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)n) Lol a5y ALl llanll 1(1) Js22

Type ID Class Name (arab) PBE PBN
Weather AB0007  Telemetric 4l S o 202247.7 1158224
Weather AD0038  Telemetric oy salll 206574.7 1226401
Weather AE0008  Telemetric 2 228689.9 1215863
Weather ~ AL0057  Telemetric ol (g3 230159 1151447
Weather AL0O066  Telemetric | yanall 4y A0 259489.1 1173788
Weather CA0017  Telemetric s Jas 221200.4 1130289
Weather CC0004  Telemetric PrvoN| 226058.9 1131458
Weather CDO0003  Telemetric A sall 255032.6 1135769
Weather CD0008  Telemetric s gall (535 2 227383.6 1095859
Weather CDO0010  Telemetric Ll 220691.3 1075909
Weather CF0006  Telemetric SHuall el 197794.3 1050980
Weather CF0007  Telemetric [WEN| 247871.6 1027513
Weather DEO0004  Telemetric Awalall 210724.6 1007257
Weather EA0002  Telemetric 4 ) 162210.6 925424.3
Weather ED0026  Telemetric Asal) 147995.9 886662.7
Weather  F0021 Telemetric & staall 351666.3 1179787
Weather ~ F0022  Telemetric Lish ol 310406.5 1078010
Weather  G0018  Telemetric Ol 218554.8 955746.5
Weather K0001 Telemetric oy sall 249155 861139.4

2020 <5 5 obaall 3 ) ) 5 1 yuaal)

International «2003 ple dpzal 8 oliall Jsall e laia¥l e i Al &l ghaall elal —
A2 ) dalaie dungia e Wiad Al 5 cExpert Meeting on Virtual Water Trade

LS (Allen et al., 1998) FAOS6 dingia iz La gl 3asiall aadl dagill — de) ) 300
A (1) IS B el

Climatic parameters

A 4

Ref. crop evapotranspiration
E, [mm day?]

A 4

Crop coefficient
Kc [’]

Y

Crop evapotranspiration

Ec [mm day]

A 4

Crop yield
CY [ton ha'l]

Crop water requirement
CWR [m3 hal]

A\ 4

A 4

Global crop trade
CT [ton yr1]

Specific water demand
SWD [m3 ton]

A 4

A 4

Global virtual water trade
VWT [m3yri]

A, b deiidl) Amgidlz(1) JS&
(Allen et al., 1898) : saall
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Reference (ETo) (s> <l - Al Cluad da gy ) e bl Laliall llnll gy a5
e 4alia 2 5 «BTo-Calculator e pladiul o« ll Crop Evapotranspiration
//www.fao.org/nr/water/eto.html) 335l eﬁm del )y 43 dalaial 9 Sl QEJAM
.(http

sle Teliy J saane JSI CroP Evapotranspiration (ETc) (o sasall 7 - 3l clua
:(1) daladll

ETc=EToxKc........cvvvniinn.. (D)

L0530 FAO56 43y ylal 138 5 (o gusaall Ko seanall Jalae 238 (2) Jsaall jeda s
O A A kil Ko J panall Jalas 238 1(2) Jg2

Osil el el
0.6 Js¥) s
0.5 Ul
0.3 BEPLISEELS
0.4 P EPTLN
04 Ll
0.5 Bl
0.6 Ol
0.5 b

0.55 Ol
0.6 B
0.6 <l
0.6 Jsb)

www.fa0.0rg : suaall

aS) )3 (5 st tnemeriugeR retaW porC (RWC) a5 5all Jualaall 4l cilaliay)
CWR =% ETCurvooerrereerrenns 2)
e Losuia S zLaaY) (s sl Virtual WateR Crop (VWC) dual 58Y1 oLl
:(8) Ualaall A LS Crop Yield (CY) Jaalaall o3g] Zaliay)
VWC =CWR/CY....coovvverennes (3)
4ilal)l CilaliaV) (s sbus Net Crop Water Demand (NCWD) (Slall el dla
(4) Aladll A WS J panall Aalissy 45 5 joae RWC
NCWD = CWR * area........c...cu...... 4)
45 pinn dual yidY) olaall 6 sk5 Specfiic Water Demand (SWD) slaall g_‘,J"—d\ ‘—‘M‘
(5) Aaladl A LS Production WYL
SWD = VWC * Production...................... ®)]

53



g\l sk Global Virtual Water Trade (WVT) 4aal ¥l oball 3 i o | AGJSR
{(6) Asbaall 3 LS 4l i) S8Y) oliall Aai 8 Lig pume ally jauadll
WVT = SWD * CT.ooooore. (6)

Akl Slalia¥l g oaa jall i 3l kil A =) AY Are GIS 10.3 gl pladinl —
ARC- el e Gllasall adula JLAa) JIA e ¢ ¥1 (5 g e dual 50 oluall
Alall Gl ¥V Adida 5 (50 )Y 3 gas A3k g A Aliall Dlaaall CLlaa) alaadnl GIS-10.3
a5 .GCS_ WGS_ 1984 s allzi I el sad s (s M 5 sbaall 3515 5) Ayl
w8 A8yl a s JDW 4%yl Raster Interpolation aladiuly il yall Jiiad o
A 550 Asaliall cillanall (2) JSE ey e Jall b Ak JS) a Lind) ()5S0 il
paand) il il 52 5 Fsadilel a Y1 ASLel e
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- Km
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bl Al Gial sa Y1 5 Asadilel Aia Y1 ASLeal e Fudliall cillanall SIS ) sl 3(2) JSi

ALY 4 gl

(ETo) (2 ol 7 - Al

ALl Gllbaall (38 (2019-2020) Asbel) Lall gan jall w38l @58 (3) IS e
J8l Laig ¢ AoV 2 g slaall Aana b oz jall i - Al 2 O jeday G (gilily adizall
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eda s ¢03,00(2019-2020) 4l 2l (ET0) (o2 ) e - yaiill dda jla (4) JSE i
Ein il I Jedll ey Godll I coall e JEEYLS s AT ) Adhaie (e aill & 0l
3 el all sy i) dals Laliadl Jol sall @b 3 gayy anyall i 3l 0 ol
1385 cale (1688) Jsxars ale (2222) Aad el () ale (1129) A Ji (30 el an 5l 5

hliall o3 b il ) g laa Yl e iy

N (2019-2020) el disll ol 35 - il 2(4) JS&

Crop Water Requirement dsital) cilalsiay)

bl 2, ETo xasdll @ - ol psehe FAO el jlls 2291 dalie ot
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A la¥) il slaall 5 edpalall gais cdualadll g 55 e e S g sal) DAL g il | AGJSR
4l ETo <imys Al bl o oas sal) w5 -3l e 558 ) 5o gl Jalsall
ol ) Al gl ol e (W5 TS i ) s peill 83 30 s 12

Lo asil) am gl i 5 elgililyy aainall dpalial) cillasall b ¢y 5 50 Sl sy (5) JSall o
Labiia) J81 050 31 OIS a8 (s staall ddasa) (5559 msa 8 sbaall Laliia) eV
c:u_‘);.\'.m c.t\.li & :\.QS\}.IA @Uﬂ\ il g (M\ LQJ\} &M) ;GJJJ\_L)L“: UL 459 "L.-P“-“
gzl

(3p) Osi) 395 SN 3Ll !
1400
1200 -
1000 -
800 -
600 -
400 -~
200 -

Aalid) cillaaall (2019-2020) &alell All (5305 i 53 IS el plia¥) 1(5) JS

0¥ (53 2019-2020 Asbal Al (8 o3 90 ISV Sl Zlia W1 ApaS (6 JS3) Aol el
(923) dazay 536 (1227) Aad el 530 (6217) A J8) G Lo ) 55 ()5 ¢ 53 301 J paandl
ZLiaY) b shliall G sl G b Ui (e elgilily sl Lalial) cillaadl) 46181 3

sl Jaslie 5 5 aiga JSI )
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Net Crop Water Demand (Stal) éblein)  Jdla
0 i3 Gl ((569,5) J laall éllgind e o i) Sy il Clus il &gl
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Abstract

The study aims to employ geographic information systems to produce maps of
the water cost of the olive harvest in Jordan for the water year 2019-2020 through
the concepts of water consumption: (Reference Evapotranspiration, Crop
Evapotranspiration, Water Requirement, virtual water, net water consumption,
actual water demand. Virtual water trade) by following the FAO56 method,
based on the climatic data of a group of climatic stations distributed throughout
the Kingdom and the yield and productivity factors, by using the cartographic
criteria necessary to produce digital maps to express the true reality of water
consumption of the olive crop.

The Reference Evapotranspiration accumulation rate was estimated at 1688
mm, and the values ranged between (lowest value 1129 mm and highest value
2222) mm. The average water requirements for each dunum of olive cultivated
was estimated 923 m3 of water, and the values ranged between (the lowest value
621 and the highest value 1227) m3 / dunum. The net Crop Water Demand of
the area (569.5 thousand donums) planted with olives was estimated at 525.649
m3 of water. The Virtual water rate for olive productivity (0.22 tons / dunum) was
estimated at 4194 m3 / ton, and the values ranged between (the lowest value
2821 and the highest value 5576) m3 / ton. The Specific Water Demand was
estimated as follows: (for the production of olives (125150 tons) with 524.879 m
m3 of water, for the production of preserved olives (24691 tons) with 103.554
m m3 for the production of olive oil (20706 tons) for 86.841 m m3 of water). The
Virtual water trade was estimated as follows: (for olive exports (1585 tons / year)
amount to 6.647 m m3/ year of water, for Preserved olives exports (5442 tons
/ year) amount to 22,824 mm3 / year for water, for olive oil exports (575 tons /
year) with 2.412 mm3/ year water.

The study recommends the necessity of adopting the concept of virtual water
as a wise tool for determining the water cost in irrigated agriculture, and using
geographic information systems in producing crop water cost maps.
Keywords: Evaporation-Transpiration, Water Requirement, Virtual Water, Net
Crop Water Demand, Specific Water Demand, Geographic Information Systems.
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