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Table 1. Climatic characteristics of the study area.

e oSS e
Month te rr%pera ture te rﬁpera ture precipitation Relative humidity Wind speed
©C) ©C) (mm) (%) (m/s)
APR 59 21.9 19.2 432 2.5
MAY 10.8 27.5 14 40.6 2.3
JUN 14.9 34 2.5 28.6 1.6
JUL 19 38.2 1.9 234 1.5
AUG 17.7 37 0 245 1.1
SEP 13.7 339 0.4 28.8 1
OCT 9 28.6 1.3 33.7 1
NOV 3.5 19.7 13.9 48.9 0.9
DEC -1.6 12.9 15.8 58.1 0.7
JAN 4.2 10.6 11.8 57.2 0.8
FEB -2.1 12.9 12.4 52.8 2.2
MAR 1.4 17.5 12.4 43 2.4
ol s e 3l s e 53 ) 33k e ©

Yo\ E«_:J‘-.A‘_...-)'__’_,A

(a)
Location of ficlds 1 and 3
Y oasse onBae
) (b)
Location of field 2
L oas ;e oS
- ©

Location of field 4
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Figure 1. Village map for the north Baraan and the location of the studied Field.
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Table 2. General characteristics of the studied Fields.
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1- The volume of water lost due to crop losses



Yoo (Y) b)lo.w c("A) KIEN Jbgui cblis duuﬂ”sr’ A gl

S skl oy s 0 Shes U Gk gy dhen
2 Gl bl e bl g Gl
S3aslS o a bl jarass le o
el Eaal 65

e T == I B CO- R
sddosls Ol Ol iy, KK a4 andlaes s
i J g Gl s S ) el el
w5 a) okl 5 B2 il hey s o
2P S Sl s (Y Yl s
N Ll el 6351 05y nSa e YoT/AR) 10
3 ol ST S Sy 50 o esSKasme VEA L
S ol VLS S e g Sl 0l Bl as 5
T e e
Sy90 GO sl as )50 95 5 Jswese pl ew
el 83 55 I O] @by s Ol 5l AU ks
3L e (ol jasiie 500 S8 aS @ S0oles
Vs 53 s e deie O b,
(8,5 Soas o3 okl 0Lkl 055 b s &)
Sloks ol ray 5l S Y aese b eld o
Ll 0350 Sl 1y Sl e o3 ged eslind
3 szlﬁ.ﬂ Obkily a8 sls Ol o sla ow)
035 Ao 3 AL SYAL ol Co S Y 5) asye
ol

J gemes uT sbsy o gl g
85 5 e O e STl T il e
MAEY AAEE L Dol w55 4 ol gls,
Sex o caSKeyte YAY/AEY 0 5 AY/AEN Y
sla fagsn 5l (golus C’b wlsl 53 s S
okish Jpame O GLs, sy oSl
boge Loanlae sl

el 0l eb))T J..pL;- U’:“A)J“i BEl JJS.LA J}M

Sl sk el
oo T by padge D3p 5 Jds 4 dlinbe

Jpemes i uT bsy 3,90 5 lagi 0sSU

YEA

(ol ol 151 65558 sler Olojlu baw g 45)
Olies & oS o35 SIS 2 oo e bl
S e 1 g LK o CaS e 1AV/O
03y ol Ghass 53 Jpame ol el 0L
03 0dsly J g LS il O3 sl L
ol ol rash b b s ol e e
2SS ) Sl el (DA i sl
03 S J s ens obopegy baulsl Lol e,
(ol on g ologpnys B blol 2ls g5, e
Spar S Jgame LAl bl 5Ll
G a) sl 5 B ol B, ss o
b s iy e dsb s Lt 5T gl o
sl @\Ju 05 L8k Jaese alie CUiS
L odslee 0T JS :80Le 5 old Sisp on w
Slie s S s S s Sl ze VIV Y /0 04
st Sl SKpar S Jpaa palls Ll 5L
ViAr Ll 5558 okl e dew 55 Olgies!
oA S b 4 S e S 5 caS
0 Susp ol tash 3 dpame ool b
03 Jseme ol wlin C25 b Cle 4) ol
(ol s 5 ookl ot
gl 3 Golel ol Oss ooslie
@bl 5L o Gl ol Vs 51 canlass ) s
5l aS S0k dib e Sde Y pams al2U
Sl s Sl olial (ol jasie ¥
5 i flye 03 B Ll Gl (sl a3
95 1 s Cel a0 S S
33 bl Obly 5 edd ;_j O s (Gl
Lo VoY g WYY o Olea 4 sddol @\}»
Fol s s d g5 Lma el ools Ll

Ll s ple 05 ol g o bl ol oo late

o S PESTREPLY Q‘)C/J J‘jﬁ‘rj J‘ a.MT S dds -

KRIPRCH PN



S (de g ol)las s gl

Sl el edd 508 (sl kd ol a)
el Sl Sl LS s bl sy w4 ey
ol el ghls OF gl galS ) latea
53 bl olkl, & sls olis o S )
035 Lo y3 Q) 580 L s St Y asse
NG
J gemes ;.j sbsy o gl g
85 i Ol STl O el (S5 b S
FEE AUV L sl w5 0 o gbs,
et S e VN/YEYY 5 £VEEEd
ol (ol of ols O by lixl polis s S
5 sl Grass o5 Ol gy IS 5tk OF o
SYTY N ATV L e a (TY) oL
S ol J sl O0V8) s 5 caSe me £Y
5 S Gags v i Oles w Bl Gl
YYA 5 YA0 A At L o dslee (YY) ol
s 53 Oke 3 (V) Sl g (5 e e
sz 0 e 2l s ol Ol Gls) gz S
Sol iasn wms a (VYY) Ll s ol 5Kl
Jols bl Jule ¥ ojlgan ol ey K55
3 Ske =Y 5 (LAl 5 Lalls) ol o )
B R R B VN S O I KV RPN JUIN
o33 b IS Jab Dpmen s il
Dlde 5 ade & 5 BBl Ll 5 5 J e A
o camiyd 5 SR 5 S Ol 3 SA0L
S e IS e S el 0L
3 3 e Glaael p d sS4 g5 B0
M Jpamn 5 Shas Jltde 3 bl sy
s S5 Jolse 31 a3 Sl plply s
o) sl bl ole 5 5lie (555 Loiions
(orl by 5o SIS G Ses 5 LRl LT
23 e g.JT 9 JJ g.j sbsy pslie OAS oslie

1£4

5 gl ol el bty el ociplondl s s
s lplnil s STy ol of Glay e 55 gl p
OB 95 D e g.JT B &_J g.j by polie o
WML ey a (Y0)0) 0LKen 5 s
(Y1) OLan 5 Usle sty 53 o0 s S 2
55 2 S m e VI 5 VAL ol o 5 Oles
2l (ThY) LcaSs 5 gaald g o
CaSe e 80 5 A0 L doles 5 Olea L oslisly
e gl os 0 VY V) ey o5
T T e P R s
Seop (Y0V0) LowSs 5 sanld Jass axs
3o Js as sl QLS ) il ol
Bl ghls) andlans ) ge adlaie wlie Ul Lol S
SO LS 5 sanld [iasn s (il b
Ll 0351 ol G
S S dpame gl 5 ¥ S el
G a) sl 5 B ol i, ss o
28 SS Sl Lxa (&5 Y gl 5
Ol gl os g o aSle e VU /YEY
R SR K IRV VIR R PR
Jswame O 5l ol slwl as 550 95
Do @l JS Ol by Jlie ¢ on s
(o5 G658 bl By o (S S
(& as)30) (sload okl Sagy 53 O Hldde 5l a8
Gbsy e a8 sl OLLS 5 A e Sl ol
53 Ol Ll Al 0 agd ¥V oae ey Adw g_.JT
53 kel Ol Os g el s ) ess toae s
SV s Shes o8 cl J= g ol 5 (F as 5
o b esliad s ) Yo e 05 Jgame ol
5 ol glsy s Okal b el (s 5
Sldde § yomeay el (il olis S elinl as e
Sl Sy Co) Yoassne s S T b

QDL?) i 4.9)}.4 )J QT )‘J\.E.A L) mk:.; )J ‘(gﬁ"téj'p



Yoo (Y) b)Lo.w c("A) KIEN Jbgui cbls ‘5‘.&:‘_,‘&:9).’ A gl

JA;EﬁWgTéQ;,ﬁQW‘QTJQJJQJ

ALl odd o ags ple S L S0

Olily 5 bl Lass ale Jslse 53 colis oS
GAU ol a3 Ol sl s (ol

Addllans ;50 Y grame )Ll U 5 G g el 0 Shes ¥ s>
Table 3. Yield, evapotranspiration and irrigation needs of the studied crops.
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Figure 2. Water footprint components of the studied crops by irrigation method.
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Figure 3. Comparison of percentage of losses of studied crops in the harvest stage.
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Table 4. Average percentage of losses, total water footprint and annual production by crop.
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Figure 4. Volume of water lost due to crop losses studied in Isfahan province.
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Figure 5. Volume of water lost due to crop losses studied in country.
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Abstract

Background and Objectives: The concept of water footprint is used to know the volume of
water used in the production of various crops. Considering that the two potato and tomato crops
on the country scale, have the highest amount of waste compared to other crops, therefore, in
this study, the amount of waste at the harvest stage of these two crops in four farms located in
Isfahan and in two Irrigation method was studied and calculated. Finally, using water footprint,
the volume of water lost due to waste of the mentioned products was calculated.

Materials and Methods: In the present study, first, the inflow of water to each field was
measured and the gross irrigation volume of the crops was estimated using the irrigation
program of the relevant fields. Then, using CROPWAT software and climate data of stations
close to the study area (east of Isfahan and Kabutarabad), the net irrigation requirement of crops
was determined. Then, using the weighing method, the yield of products and the weight of lost
crops were determined. Finally, water footprint was calculated for each crop and the volume of
water lost due to their waste was estimated.

Results: According to the results of this study, the average losses of potato and tomato crops at
the harvest stage are estimated to be 4.8 = 1.3 and 8.5 £ 0.8 percent of their total harvest,
respectively. The total water footprint of potato crop in furrow and drip irrigation method is
equal to 277.8 and 129.7 (m’ ton™), respectively, while the amount of total water footprint for
tomato crop is equal to 145.1 and 175.2 (m’ ton™).

Conclusion: Based on the percentage of losses of potato and tomato crops and the average use
of their total water footprint and also, according to the annual production of these crops in
Isfahan and the country, the average volume of water lost due to waste of these two crops and
only at the harvest stage is estimated to be 4.2 (minimum 2.9 and maximum 5.7) and 128
(minimum 102 and 152.9) Mm’ year™ in Isfahan and the country, respectively. However, based
on the total waste of these two crops from harvest to consumption, the average volume of water
lost due to them is equal to 17.4 (minimum 11.5 and maximum 23.2) and 482 (minimum 380.3
and maximum 583.6) Mm’ year” is estimated, so the management of waste water from crop
waste is important in the management of water resources allocated to the agricultural sector.

Keywords: Crops losses, Water footprint, Water losses in agriculture, Water management
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