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Introduction

Precipitation is the most important element of water level that recognizing its temporal-spatial characteristics
at different scales is an important step towards better understanding and modeling of the hydrological cycle and
related phenomena such as floods. Drought, landslides, snow and climate change are on a regional and global
scale. Despite the large number of studies conducted in this field, there is still a lot of research need in many
parts of the world for reasons such as lack of weather stations to access ground observation data and the non-
uniform spatial distribution of these stations. Nowadays, with significant technological advances, including the
advent of various satellites, access to a variety of precipitation data has been greatly facilitated. Among the latest
precipitation products of various satellites, we can refer to the Global Precipitation Measurement (GPM) satellite
data. Related to the subject of the present study, it is stated that most of the studies on rainfall in the Jazmourian
catchment area have been based on station data, which due to the poor distribution of meteorological stations; it
is not possible to estimate the temporal-spatial distribution of precipitation in the study basin. In this study, the
temporal-spatial analysis of precipitation using GPM satellite precipitation products as one of the most important
climatic parameters in the basin Due to the undeniable importance of rainfall in this basin, it seems that the
analysis of variable rainfall can provide valuable climatic information to researchers and planners. To pave the
way for new study platforms.

Materials and Methods

In this study, satellite data (GPM) with a spatial resolution of 0.1 x 0.1 degrees from January 2001 to
December 2019 have been used for spatiotemporal analysis of precipitation in the Jazmourian catchment. The
GPM satellite provides more accurate and realistic estimates than other TRMM satellites. In this study, a
calibrated precipitation product of level 3 of 6 GPM satellite versions was used. Relevant data are in NCDF
format and have UTM image system with WGS84 datum, which after quality control and preprocessing, by
specialized software (ENVI, ArcGIS and EXCELL) is converted into network data and data tables and the
necessary outputs based on the geographical boundary of the catchment was extracted. The average monthly
rainfall was extracted from the average daily rainfall belonging to each month and the seasonal average was
extracted from the average of three months related to each season. Spatially, the values of each pixel are the
conditions of the average amount of precipitation related to each time series (monthly, seasonal and annual)
during the statistical period.

Results and Discussion
Based on the results, the average rainfall in the Jazmourian catchment was estimated as 144 mm, the spatial
distribution of which ranged from 83 to 232 mm. The maximum rainfall occurred in the northern and western
parts and the minimum occurred in the central and eastern parts of the basin. Furthermore; based on the annual
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distribution of rainfall during the statistical period under study, the highest rainfall was in 2019 with 239 mm and
the lowest with 53 mm in 2001. In terms of seasonal distribution, winter and spring with values of 118 and 88
mm, respectively, showed the highest and autumn and summer with values of 22 and 45 mm, showed the lowest
values of precipitation. Also, during the statistical period under study, winter 2005 with 193 mm had the highest
and autumn 2003 with 1 mm had the lowest seasonal rainfall in the basin. In addition, an interesting point is the
spatial displacement of high-pressure nuclei in different seasons of the year; so that these nuclei are observed in
the cold seasons of the year in the northern and western parts and in the warm seasons of the year in the
southwestern and southeastern parts of the basin. The spatial distribution of monthly precipitation indicates the
occurrence of the highest monthly precipitation in February and March and the lowest in May and September.
Also, the monthly rainfall time series indicates the maximum incidence of precipitation in February 2001 (94
mm) and it’s minimum in January 2001 (no precipitation).

Conclusion

Precipitation as a source of fresh water on Earth is one of the most important hydrological parameters, the
importance of which is undeniable in the survival of human communities and natural ecosystems. Due to the
large temporal-spatial variations of precipitation, its study seems necessary. But one of the main challenges for
studying this phenomenon is the lack of ground stations as well as their improper distribution. Today, with
advancement of technology and remote sensing, a diverse range of satellite data has become available to
environmental scientists. In this regard, in the present study, using GPM satellite data and in the statistical period
2001-2019, the temporal-spatial distribution of precipitation in the Jazmourian catchment area in southeastern
Iran has been investigated. In general, the high variability of rainfall in Jazmourian catchment in different
months and seasons of the year, shows the dominance of arid and low climate in this basin. Therefore, due to the
rainfall situation and its high fluctuations under climate change conditions, in the near future, this basin will face
serious challenges and crises in water resources management and the sustainability of natural ecosystems. The
GPM satellite data used in this study showed appropriate and expected results from the spatial-temporal
distribution of precipitation in the Jazmourian catchment and showed a good correlation with meteorological
stations. In general, the use of GPM satellite data in the present study is appropriate, which due to its appropriate
spatio-temporal separation, gives reliable and satisfactory results. On the other hand, inadequate spatial coverage
of meteorological stations and their large statistical vacuum in such a relatively large basin justify the use of this
valuable and useful satellite data.
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Table 1- Statistical indices used in evaluating and comparing the precipitation products of GPM and TRMM satellites with
the observed precipitation data in Jazmourian catchment 2001-2019
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(franshar) ,p.l,! 7.5 056  0.89 240
TRMM (monthly) lals (Jiroft) cé s 5.8 043 085 240
(Iranshar) el 8.3 067 081 240
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Figure 2- Scatter diagram (validation) between the monthly precipitation of GPM and TRMM satellites with the
precipitation of meteorological stations; (A and C): Jiroft Meteorological Station and (B and D): Iranshahr during 2001-2019
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Figure 5- The amount of annual rainfall in Jazmourian catchment from 2001 to 2019

2 ol el ol cde el oid dalse (5L (0,18 5 ol
G (8 3l bl GlosS i e 4y (e 1y Juad
09Dl .l oas awlS by el s I Jad oyl s a5 sl
L adgs ol 5 oyl i slidy silabo o) CamaSTs ol
oyl dn yoxie adbate (pl 4 (oB)b aalols 3909 51 (65 5l>
4595 (593) QLo Jad 4 399 L 33,5 o0 St g 5l 59>
sl 0 9y9) (s yS oty (LS Ly bl polis (CussST
D 5 ol (saieS g pto oo YO b ol o )L (st
S plomly b (ol 3 dng o gaiS sl yio s
Brboga 5D ()l (diudn &5 ggk 4t (5L slaade
g Olimoj Jgmad (S, ad j) ol Blie > g a8 )3 as
o 4t wlS (g B job 4 asss Jlod lagise ) e
Slais ) ol Jab (0l gaidn jop hel clds .l
ke guige pbye b b plgoe ) ade> ($y8 ogx
G 553 ot bl 95 Bpin 398 L o iy
it 93 t5) o 0o gl (o wald b cnl > Al
Slelsl 13 6553 5 (o led Slelis) 3 (S j 50> ()b
ol 252y Jle 980 odnline (3,51 slaogS) > (b
PS5 Slgp dgmo )3 baogS ISl 4 i |y (25)L sladin
b > 4 oy s ) (b (e (Sl g ogboye

a3 ) Pl ol 3 Jsere yob 4 il

=0 95 de blio )3 ()l gaidn (2lad mje Jle )90 5
02 9 Lag)lgenls aiile (3D slse (S Jole 93 @ ol
ool il (i (Sapm elss 8 6% 5 2Ll
g Sl sSie (2l 3 K> Ol 4 08 )Ll g2 (855
o g b Jlod )3 jogad 4 gpe laogS 3929
o jho )l v anly (5L il calsp slaosy )l
Sy e ) 5 Fled glae s > 658 58 50
P9 oo )9S 4 0 Ol o SbagSl I 5 i
@l 2 e 658 derg bzgS el ke
P S8 JI g Kl bl i 0d 4 s Pl
2 S50t ld s L ol cBlato g 15 ) (b
e 4 S0 o g (8 liohl sbresgs ()L I ssieo e
Sk gles sl 5 ool kS S Sl e (e
ol 3 ass> By ble izmen e 355 o151y ke
2909 =50k glaaibelw I (6)15)55 52 )3 555 (ild Juab
¥eoogie Uasdes 5l jisu cpl 0 (o)l 5:5ke &S (g0l 4 43yl
Mt Jmad ol d boye 2lad @i liee SRR ol
slagisy ) jhlixe slacglis I (Sl (o 5 Jgl omsbe)
M s (5 Gdudn 45 (5)9-b 4 1l oo adg> ] il
&3 P JSob) sy sy VY 4 ] (shaS g e
Ol |y Qlicwnj Joad s (05 by Juad > )1 (2lad
2 0l L i) 4 S had cpl & gl () b a3 s



VP Colgu oy = 3395959  o)leds FF uls (S g ol @i VOF

STUUE SE0ME B9'0'0°E  EUUCE 61°0'0°E
N
=z : Winter
w E
.'i
-
4 d}\ "
v
b5
23 R
%
£
g Precipitation (mm) = - P
Migh: 118 G,
- - —— K
E = Low: 41 0 2550 100 150 200
2 STO0°E 55°00°E SO‘II:'GT E00°E 61°00°E
el ol
Longitude
SIVEE WIVE. WNWE: WWUT. $NEE:
O : 2 =
£ .g.u, 2 Hmmer w:
15 e
a L Y
N & .
R "
& E
3 3
Y
F
[ 3 ]
& | Precipitation (mm)
High: 45 =5
ol o — — 0
= Low: § 02550 100 150 200
STOUE  S8'00°E  S9°0CE  B0'C0E S1"0W°E
wlda Job
Longitude

WOON 29N

200N

20°0'0"W

2500

|

kil o0

woveE  wowe  erove
N
zl Spring v,
8" w y,’33= E|S
) |
s
v T z
3 s s
Z .
g £
R - £
e
= a — Km z
™ iow2 0255 100 150 200 _ I3
& STOOE  SE00E  S0°00°E  G000E 6100E B
il oo
Longitude
STO0E  BO0E 5000 G000E 6100
N
Autumn
E w > E
2 > 1R
9, 3
Yy _§ 1
.1'; g . ‘E
3‘; _ B w \ 8
|
o 1 o, | E
s vr8
& P'eclpmtloo(mm)\.‘ ( g~ |
High: 22 S
:: | — — 0
Low: § 02550 100 150 200 | ‘
E SPONE SA00E SO°0°E EOO0E  61°0Y0°E E
ko ke

Longitude

VARG Yo gl (b glbygejle o pl gades )3 Jad ()b (lid @ jei -5 S
Figure 6- Spatial distribution of seasonal rainfall in Jazmourian catchment from 2001 to 2019
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Figure 7- Time series and average seasonal rainfall in Jazmourian catchment from 2001 to 2019
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Figure 8- Spatial distribution of monthly precipitation in Jazmourian catchment from 2001 to 2019
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Figure 11- Average monthly rainfall in Jazmourian catchment from 2001 to 2019
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