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Nexu

Understanding and managing the complex interactions between water, energy,
food and environment.

As demand grows, there is increasing competition for resources between water,
energy, agriculture, fisheries, livestock, forestry, mining, transport and other
sectors with unpredictable impacts for livelihoods and the environment (FAO
2011).

Large-scale water infrastructure projects, may have synergetic impacts, producing
hydropower and providing water storage for irrigation and urban uses.

Increase in prices of energy (including bioenergy and renewable energy) affects
food production and employment in industrial sectors.

The Rexus Project aims to close the gap between science and policy, moving
from Nexus thinking to Nexus doing. It brings together the scientific tools and the
integrated vision necessary to analyze real-world conditions, including frictions
and climate risks
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Land-use suitability mapping tool

Given a set of maps and their corresponding thresholds, we obtain a FAOCT:;:':"“V o ":;f::t":l“cal:;:)’e
result in classifying areas suitable for a particular crop. The approach s Highly suitable 100-85
involves standardizing the suitability maps, assigning relative importance s2 Average suitable 85-60
weights to the suitability maps, and then combining the weights and the > Marginal suftable 60-40

. . G . . 1. N1 Temporary unsuitable 40-25
standardized suitability maps to obtain a suitability score. - ermanently unsuitabl e
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) INDEX o Wheat Land Use Suitability map
| Crop Management | |
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Expert questionnaire to determine
(Sys, et al., 1993). . .
Crop t the weighting of parameters

Class, degree of limitation and rating scale

WHEAT (Triticum aestivum)

Climatic characteristics VAR 5t
100 95 85
R - .
Precipitation of growing cycle (mm) 700 450 350 250 200 <200 h ‘1'! REXUS
700 1000 1250 1500 1750 - >1750
. . 65 45 20 12 8 - <8
Monthly rainfall vegetative storage (mm)
i getat e (mrml &5 % 120 | >120 - - - Exercise V8- 26/07/2022
75 60 30 15 10 - <10
Monthly rainfall fl ing st H
onthly rainfall flowering stage (mm) 75 30 120 >120 _ . } Part |: Variables
Monthly rainfall of ripening stage (mm) 60 50 30 0] <10 - ) LANDSCAPE AND SOIL REQUIREMENTS
60 70 100 120 >120 - -
- Wetness
Mean Temperature of the growing cycle (°C) 18 20 3 25 30 >30
18 15 12 10 8 - <8 Absolute Equal Absolute
Mean temperature of the vegetative cycle 10 8 6 4 2 - <2 imgortance importance Importance
c) 10 12 18 24 28 - >28
& . Flooding o o a o o o o o Drsinage
Mean temperature of the flowering stage (°C) 18 14 12 0 8 <8 . x
18 22 26 32 36 - >36
Mean temperature of ripening stage (°C) 20 16 4 2 10 B <10
20 24 30 36 42 - >42 Physical soil characteristi
TH al Average daily min temperature of the coldest <gif Sgif 819 if L —
By month combined with average daily max <n - <2 21 >21 - - Absalute Equal Absolute
¥ ire of coldest month (°C) importance Importance importance
Texture / = Coarse
- . LANDSCAPE AND SOIL REQUIREMENTS Structure =] a a =} o a a [n} fragments
WHEAT (Triticum aestivum) & B
Class, degree of limitation and rating scale T 7
Land characteristics VAR — : : Structure o o X =] = = o a o Soil depth
(1) 0 1 2 4 6 - >6 Texture / o N
Topography Slope (%) | (2) 0 2 4 8 16 N >16 Structure =] = a =) =] =] a o o CaCo3 [%)
(3) 0 a 3 16 30 - >30 —_—
Texture /
Flooding FO F1 F1/F2 F2 - F3+ Structure o X a o o o o A o Gypsum (%)
poor and | poor but | poor > not -
Wetness. N (4 |good good moderate | imperfect aeric drainable | drainable ‘Coarse
B Y
(5) |imperfect |imperfect |moderate | good poor and | poor but | poor > not fragments o 0 b o o o X 0 o soil depth
i
C<60s, SiC, | C<60s, SIiC, | C>60v, Cm, Coarse .
Texture / structure Co, Si,SiL, | Co,Si,SiL, [SC,C>60s sicmLes, f5, fragments o o = o a a o = o CaCo3 (%)
o cL cL L |c60v,SCL| SL LS - s
. Coarse fragm (vol%) 0 3 15 35 55 - >55 f " o o a o o o o o &
Soil depth {cm) >90 90 50 20 10 - <10 = - 0
CacCos (%) 3 20 30 40 60 - > 60 . ~ pa .
Gypsum (%) 0 3 B 10 20 - >20 hisshassiod Y Y & “ - - - - o tatos (%)
arent CEC (cmol(+)/kg cla >24 24 16 <16() | <16(+) . - sofl decal o o o a o o .
Base saturation (%) >80 80 50 35 <35 - - - psum (%)
Sum of basic cations (cmol(+)/kg soil >8.0 8.0 5.0 35 20 <20 - CacCo3 (%) a = u] o o o o o o Gypsum (%)
Sol fertll HH.0 7.0 6.5 6.0 5.6 5.2 <5.2 - - o
ity PR 7.0 7.5 8.2 83 85 - >85
>15 1.5 0.8 <08 - - -
(6) >25 2.5 15 1.0 <1.0 - -
Organic carbon (%) ) ~15 15 10 05 <05 - -
(8) >0.6 0.6 0.4 <04 - - R
Salinity and 1 ity - ECe (dS/m) 0 1 3 5 6 10 >10
| alkalinity | Exchangeable sodium percentage - ESP (%) 0 15 20 35 45 - >45
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C I i 3 t i I t D t b
CLIMATIC REQUIREMENTS =
WHEAT (Triticum aestivum) Q =
Class, degree of limitation and rating scale ¥
51 -
Climatic characteristics VAR ,— £
| 100 3 60
- . 700 450 350 250 200 - <200 Z
Precipitation of growing cycle (mm) 3
700 1000 1250 1500 1750 - >1750 n
Monthly rainfall vegetative storage (mm) 22 ;z 12200 ::II;D 8 ) <8 40
> - - -
Monthly rainfall flowering stage (mm) ;z :g 132?3 >:‘11§D 0 ) <10
Monthly rainfal of riening stage (mm 60 50 30 10 <10 - - 20 y = 3E-13x° - 1E-09x* + 3E-06%° - 0.0026x2 +1.2128 - 117.52
60 70 100 120 >120 - R? =0.9997
Mean Temperature of the growing cycle (°C) 12 i: ﬁ iz BSD ) ><3ED i
Mean temperature of the vegetative cycle 10 8 6 4 2 - <2 0 200 400 600 800 1000 1200 1400 1600 1800
(°C) 10 12 18 24 28 - >28 120 Precipitation of growing cycle (mm)
Mean temperature of the flowering stage (°C) 18 1 12 1 8 ) <8
18 22 26 32 36 - >36
Mean temperature of ripening stage (°C) 20 16 14 12 10 ) <10 100 _:%
20 24 30 36 42 - >42 K ]
Thermal Average daily mml tempgrature of the Faldest <8if >8if 8-19f .‘,- -
LT T month combined with average daily max < - <21 »21 >21 - - 20 3 %
P temperature of coldest month (°C)
£ #
Z 60 » LN
g : :
3
a k
40 ’ 8
20
y=0.0218x - 1.7266x% + 39.38x - 178.42
R? =0.9688
0+ L 2
0 5 10 15 20 25 30 35 40 45

Mean Temperature of the growing cycle (°C)

A spatial database (13 km of spatial resolution) with the climatic forecast data that includes precipitation, temperature

or relative humidity (among others) in the desired time period(2031-2090). Including a reference period from 1986-
2005.
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CaCo; (%)

[ J
o I D ata 100 | @t — - y=0.001x%- 0.1098x* + 1.8905x + 94.971
R? =0.9907
e i .. @
X ‘
-
>
2 60 ¢
WHEAT (Triticum aestivum) LAMDSCAPE AND SOIL nes
Class, degree of limitation and rating scale -r% .......
Land characteristics — — e ®
95 L] 60 =
(1) 0 1 2 4 6 - >6 v
Topography Slope (%)|_(2) 0 2 a 8 16 - >16 20
(3) 0 4 8 16 30 - >30
Flooding [ F1 F1/F2 F2 - F3+
. poor and | poor but | poor > not 0
(4) | good good moderate | imperfect
[ARiEess Drainage aeric drainable | drainable | 0 10 20 30 40 50 60 70
(5) | imperfect imperfect moderate | good poorand | poor but | poor > not
aeric drainable | drainable Caco (%)
C<60s, SiC, | C<60s,SiC, | C>60v, Cm, 3
Texture / structure Co, Si, SiL, Co, Si, SiL, | SC, C>60s SiCmlLcsS, fS,
cL CL L C>60v, SCL| SL, LS - [ SLOPE
Physieal soil Coarse fragm (vol%) 0 3 15 35 55 - > 55 {6
Soil depth (cm) >90 90 50 20 10 - <10 e
CaCo: (%) 3 20 30 40 60 - > 60 20
Gypsum (%) 0 3 5 10 20 - >20 e y=0.1163x7-5.8567x + 103.23
Apparent CEC (cmol(+)/kg clay) >24 24 16 <16(-) <16(+) - 30 R?=0.0822
Base (%) >80 80 50 35 <35 -
Sum of basic cations (cmol(+)/kg soil) >8.0 8.0 5.0 3.5 2.0 <2.0 ? 70
7.0 6.5 6.0 5.6 5.2 <5.2 - X
eV PHH:0 7.0 7.5 8.2 83 8.5 R 585 ~ 60 o
>15 1.5 0.8 <08 - - £
. (6) >2.5 2.5 1.5 1.0 <1.0 = 50
Organic carbon (%) 5, >15 15 1.0 0.5 <05 =
(8) 506 0.6 0.4 <04 - - S w0 .
Salinity and Electrical conductivity - ECe (dS/m) 0 1 3 5 6 10 >10 'S
alkalinity Exchangeable sodium percentage - ESP (%) 0 15 20 35 45 - >45 v 30
20
JRC, Shuttle Radar Topographic Mission data (SRTM) 10
. . 0 . .
https://srtm.csi.cgiar.org/download/ 0 ; 10 5 20

Slope (%)
A spatial database with the physical and chemical soil characteristics data that includes the topography, wetness,
physical and fertility soil characteristics, salinity and alkalinity among others.
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Exercise V8- 26/07/2022
Part |: Variables
LANDSCAPE AND SOIL REQUIREMENTS
Wetness
Absolute Equal Absolute
imgortance importance Importance
Flooding o [a] a =] =) o o x Drainage
Physical soil characteristics
Absolute Equal Absolute
importance Importance importance
Texture / Coarse
Structure o o =] o < o o o fragments
* Texture /
Structure o =} X o o o u} o Soil depth
Texture / .
Structure =] = a =] (=] o a o CaCo3 (%)
fmﬁ-}
Structure =) X a o a] o (u] a] Gypsum (%)
Coarse
fragments o o o u] =] =} X o Soil depth
— Coarse R
fragments o [n] E§ o o o o o CaCo3 (%)
Coarse
fragments o X a o o u] u] o Gypsum (%)
Soll depth o o x a o o o Catos ™)
Soil depth o = o o (a] o o Gypsum (%)
CaCol3 (%) o = o o o a Gypsum (%)
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TOTAL
Landscape and soil properties
Climate

CLIMATIC
Temperature
Moisture

SOIL

Salinity and Alkalinity

Soil fertility characteristics
Physical soil characteristics
Wetness

Topography

TEMPERATURE
Avg daily min temp. of the coldest month combined...
Mean temp. of ripening stage (°C)
Mean temp. of the flowering stage (°C)
Mean temp. of the vegetative cycle (°C)
Mean temp. of the growing cycle (°C)

MOISTURE

Monthly rainfall of ripening stage (mm)
Monthly rainfall flowering stage(mm)
Monthly rainfall vegetative storage (mm)
Precipitation of growing cycle (mm)

Variable

SALINITY AND ALKALINITY
Exchangeable sodium percentage - ESP (%)
Electrical conductivity - ECe (dS/m)

FERTILITY

Organic carbon (%)

ph H20

Sum of basic cations (cmol(+)/kg sail)
Base saturation (%)

Apparent CEC (cmol(+)/kg clay)

PHYSICAL

ypsum (%)

CaCo3 (%)

Soil depth (cm)
Coarse fragm (vol%)
Texture/structure

Ak \n

WETNESS
Drainage
Flooding

TOPOGRAPHY
Slope

o

0.1 02 03 0.4 05 06 0.7 0.8 0.9 1

Weight
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LUS index classif

v CALCULATION OF LUS FOR EACH INPUT PARAMETER GROUP: The calculation will use a linear
equation considering the weighting factors determined previously:

where: -

w = weight Nn= Z Wj X Xij

x = varl, var2, var3... is the input parame =

v' DETERMINATION OF WEIGHTING FACTORS FOR EACH INPUT PARAMETER GROUP: For each input

parameter group, a weighting factor will be determined using the same procedure. This step results
in a weighting factor (0-1) for each input parameter group

v' CALCULATION OF TOTAL LSU: The calculation will use same linear equation considering the
weighting factors of the parameters group.

suitabili
v" GROUPING INTO SUITABILITY CLASSES:

S1 Highly suitable 100-85

s2 Average suitable | 85-60

53 Marginal suitable 60-40

N1 Temporary unsuitable 40-25

N2 Permanently unsuitable | <25
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WHEAT LUS Jucar River Basin

REFERENCE 2030-2050 2050-2070 2070-2090 RCP
4.5
No data —
B unsuitable
N3
N2 8.5
S3
S2
- N
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WHEAT LUS Lower Danube River Basin

REFERENCE

2030-2050

2050-2070

2070-2090

RCP

No data
. unsuitable
N3
N2

S3
B s

| N
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CAMIPUS DE EXCELENCL INTERMATIDHAL

from

Nexus Thinking to R E X U S

Nexus Doing

Thank you!

Joan Miquel Galve Romero (UCLM) joanmiquel.galve@uclm.es
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