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Abstract

Awareness of the spatial and temporal distribution of
precipitation around the world is useful for improving climate
awareness and modifying climate forecasting models.
However, determining the precipitation distribution is a
complex task due to the lack of a single estimator with
sufficient coverage and accuracy. In this study, the
performance of TRMM-3B43-V7 and PERSIANN-CDR
satellite precipitation products on a monthly scale and in
different climatic regions in Iran were evaluated. For this
purpose, measured rainfall data were used in 81 synoptic
stations located in the whole country of Iran in the period from
2008 to 2019. To more accurately evaluate the efficiency of the
two products, the values of the statistical indices of correlation
coefficient, root mean square error, efficiency factor and false
alarm ratio in the position of all synoptic stations were
calculated and analyzed. The results showed that in general,
TRMM has a significant advantage over PERSIANN-CDR in
all statistical indicators. However, the performance of both
products in rainy areas was associated with more errors. With
the exception of moderate and humid regions, both products
estimated more rainfall in the rest of the climatic Regions. This
difference in rainfall estimates is greater in arid and semi-arid
areas than in other areas.
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Table 2 - Statistical indicators used in the research
g 55 03wl 5,90 (5 o] G B LS - Jous

No Measure

Equation

Y1 (Ps; — Ps)(Po, — Po)

CC =

1 Correlation Coefficient

(22 - ) (21 J(po, - P?)

Z?=1(Psi - POi)Z

RMSE = \/

2 Root Mean Square Error N
) _ N1 (Po, — Psi)z

3 Effective Factor EF=1- — —

Zi:l(POi - PO)
Ng

4 False Alarm Ratio FAR = Ny + Ny
IN1(Ps, — Po.)

5 Mean Bias Error MBE = %

W Jlow g s -V

Ll )5 alolsale 3,k Y guao ailale o 6y e Jsl S
390 cilisee (gylol (slaadli (line p Slaalie 5L slaodls
ple gShe g ke (Joho & Joio 3 085 )13 o)
digg  sloylgale Jpazme 93 b)) > cilie ()l (slayasls
o Sradls Sl aie ¥ USS pzman (Cusl odal ]
239 ¥ S8 5 oladl e cuns g ) cupd ((Siumen
Phks Sl (1:5he Hia g Bl (1, SShe sla s bl S
dopd 535 F Jgds 5 e o lis S giw (solSiun] Cuxdse
sl 05 &8l ()Ll (glopa3ls 03y yo 5 ) )18 glmolSiy

oy g (Ssod gy Gl yosd diold D oo 0dmliio oS jglailen
4 i o) 5Slke bl wasl ;5,5 TRMM-3B43 5 Ll
5 Gt g 3 2L oy 1l YL PERSIANN-CDR
1oy VY § iw g TRMM-3B43 5 laolStuy] soys ¥0
wslls 3,Skee 03915 ;5 PERSIANN-CDR 5 loolStu|
TRMM-3B43 ;5 (¢ i o8] slass .ilazd 5 51,3 (+/V (gYL)
I e G cups o) Jod g Jlod (2l )3 pogad 4
>l onl 0 &8l ol 5l (ool s pismed WLHb Hao
55 PERSIANN-CDR )b -5 jl jS bl cuys
92 oSl cleldyl g )55 (dolo Jlg ) 1) 5 Shee op pldns

D a1 eSS L o s olKius! S

Po, «li olo (cly clojlonle y5,b (sloodly jlaie Py claslg, oyl 5
OSila Py cpli oo (51 Sty (slmolSitas] )b (slaodls luia
ool 3k sloodls (,:Sike Py cloylgale 5L (slaodls
Cal (Sledd dlaw Sl Ny il o adiged dlaad N 5 Sy gieaw
Jaws 55 Np g 00y Haswis gwpd a0 ly ()b 485 wojlsale oS
olissl & oylsale Lol wil &y oyl a8 das o ol |y Sleds

Lol 03l Lasis |y (S,

s TRMM-3B43-V7 lolgnls i)l &Yguaso <l 5 s
@ anyd IV 3 asy /Y0 e S.Si5 |, PERSIANN-CDR
5 segls
y9iS” IS (¢l NetCDF <. 8 L https://chrsdata.eng.uci.edu
YO Jlo el B Y+ +A b ez 51 lo 3 boj oye0 5 5
S g8bs5 bl ailale ()1 (loj (g dodls (35l s
Cambge b Jblite JuSy s 5 oo 5 5205 03bel 9 4o
P adgs blE > ()l jlde g oad olelid Sigiow oSl
CoaBge & vy b polie (aligyd Jl b 50 JuSy
e 5l 5 08 6,5 Sile ol dlae ] daolS] Lol i
oK) o 4y dads o 35 50 (sloylamle w3l WL 50 )L

https://disc.gsfc.nasa.gov

o ple 90 daldl 3.8 3 115 oolaiwl 590 duslie (gly 5 gl Sl
(wlaalie dlass (B yxo) VFF jo (Lol sl B yxe) AY dlal 4

Y game g o) Bodd Lusyle ey dbge o ad LS
duglie Dygo ol (B yxe &bl sl s ls 5l edlatwl b (slolsnle

bS8 obs)l g

IFe) Hlo o) o ylowd cedazed Jlu oyl ml O ol ol
Volume 18, No. 1, Spring 2022 (IR-WRR)

yYY



Table 3- Minimum, average and maximum values of different statistical indicators in the evaluation of
satellite precipitation products
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CcC 0.29 0.85 0.98 0.11

EF -35.10 -0.11 0.93 4.08

TRMM-3B43 FAR 0.00 0.27 0.95 0.22
MBE -48.40 2.32 30.37 13.15

RMSE 5.74 19.95 89.23 17.97

CcC 0.36 0.78 0.93 0.19

EF -7.58 -0.17 0.85 1.49

PERSIANN-CDR FAR 0.00 0.20 0.61 0.16
MBE -69.44 2.03 27.88 18.67

RMSE 7.19 26.62 162.94 28.22

LB 59y p S ol Cusbge sLlail b pgd
95 P19 5> oKl Woalss (¥ JS) lpl codldl (straing
2 ool YA Sbludes 5 Jbly (ple 50 o] VY cgb ye
S 8,5 8 ogboye g Jaine (23 )3 ol W g3 (2
Al job 4 ouldl 4l ol ond Byme o)kl (slajasls
3 >l9 ol > le)lsale (5 SV gaze 3)Slas 5 0l dpwlore

85 )18 bl 2590

o)k Y gase ) dilale Selyy )b (1SSke Ao O o>
ul“’ I) olises u,«lel u_>|93 5O &ww dhom\ 9 dlo)lymlp
» dlb)bbl.o LJ"))L’ J9.:.a.’>m 9) ).b 45 .)9.‘»@ odalin ..m)ua
Lol plo )3 Culgmdyl g (p3y9)8 2> 4 cogbye 5 )5 (Al
PERSIANN- auJl .35 o s)giﬁ 8lg polie 3l g 1) a5,
93 o 3yl kil Juad 1y (03,90 ie Jgl oKl CDR
)b Jlo slaole plos > Sbludes § Sbly w8l 3 Jpaxe

S o 359 (ooBly ol Sl e

53 b sl claole )3 TRMM-3B43 oilil sl ol
Jol ool 5 sl g9 e s Jolee Loy (iny 6 6 50 865
Jsl ol PERSIANN-CDR &8 Jbs ;5 3,15 )3 (63,5] st

0330350 5y g et slole 13 1y (639l st

il 2 el o padls 03 1o )3 4 S )15 claelSiugl 1o )
SBSS 3 (ol AB)lea Sy > slojlgale (35l Y gaxe
SNued Copd !l gl ol el i A G0
13 sbye 5 p)S oly 3 linlie glaesls L TRMM-3B43
o ¥ Sblodes o Sbly (Bl ) daolKunl 4 —o)n ¥

Jlesds 9 0y g aoy )d bolSiu] j oS dlisd Cuadge 1o
S @iy ol JoB JB Jpaze cnl @S o pd 988 (555
Ol 50 yeS pdaw )3 (slojlgale 5l Y gaze FAR adli
@ o g o 4 Jlad G JleS o b S gk 4y o5 s o0
2 g 03938 )l ol GBI Gl 2 9aS 3y
o> OA 2545 PERSIANN-CDR > g 403 ¥¥ 5905 TRMM
seb 1y ond ool el gl iyl aoyd Vel eSS eS|

Sl S plwlis (#8ly e

5 By s 4 5938 O Jlad 5 08 1 S b S b
olie & G gloylsale o)l WY guae Llioul (3 g
Bble j0 OYgame pl 0)Sles iy pl 4y 095 0 yiaS (Al
Jl> Pt L db‘}a db?ul )I LS)JYL C9.\a.w L D)]}o.b U")L »
dige el e lbodls L TRMM oS Gyl 51 S s
S LE’LQ"’KWI oy cJ9.:.a.’>m 99y )0 OJ‘ » OQML ] ul):l
Max Cams aS (gyob 4 ol o 1) 5L (639l p i
20 ‘_53)51).3[‘,5 b L;Lmoml L 63)91);.01;.3 L dho@\
Y/\Y 350 PERSIANN-CDR ;5 4 ¥/& 390> TRMM

W Y

) S5 By 2l > TRMM 35 RMSE jasls (ol 5
lad oyt Bl > ol s jlade (g i8S sl (B)d g
o3 )33 s> (lu lg 3 9 55dS ©pf 5 0pE Jled 4l
o3 4 |y 6y sllas ,laio PERSIANN-CDR szl 355 o

2B 6B Ay

IFe) Hlo o) o ylowd cedazed Jlu oyl ml O ol ol
Volume 18, No. 1, Spring 2022 (IR-WRR)

yYY



60° E 60° E
RS ° 3 )
36° N o' @ 136° N 36° N 2 136° N
L ]
®
P
®
30°N- ~ $ :30° N 30° N e o [30°N
Correlation Coefficient ® Correlation Coefficient ¢ & \ - @
TRMM-Synoptic ® PERSIANNCDR-Synoptic - \ o
® <06 BB e <06 <l 4 B
0.6-0.7 o @ 0.6-07 L\
S 07-08 J ¢ 0.7-08 J
24°N{ @ 0.8-09 r24°N 24°N{ @ 0.8-0.9 r24°N
° 0.9 . 1‘0 ll- IZLZJI) 480 720 ‘)61:(“‘““ o ° 0.9 . 1‘0 ll- IZLZM) 480 720 ‘)6(Il(_'
48° E 54°E 60° E 48° E 54°E 60° E
54°E 60° E
e > B ®
36° N 136° N 36° N = 1360 N
®
.
] ° ®
30° NEF \ r30° N 30° N-EF A ho A r30° N
TRMM-Synoptic PERSTANNCDR-Synoptic \ .
® <0.0 ® <0.0 * L~ \ 2
@ 0.0-0.6 @ 0.0-0.6 e 4 i
0.6-0.7 0.6-0.7 > o \/ﬁ
0.7-0.8 ¢ 07-08 ‘
24°N & 10805 0 120 240 480 720 960 [24°N 24°Nq ® 08-0.9 0 120 240 480 720 960 r24°N
® 09-1.0 -—— Kilometers ® 09-1.0 [ Kilometers
48° E 54°E 60° E 48° E 54°E 60° E
48° E 54° E 60° E
V % *Eh —®
36° N 136° N 36° N L 136° N
®
® ®
30° Npar [30° N 30° N{par i 30°N
[TRMM-Synoptic PERSIANNCDR-Synoptic \ :
® 08-1.0 ® 08-1.0 L—\ﬁ‘/ \
© 0.6-038 ® 0.6-08 J\ =
" 0.4-0.6 © 04-0.6 o /\qJ
auen . 2704 La4o N 2408~ 02704 1240 N
. 9 0'1 - 0'2 0 120 240 480 720 60 ) L 0“ -0.2 0 120 240 480 720 960
® 0.0-0.1 ‘ - . Kilomters ® 0.0-0.1 , - , Kilometers
48° E 54° E 60°E 48° E 54° E 60° E

Fig. 3- Spatial distribution of CC, EF and FAR in evaluating satellite precipitation products
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Fig. 4- Spatial distribution of MBE and RMSE in evaluating satellite precipitation products
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Table 4- Percentage of stations in each category of statistical indicators in evaluating satellite
precipitation products

Statistical Indicator TRMM-3B43 PERSIANN-CDR
<0.6 4.94 9.88
06-0.7 3.70 14.81
CcC 0.7-0.8 14.81 22.22
0.8-0.9 33.34 46.91
09-1.0 43.21 6.17
0-0.6 20.98 20.98
06-0.7 12.35 17.28
EF 0.7-0.8 23.46 17.28
0.8-0.9 17.28 4,94
09-1.0 4.94 0.00
0-01 25.92 29.63
0.1-0.2 18.52 28.39
02-04 33.33 25.93
FAR 0.4-0.6 14.81 14.81
0.6-0.8 3.70 1.23
08-1.0 3.70 0
<15 6.17 8.64
-15--5 7.41 7.41
-5-0 8.64 16.05
MBE 0-5 44.44 24.69
5-15 24.69 23.46
>15 8.64 19.75
0-10 27.16 14.81
10-20 43.21 44.44
RMSE 20 - 50 23.46 30.86
50 - 100 6.17 4,94
100 - 165 0 4,94
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Table 5- Comparison of average monthly long-term precipitation in satellite precipitation products and
synoptic stations in different climatic zones

Climatic

Zone Dataset Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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Fig. 6- Percentage of stations in each category of EF in evaluating satellite precipitation products in the four
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four climatic zones

(sols!

Sl epSose poi) bl oyl o (Katirai Broujerdi, 2013) ail o8l @libos 15 gyl sl yp)S o 55L 585 (S0l
Cawl olx\%p L;lo)lybla Lghn)fuw L;cla.ol 9 ‘_;Q”J;] ‘Lgbba.;'.'é] Lglm&.,,o)' 3 )IJ.ili g )L‘"u‘“’
IFe) Hlo o) o ylowd cedazed Jlu oyl ml O ol ol

Volume 18, No. 1, Spring 2022 (IR-WRR)
yya



RMSE: 5 TRMM-3B43
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