELN -V (SO ¢ sl pgle

soaly ookt b 3L 3o o o)L b ol Slgize sl WRF o (gl s i L;;.Lcﬂ‘;wl) (Y) e sdoe
D ol ( wliblen &by iyl w8 &ob o)LL ool

Z-R gy 4 5)b cueS 5l olias eolidlen oty sadysly byl (0YAY) o csignisluy 5 e objloane ) dasdone
.(T)\"ﬂ Lad 9 O0) &)..3 FICA RN 3 Yele L;LMJL» u*’)L’ )].\,{9) dw LS‘)’.

SUL et By byl jelaie dy 48365 iyl (glaoaly 1 edlatsl b awlidlsn Joly el w8 (VWAR) 2 ¢ 0368
Alijani, B. (2013). The weather of Iran, Published in Payam Noor university.

Amitai, E.; Wolff, D.B.; Marks, D.A. and Silberstein, D.S. (2002). Radar rainfall estimation;lessons
learned from the NASA/ TRMM validation program, Proceedings of ERAD publication series, 1:
255-260.

Atlas, D. and Ulbrich, C.W. (1977). Path- and area-integrated rainfall measurement by microwave
attenuation in the 1-3 cm band, J. Appl. Meteorol., 16: 1322-1331.

Battan, L.J. (1973). Radar observation of the atmosphere, The University of Chicago Press, Chicago, pp
324,

Christodoulous, C. and Michaelides S.M.G. (2004). Prediction of rainfall rate based on weather radar
measurements, International Joint Conference on Neural Networks.

Dixon, M. and Winter, G. (1993). Thunderstorm, ldentification, Tracking, Analysis and Nocasting, A
radar-based meteorology, Journal of atmospheric and oceanic technology, 10(6): 785-797.

Einfalt, T.; Jessen, M. and Mehlig, B. (2005). Comparison of radar and raingauge measurements during
heavy rainfall, Water Science and Technology, 51(2): 195-201.

Farajzadeh, M.; Azizi, A. and Soleimani, H. (2012). A review of forecasting and estimation methods for
rainfall, Journal of Sepehr, 22(87).

Fiser, O. (2004). Z-R (Radar Reflectivity—Rain rate) relationships derived from Czech Distrometer data,
Proceedings from Third European Conference on Radar in Meteorology and Hydrology
(ERADO04), Vishy, Sweden.

Fujiwara, M. (1965). Raindrop-size distribution from individual storms, Juornal of the Atmospheric
scinces, 22: 585-591.

Giangrande, S.E. and Ryzhkov, A.V. (2003). The quality of rainfall estimation with the polarimetric
WSR-88D radar as a function of range, Preprints, 31st Int. Conf. on Radar Meteorology, Seattle,
WA, Amer. Meteor. Soc., 357-360.

Gunn, R. and Kinzer, G.D. (1949). The terminal velocity of fall for water droplets in Stagnant air. J.
Meteorol., 6: 243-248.



Hagen, M. and Yuter, S. (2002). Relations between radar reflectivity, Liquid-water content, and rainfall
rate durins the MAP SOP, J. R Meteoral, Sol, 129: 477-493.

Lee, G. and Zawadzki, 1. (2005). Variability of drop size distributions: time-scale dependence of the
variability and its effects on rain estimation, Journal of Applied Meteorology, 44(2): 241-255.

Lee, G.; Seed, A.W. and Zawadzki, I. (2007). Modeling the variability of drop size distributions in space
and time, Journal of Climate and Applied Meteorology, 46(6): 742-756.

Lee, G.W. and Zawadazki, 1. (2004). Variability of drop size distribution: Noise and Noise filtering in
disdrometric data, Journal of applied meteorology, 44: 634-652.

Makvandi, H. (2010). Meteorological radar calibration using automatic rainfall data to evaluate the
precision of radar rainfall estimation, Master's thesis of Water Engineering, Supervisor: Dr.
Mohammad Mousavi, Ferdowsi University.

Marshall, J.S.; Hitschfeld, W. and Gunn, K.L.S. (1955). Advances in radar weather, Adv. Geophys., 2: 1-
56.

Mobasheri, M. (2010). Estimated total precipitation water using MODIS images and Radius data, Journal
of human sciences, 14(65): 107-126.

Mohammadiha, A. (2011). Verifying the prediction of the WRF model for the precipitated precipitation
content and rainfall using radar data, Master's thesis of Meteorology, Supervisor: Dr. Mohammad
Hossein Memarian and Majid Azadi, Yazd University.

Mohammadiha, A.; Meamarian, M. and Reyhani Parvari, M. (2013). Estimation of Tehran weather radar
of precipitation quantity by Z-R method for three precipitation events of 2010 and 2011, Journal of
Physics of Earth and Space, 39(2).

Overeem, A., Buishand, T.A. and Holleman, I. (2009). Extreme rainfall analysis and estimation Of depth-
duration-frequency using weather radar, Water Resources research, 45: 1-15.

Overeem, A., Holleman, | and Buishand, A. (2008). Derivation of a 10-Year Radar-Based Climatology of
Rainfall, Journal of Applied Meteorology and Climatology, 48: 1448-1463.

Pedersen, L.; Jensen, N. and Madsen, H. (2010). Calibration of Local Area Weather Radar - Identifying
significant factors affecting the calibration, Atmospheric Research, 97: 129-143.

Prateek, G. (2017). Target detection using weather radars and electromagnetic vector sensors, Signal
Processing, 137: 387-397.

Scolin, M. (2013). Introduction to radar system, Translation by Soheilifard, Mohammad Reza and
Aghababaei Majid, Adabestan Publishing (Third edition).

Shiwen, T. (2018). Numerical simulation of raindrop scattering for C-band dual-polarization
Doppler weather radarparameters, Journal of Quantitative Spectroscopy and Radiative Transfer,
213: 133-142.

Smith, J.A. and Krajewski, W.F. (2002). Radar hydrology :rainfall estimation, Adavance ic water
Resources, 25: 1387-1394.

Tokay, A.; Hartmann, P. and Battaglia, A. (2008). A Field Study of Reflectivity and Z-R Relations Using
Vertically Pointing Radars and Disdrometers, Journal of Atmosphric and Oceanic Technology, 26:
1120-1134.

Uijlenhoet, R. (2001). Raindrop size and radar reflectivity—rainrate relationships for radar hydrology,
Hydrology and Earth System Sciences, 5(4): 615-627.

Uijlenhoet, R. and Stricker, J.N.M. (1999). Dependence of rainfall on drop size, J. of Hydrology, 217:
157-163.


https://www.sciencedirect.com/science/article/pii/S0165168417300658
https://www.sciencedirect.com/science/journal/01651684
https://www.sciencedirect.com/science/journal/01651684
https://www.sciencedirect.com/science/article/pii/S0022407318300979
https://www.sciencedirect.com/science/article/pii/S0022407318300979
https://www.sciencedirect.com/science/journal/00224073

yra oliilo,S 4181, 5,915 i yguw! sddS g 51815 51 (63,913 (GBI ,b (PR e

Ulbrich, W. (1983). Natural variation in the analytical form of the raindrop size distributin, Journal of
climate and meteorology, 22: 1764-1775.

Wang, G.; Liping, L. and Yuanyuan, D. (2012). Improvement of Radar Quantitative Precipitation
Estimation Based on Real-Time Adjustments to Z-R Relationships and Inverse Distance
Weighting Correction Schemes, Advancesin Atmospheric, 29(3): 575-584.

Michela C, Alberto D. F. ,2008, A Radar-based climatology of convective activity in the Veneto region
foralps.

Marshall, J.S. Alberto D. F.2002. An Improved Scheme for Convective/Stratiform Echo Classification
Using Radar Reflectivity. B iggerstaff And Listemaa.

Zawadzki .1,1988; Equilibium raindrop size distributions in tropical rain; Journal of atemosoheric scinces,
Vol 45 ,No 22,3552-3559

Ryzhkov.A, and Schuur T. J, 2003; Effective shape of raindrops. Polarimetric radar perspective. Proc.
IGARSS-2003, Toulouse, France, Geoscience and Remote Sensing Society, CD-ROM.

Zawadzki .1,1988; Equilibium raindrop size distributions in tropical rain; Journal of atemosoheric scinces,
Vol 45 ,No 22,3552-3559



