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4- Tropical Rainfall Measuring Mission

£

Aol

dod ;) 4S5 Coul plen g Ol sla o I S JlsSis

Lol 34590 (o0 £989 4 (o) 05 (3blie 4o )3 g (ol Lyl
oleled ity s deg g S (slo w2y ) ol gl g
Pl g e Jelye S (S Jlasias (il (V1) 298 (o
b By 53 g i BbLio )3 055y 4 ¢ JluSiid o e
M s 5 s (I vk S Gt ] Jluts
oS el plol cuaa > Jotue sliglojl 9 p3 50 o Can
slac)lus (ials g g aslp Glirebl oo ps (Il el
ol slapiuns 8108 B9l |) Kgd (0 Jlusuis S50

‘g" (AR 09)._5 u‘)l»._a.wl) 9 J_».')‘ ‘:»L»:)]S (9P 2l Cud )y &=y 9 Y
pudio (o yd o8N ¢ 45y9liS 0aSiily
( Email: hadi.ghafourian@gmail.com  :Jszus osiw s —#)



IWAY g 0 — 018 pee Yol « YA al> oS g Ol i #Fe

Yoo LA cla o claosls 5 (YF) olson 5 555
slaolide (gly g 03905 odlaiwl (Al VY (g)lel 0)90) (e3Mo
U ooVl cloolfiag) cgly |, SPI [asls canle ¥ ) bs;
oeldl e bl Kanl g)) gy 5ol 0je Sy s (s
55250 sla |uSy) TRMM o lgale cloosls g ( ool 5
ol eyl 5l odlil Uy 5 163,8 dgusls ( ilelllas dilaie
350905 Al 1y 48 )5 & jg0 Slulie JS Moy Fo 5l i 3Ll
YerR g Vool Gl Jlw o diwey 589 4y Hd JSis
TRMM sjlsale (slmosly oS L e 5l (—iisw o (69N
Slale oald 48 08,5 a o Lidul Colpd )3 .05 03l asis
elmosls by gblis 3 1) Jsis il Juwsly TRMM o lgnle
VY) 35l 0aiSTyy
2 s Olallas 4y jL e ((JLuSis Coonl 4 4255 L
55,5 e ola] a8 il gblis 3  JluSiis b da),
P S=id Jgad Sk goSl @ o (2 5 JuSid pil Sk
9 8298 Syl JLuSid Ll b (1d d2lge (sl S0 g o)
SlaSid i dn bage Glowle gl sl pb Glis!
= ol Lo ol tene o sl (lopite (655 0310l ol
bio Gbio ST )3 ol SuSTy & ol ol .5k
ol 51 (6l s)lol 0)93 (2L (1l 2 0o s
5 o] 51 sl 03503 dnlgo Sita b 1 Loanldl 5 o oo lalllas
D55 iy |y s gl 1lgty 45 ¢aslil o0l solie sl p3Y
0=l 3 bl (e S )18 e3lisl 390 9 03905 (25
Jlsis il ¢y TRMM ojlenls ilale claosls I syio0
Sl ol slmodly By 5 01,5 oxlil (g9, ol il ,
ool 48,5 )13 ()l 3y90 JluSiis ol S g Sloj Jelos

W sy, 9 3190
dadllos o go dilaie

olrl ($d Jled 3 ol sbaglil 5 (S g98) olal >
Lo s e dlad lulip plind g GliaiaS 5 b Jlad jl a8 ol
Ol 5,8 5l g (g Glol Gl b g jligliow il
Slas 0350 @i yioghS WAMDY liwl cpl Colue Cunl Glunor
S35 ool Gl (F) cunl 9l S5 il pemey a3
N8 (Bd Job as 2 FY L OF 5 Jlods (5,0 axd YV LYY 0
5 (2) 035 Sl dogi 5 Sid maldl gl bl o)l 4B S
adas oy il (%) bl se deudio Co S pe 4 g i yed VY (il
Oy g Cawlyyd a1 320 Y0 glisyl L gl 05 (ol
£L5) Ly a5 5 oyl il 3 (oo Jlod o e
dlen by a5 e YYY

L1, TRMM olsals 3843 (slaosls (1) o), Se 5 e3li L,k
sLmodly (595, 055,y (o) 00 (sly 4SS (Bl (slaodls
Vooom¥Veo¥V Glojojl o VL S8 @ya8 b (o) (Slaalie
ol 25l > (Stused olps 18 5 aom Lol 0,8 )
Jmad 3 9 IAY Jlo Jad 5k g plgis 4 b (655ke
Pl Cales ) sl )5S IS )5 <JAY jly a5 5 < /AF )l
ibse 3,Slec TRMM olgalo ailale (slaodls IS ysbo 4 Lges
Ao ol |y glul 59aS 5 b il

o BN ST lojoy90 50 (V) olSen 5 oy o
APERSIANN _cgine s aSed e 3l odlizl | 1928
W50 V2 x VUL cdo b il dilale (sbeodly udgr 4y pladl
Bblie )L il 0ad Ag slaosls jlooliwl b g (L
ol plosl ) (B (sl g o] ogildl A pel 08

Gl Olie () 2 A SUSG b dilaie )3 &S S
o=l an (V1) Loyls <ads plosl TRMM 4 4Ll Slsly 5L glaeols
TRMM (claosls ¢ , Lls jloly oyl cleodly o a8 sy dons
R N A VRS SRR P AN

slagse Jsb S5 9 (2L slapasls jloslitl  ogde
5 ol sy edizdi <o 5l oslial e ) (193le 5 (Spe sal
L Iz i) Sl TRMM opale 3 s 50 I
5 il e (s 0300l oo 31 oylsnle ol slmosls CSeS
(V) oo 5 (J ol oad @al3 55 ()b p (s sl padls
lale slaosly 3l oolaiwl b JlusSis K o Sloj Juloo &
b 1y LSS s s s ¢ 225, TRMM o lsale
21y Jusis 13l cov sble 13,5 (yp Vool gVorA Jlo
PAg05 i |y (JUSS 0)93 (b g pasuie 0)93 (nl (b
Sloj (Swg cle 4 TRMM ojlgale (slaodly 458 ,5 ases ]
2 Sy d)lS Nlgien (o) sboodldy 4 Cos (3L S
b b Jlslis Se 5 Gloj dlal s

(il o)lomal (as Ll eslawl b (YY) o) Ken 5 SSI3
Godly KLy cp VoV Jlo i JlSis los 5 il
ol 5 88 Liblie Ll 150l plocl (3B43) wlals 4 (3B42) s,
ISt 4 on olmodgioes 5 3g 05 kit s Lo
23 3903 (58 1y 051 Alwgey 98 4 Gble o] > (g8 s
LS TRMM ojlsalo (slaodls e 258 )5 dons lisl colys
o=l el gLt (55 & (imofy iz 3 ) (wlidlen Jlusuis
SIS oo 5 LSt il 5 Lo sl S5 n aodl
Red 03 )0 58 2 > ©S)HR

1- Precipitation Estimation from Remotely Sensed
Information Using Neural Networks
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1- National Aeronautics and Space Administration
2- American Standard Code for Information Interchange
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1- Drought Indices Package
2- Critical Success Index
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Abstract

Most of drought evaluation systems are based on precipitation data. However the quality of drought spatial
variability is strongly influenced by short period of the measured data, inappropriate distribution of the weather
stations and undesirable quality of the measurement networks. Therefore, it is necessary to recognize others
reliable climatic data resources. Then to overpass the difficulty, after verification, the data is used to complete or
substitute the existing data. Accordingly, in this research to monitor drought in Khorasan Razavi province using
data from 10 synoptic stations and 107 rain gauges around the province, the monthly data of TRMM satellite was
validated. To do this, standardized precipitation index (SPI) of 1, 3, 6 and 12 months are calculated for a 13
years period (1998-2010) and compared with those of satellite data for the same period. The evaluation was
measured by using CSI (%) (Critical Success Index) and R2 (Coefficient of Determination). The results showed
that there was a very good consistency between earth borne and satellite data borne SPIs for all time scales
except for 1 month time scale. Consistency value for all time scales over most regions of the province is more
than 50%. Based on the results, for achieving the accuracy more than 60%, time scales of 1, 3, 6 and 12 months
should be used as following: 1 months only for the northern regions, 3 months for all regions except the eastern
part, 6 months for all regions except the northern part and 12 months for all regions except the northern region
and central part of the province.
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