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Rainfall Partitioning into Throughfall,
Stemflow, and Interception for Pomegranate
Trees and its Importance in Ecohydrology
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Abstract

Rainfall partitioning into throughfall, stemflow, and
interception are amongst the new discourses in ecohydrology
and water resources studies of horticulture. The aim of this
research was to compute the throughfall, stemflow, and
interception of  Malas-e-Torsh-e-Saveh ~ 6-years  old
pomegranate trees (with plant spacing of 2.5x3 m) during
January 2015 to December 2015 in Saveh city with an arid
climate. To measure gross rainfall and throughfall respectively
10 and 50 manual rain-gauges (in a plot with an area of 500
m?) were used. The stemflow measured using average of 9
individual trees was assumed equal to the stemflow of the
trees. A total of 46 rainfall events were measured over the
study period (cumulative: 159.1 mm) for which the rainfall
magnitude varied from 0.5 to 11.8 mm with an average value
of 3.5 mm. Over the measurement period, the cumulative
percentage of throughfall, stemflow, and interception were
65.4, 4.7, and 29.0 percent, respectively. During the leafed
period (21 April to 21 November), the corresponding values
were 62.1, 2.9, and 35.0 percent vs. 67.5, 5.8, and 26.7 percent
during the leafless period. In the overall time scale, the most
suitable relationship between gross rainfall and rational
throughfall percentage, rational stemflow percentage, and
rational interception percentage were respectively observed as
positive logarithmic, positive polynomial, and negative power.
Since in the arid and semiarid climates, the most economical
and significant way to supply water to plants are gross rainfall,
therefore, it is necessary to have the highest possible efficiency
from rain water.
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Fig. 2- Frequency distribution of rainfall amount into 2.5 mm rainfall classes over the study period as well as
leafed and leafless period

S s 9138 3 W0 y93 9 Jw JS 45 (s yie o TID L jlae (slawdlS ;5 ;b sadlas ;) (Sl - U

90 r
7% r a
- a
& 60
= o
& 451 | % a
|
30 | 2
15 ¢
a a
0 1 r—=—— 1 ]
Throughfall Stemflow Interception

Rainfall partitioning

Fig. 3- Relative rainfall partitioning during leafed and leafless periods
SR 9 1S5 12 5093 55 L il o @39 - UK

Cawdy 2a2yd 93 L5 (o Bl VA iyl yla) LBI S oo
3 oble g bzl aoy S ol L Limgd oyl gl L0y
2 OIS obl dey g Cwl (S o 50)93 5l Fute I35 09
b guan & (17 JSU3) ol )5S 3 (50593 51 35S (St 50990
Spote 0B Sk sl @i dej p» clllas o
oS ol ks> (Herbst et al., 2008) coul saus s
Uil Coge a8 Wiad o Cawd Jl Llgd Juad a1y 268 slaS
2 Sl R Ol 4 d9die Sl ke 3 s
) SMS] Sy 9 DS 1 (sloo 9> (2 oS 135 (S o
Ohjy & Ol s0y9 3l il S g0y90 3 e g 3
Agusto et al., 2002; ) cusl o 5)li5 055 0 Ujgo Sy

Herbst et al.,, 2008; Xiao and McPherson, 2011;
Wges sly (Sadeghi et al., 2015a; Van Stan et al., 2016

Ui S ol 5l (Sadeghi et al., 2014, 2015a, b) cul
505 G e b 2l ) Ll (5SS Ly
{ibgngl Ol (6)1e55 byl Jdoar) 18l ySady Slgi oo o
i )3 bl 42y B Wl oo Gimgh cnl sl nlple
vavass 3 &y ol il e IV ppew GBLe @Yl Jloj
)5S 315 50 0ud (55155 polie 1 st Mo yd Y/ dgas 4S5l e
o9l OBl lade a5 Lol 5wl JKis 133 3550 5
Van Stan et al.,, 2016; ) cul ks> diw plyp jlad 5b
ot bl bl sl as y» e 4 (Sadeghi etal., 2017
ol (Sadeghi et al., 2016, 2016) sl o il Sl
ogbes 3 Ul L3 )3 jlad &S 15 el angs LB iaody ol baaidly
158 U315 53 b S plool lalllas i35 5l a8 (2o sl V+)
ol 1) GBle v Sadeghi et al. (2016) cged (gys !

YAVl o) o ylowd (o3, Jlw oyl o O @lio ol
Volume 14, No. 1, Spring 2018 (IR-WRR)

Yo



odnlin o Sl Cyawds (S L (s dopd 5 oL Hlade
(Tafazoli etal., 2015) aib o L8 cliiss b alin 45" A

Dbl o 2oy (ol e 2l L UL O Jgas bl
(st 223 9 2b o0 BRI (S0 9505 2 (slaoygd )3 Bl
P RS Ohl (s dopd iged sl b (2 (S Ok
(egee +N=Y10) o5 (s jlade b slaghil ) )1S (50590
3 ) by s Shde b alagll 3 9 4 ol w0 YVIY
3 polie e Al Conds 1o > VA Slude cpl (o Juo Ve
s 3050 Jols 8o OFA g 0o D ¥V (S o (50550 )0 00
Oby> & CBlo o8 Jlade b 0l (gawdS )3 ol g 093 93

Lo Mo yd «SiiisaS b s 4> Sadeghi et al. (2015a)

ISy (g0y90 3 i doyd FIN 1y (S pis 5059 Liylgl

539] Canndey

oLl (s sadoyd 5 b e e 58 (S )S) kil
e (F JS8) 45 eamlia (1) (25 0L 5 (SF) CBLo (TF)
2 e bzl aoyd g bl Hlade o i edly B3l (galal,
Cute (i)l Cjgods oy g0 Sloj ladde sl
Coasl S ptmgh S0 SladBl b guen 45 del Cansa
Uiboh Aile uols imgs, 4o (Sadeghi and Attarod, 2015)
o ol bily salaily e dLivesley et al. (2014)
Slaborsiz gabul) (Bl (g 203 b )l e (r (SosS)
O 03l 01> (5l gabaly o ol (rizen A5 Jols oo

= 90 90 r 90
[+
£ Bt o® 75 | ° 15 -6&0" 0®
5/_\ 60 Whole study perig@ I Leafed period 60 Leafless period
E8 s} 45 45 19
L 30 Fy=14059n() +53.88 30 fy=15152Ln(x)+49.683 30 [ y=13.387Ln(x) +56.551
£ Br R =0.6633 15 r R2=0.728 15y R? = 0.654
m O 1 1 1 1 1 1 O 1 1 1 1 1 1 0 1 1 1 1 1 1

90 90 90 ry=
g y =-0.0185) + 07463 + y = 01348 + 2.5233x- y =-02314¢ +4.3322x-
= Bt 5 r Bt 4.1467
S 2.9161 | 2.7514 | '
g5 2 % R? = 0.9429 0 R? = 0.9034
wn L - = - U
ge\_, 45 R"=0.198 45 - 45
s 0 30 30t
g By € o %0 15t 15 t

O 1 1 1 1 1 0 1 1 1 1 O 1 1 1 1 1
.§ y =50.735x 6697 32 [ y = 39.507x08533
o 2 _
% R? =0.9305 5 | R? = 0.9789
E 45 |
2 30t
B 15
nq:-’ . . . . . )

2 4 6 8 10 12 0

Rainfall amount (mm)

Fig. 4- Relationship between rainfall amount and relative throughfall, stemflow, and interception over the
study period (left figures), leafed (center figures), and leafless (right figures) periods

(e Ciow o y1a905) Jlw JS 53 (15 345 51,b 9 B (o0, LE U (omnd &2595 223 9 b Hladle o el -F JSUS
(Cowly Coow gla13905) (5 p2 2 9 (Bawg sla13905) H10S 52 (5o 93

YAVl o) o ylowd (o3, Jlw oyl o O @lio ol
Volume 14, No. 1, Spring 2018 (IR-WRR)

Y&



Table 1- Percentage of the rainfall partitioning into throughfall, stemflow, and interception in different
rainfall amount classes during the leafed and leafless periods

S 52 5o y93 (b o, ke iliie (AWM )3 (55 )k g GBLw (8,LE @ oliL 15l @je e yd ) S

SRS
Berion Rainfall Rainfall partitioning (%)
Classes (mm) Frequency  Throughfall ~ Stemflow Interception
0.01-2.50 11 52.7 0 47.3
2.51-5.00 2 72.5 4.6 22.9
% 5.01-7.50 3 75.8 8.8 15.4
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