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Salinidad de suelos o o -l

* Se refiere a la presencia de Na*, Mg*, Ca**, K", Cl', SO,*, HCO_", NO_", CO_* en la solucion del suelo

* Usualmente medida como la conductividad eléctrica del extracto saturado de suelo (EC_, dS m™)

No salino (0-2 dS m™) Fuertemente salino (8-16 dS m™)

Ligeramente salino (2-4 dS m™) Extremadamente salino (>16 dS m™) P

Moderadamente salino (4-8 dS m™) ﬁ
120

HALOPHYTES

100

e Salinidad del suelo en el mundo (ITPS, 2015)

« 1 billon ha de tierras afectadas por sales &6

Salt-tolerant crops

* 20% de ~300 millones de ha of tierras irrigadas ol

Relative yield (%)

estan afectadas por salinidad

Salt-sensitive crops

! « >50% en cuatro paises principalmente:

i | I 1 L L ] L ! 1 |
. China, India, Pakistan, and United States s E T W
L (Bostid, 1990) Soil Salinity (dS/m) il
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Overview of Salt-Affected Areas in Latm I

America: Physical, Social and Economic
Perspectives

Ildefonso Pla Sentis

Abstract In Latin América (LA), as well as in other parts of the world, salt-affected
soils, both saline and sodic, are found under dryland and irrigated conditions, with
negative consequences for the environment, for crop productivity and for animal
and human health. Additionally, some tropical coastal and river delta areas have
developed saline acid soils. Most of the salt-affected areas have extended under
natural conditions. However, the development of affected areas as a result of human-
induced processes, mainly associated with hydrological changes caused by irrigation
and drainage practices, is increasing. This process negatively affects, sometimes
irreversibly, the productive capacity of some of the best soils in many countries
of LA, with important economic impacts and social consequences. Although recent

estimates of the extension and distribution of human-induced salt-affected soils in LA

are not available, there are clear indications that both problems, salinity and sodicity,
under dryland and irrigated conditions, have been and are presently increasing in
many LA countries. A country-by-country overview of soil and water salinity and
sodicity is presented in this chapter, focusing mainly on irrigation and drainage
problems.

Keywords Latin America - Salinity + Sodicity - Salt-affected soils - Irrigation -
Drainage
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Table 1 Global distributions

Source FAO/IIASA/ISRIC/ISSCAS/JRC (2012) and Szabolcs

i

SEnL oA Continent Area (million hectares)
Saline Sodic | Total
Africa 4122 208,0 6202
Asia 378.,6 236,8 6153
Europe 19,6 57,9 713
Latin America 94,5 78,9 1734
North America | 36,6 56,7 934 E
Oceania 55 106,7 |112,2 il

(1989).

References

No or slight restrictions

Moderate restrictions

Severe restrictions
- Very severe restrictions

|

References
Restrictions < 1%

% of country area with 1% < Restrictions <10%
TOP 10 i [ 10%sRestrictions < 20%
) Paraguay 27,9 - Restrictions 2 20%
€) Argentina 27,8
© chile 15,8
O Mexico 10,8
© Bolivia 85 T
O Peru 32 A RN
) PuertoRico 2,9 W
) Panaméd 21 =
© Uruguay 1,9 A ’{‘{

) Ni 19 s : 2 : g

@ Nicaragua N ¢ Fig. 1 Salts excess in Latin American. Modified from FAO/ITASA/ISRIC/ISSCAS/JIRC (2012)

Fig. 2 Surface proportion of Latin American countries affected by some degree of salinity

restriction. Modified from FAO/ITASA/ISRIC/ISSCAS/IRC (2012)
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Escala de campo De observacmnes de EC a mapas -I

Protocolos, métodos, datos, periodos de tiempo

. 3) Muestreo 4) Analisis de laboratorio
T v —— g A C » 5

1) Lecturas de Ssensor
:' 2) Muestreo de suelos

AAAAAAA

5) Calibracion requerida
— Regression modeling

— Machine learning

— Geostatistics (co-Kriging)

N Soil salinity (ECe), dS m”'
AO 4590 180m | Jos<EC.<15 [l 20<EC.<30
T
[ 15<eC.s20 Ml 3.0<EC.<45



Archivo Editar Ver Insertar Formato Datos Herramientas Ayuda Accesibilidad El7c

FLDOO1Pro B5d * &
I Level 0 =3

~ & T 100% v $§ % .0 .00 123v Predetermi.. v 11 ~B I & A

5 30 24 .55 88.25 37.80 > ID

5 60 26.48 82.60 36.39 A B c D E F G H I

5 90 23.48 81.70  35.17 ) I Y EMh EMv ECe In_EMh In_EMv In_ECe &

5 120 21.91 84.75 35.53 247 5843253 3703287.6 40.75016¢ 25.00010« 127 3.70746 3.21888 0.2390169 |

384 30 16.11 81.70 37.02 324 5843155 3703157.5 30.37986:20.63007¢  2.104 3.41378 3.02675 0.7438402

384 60 19.79 85.80 38.44 411 584304.5 3703011.5 25.50003¢ 15.74999: 1372 3.23868 2.75684 0.3162695

384 120 19.00 88.50 35.81 1225 584143.6 3703116.8 31.12993¢20.87996:  0.738 3.43817 3.03879 -0.303811:
30 9.06 62.65 26.50 1254 584140.3 3703281.4 24.75011: 17.87995( 2.004 3.20883 2.88368 0.6951451

~An ~rn ~n AN~ ~n A ~ a anr

SoilLabAnalyses %4 &

Archivo Editar Ver Insertar Formato Datos Herramientas Ayuda Accesibilidad El21 de agosto de 2020 se realizé la Ultima modificacion.
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384 90 23.90 86.20 35.44 1205 584160.9 3702988.7 36.63008¢ 26.87993: 1.416 3.60087 3.29138 0.3478359 %

“ o~ | P 100% v $ % .0 .00 123v  Predetermi.. v 11 - B I & A & H =~ i~y o M v~ 2-
1 - ID
= A B Cc D E F G H | J K L M N (0] P Q R
1 |ID Ile_UTM10N y_UTM10 Field_ID EMv EMh ECe_.1 ECe 2 ECe3 ECe 4 SP_1 SP_2 SP_3 SP_4 WC1 WC2 WC3 WC4
H 2 3104 718713.56 4079034.€31A 1.527 1.014 2248 5672 8209 8155 70.441 71.832 68664 69.085 0.1522 0.2397 0.3194 0.3084
3 3109 718823.51 4079475.731A 0.989  0.675 2661 2631 452 4633 64433 71316 70913 67.591 0.2052 0.2738 0.2685  0.3233
4 3121 718921.51 4079145.€31A 0.784  0.528 1.105 1.881 1.93 1537 6146  53.55  48.87 4263  0.153 0.1907 0.2152 0.189
. 5 3127 719035.49 4079287.231A 0.954 071 2891 3664 2733 4304 59.086 53.442 4996  52.83 0.1768 0.1781 0.2593  0.2333
IG 3132 719034.84 4078792.731A 0.95  0.639 1.599 3.02 2603 2864 53.135 52754 52.957 33.611 0.1579 0.2017 0.2796 0.1578
7 3146 719268.67 4078939.231A 121 0.893 4.55 6.1 7.62 6.25 52.81 5249  49.06 4858 0.1421  0.264 0.2497 0.2486 m
3158 719484.04 4079379.431A 0.639 0402 2442  3.184 2209 2127 44524 44232 34697 32103 0.1273 0.1263  0.132 0.1273
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Level 1
' ## X ID x_UTM1ON y_UTM1ON Field_ID EMv EMh ECe PS top bot P
## 1 1 3104 718713.6 4079035 31A 1.527 1.014 2.248 70.441 0 30 :
## 2 2 3109 718823.5 4079476 31A 0.989 0.675 2.661 64.433 0 30
## 3 3 3121 718921.5 4079146 31A 0.784 0.528 1.105 61.460 0 30
; ## 4 4 3127 719035.5 4079287 31A 0.954 0.710 2.891 59.086 0 30
% ## 5 5 3132 719034.8 4078793 31A 0.950 0.639 1.599 53.135 0 30
i ## 6 6 3146 719268.7 4078939 31A 1.210 0.893 4.550 52.810 0 30
! |
' i
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Consultas de informacion (e.g., seleccion por ID, xy )
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Consulta de informacion (e.g., relacion suelo profundidad)

e Promedios
e Funciones de suavizado 20 -
Valores a profundidades especificas:
0-5, 5-15, 15-30, 30-60,
60-100 and 200 cm

40

Depth

60 —




X ID x_UTMiON y_UTM1ON Field_ID EMv EMh ECe PS top bot Level 1
1 1 3104 718713.6 4079035 31A 1.527 1.014 2.248 70.441 0 30
## 2 2 3109 718823.5 4079476 31A 0.989 0.675 2.661 64.433 0 30
## 3 3 3121 718921.5 4079146 31A 0.784 0.528 1.105 61.460 0 30
## 4 4 3127 719035.5 4079287 31A 0.954 0.710 2.891 59.086 0 30
## 5 5 3132 719034.8 4078793 31A 0.950 0.639 1.599 53.135 0 30
## 6 6 3146 719268.7 4078939 31A 1.210 0.893 4.550 52.810 0 30
F
## ID_PROF X Y EC0100 5 0100 EMh EMv .
## 1 IDPROF_716315.1_4077600.14 716315.1 4077600 2.904232 65.11253 1.121 1.520
## 2 IDPROF_716322.18_4076807.71 716322.2 4076808 7.436878 85.87479 1.539 2.163
## 3 IDPROF_716418.99_4077810.48 716419.0 4077810 6.882521 80.43772 1.481 1.938
## 4 IDPROF_716424.21 4076294.97 716424.2 4076295 4.731468 86.74359 1.330 1.839
## 5 IDPROF_716629.28_4076719.19 716629.3 4076719 1.417181 72.43173 0.972 1.431
## 6 IDPROF_716631.37_4077603.3 716631.4 4077603 3.600367 82.14331 1.292 1.776
## ID_SRC YEAR
## 1 824 1991
## 2 84A 1991
## 3 82A 1991
## 4 84A 1991
Level 2 ## 5  84A 1991
## 6 824 1991
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ME RMSE R2 NSE PRPIPY ..
RandomForest 0.15535268 0.2730253 0.9231544 0.9762591 @ ® © ) @
Cubist 0.06507252 0.2102831 0.9543207 0.9835552 ° P P r\ T AFFECTED
Ranger 0.17893447 0.3056874 0.9031748 0.9770586 ° LAT S O I_A N SOILS
QuantRandForest 0.06884600 0.2660837 0.9157335 0.9779208 \f
............. @ RED LATINOAMERICANA DE LABORATORIOS DE SUELOS
Holdout validation outputs for selected models
o e 4
~ - (a) Random forest model ',’o (b) Cubist model
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red colors => 3ds/m Riesgo alto

p ‘J“ 3.0 .

25

0-30 cm s

Riesgo bajo

15 Riesgo no detectable

HALOPHYTES

Salt-tolerant crops

- 05

Relative yield (%)

Salt-sensitive crops

1 s 1 L L 1 J
a 5 10 15 20 25 3D 3t

i | R?=0.58, RMSE=2.06 ds/m

15

Usuarios de la
informacion
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Food and Agriculture Organization GlosIS Global (Beta)
of the United Nations Data Hub for GloSIS Country Driven Global Datasets

[7 About B3 Related Maps ~ 114 Map Settings

PATA SETS (1) © Remove All  Collapse All

EC (Topsoil) v
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Interoperabilidd el gra reto?

‘ LOW INTEROPERABILITY ‘

‘ HIGH INTEROPERABILITY ’

Food and Agriculture Organization | SISLAC 11i¢

Cultural
Barriers

Organizational
Barriers

Conceptual
Barriers

Technological
Barriers

High interoperability requires:

- Communication
- Coordination .
- Cooperation »,

- Collaboration L,
- Leadership S
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High interoperability facilitates: \

- Science-policy integration
- Adaptive management
- Adaptive governance

INTEROPERABILITY BARRIERS

/

{ Organizationaly

Barriers _
2

f the United Nations

Sistema de Informacion de Suelos de Latinoamérica y el Caribe
49084 peries (45084 pubicos),

“
Cultural .
; “
Barriers X
\
_————— pm———— +
b AV e o
4 N L Guyana  Guiana,
" \\ \‘ \I Colombia Suriname

Y Conceptual Vo

--. Bariers 1 1

b I < 1 '

= I' ‘\ l‘ ,

v, v P ] Brazil
- \\ ' ’ 2
~ed, - Se 1.t 4
S S y
) J
\ Technological } 2 R o
A = 4 v
Barriers

Paragliy)

Uruguay)

CONCEPTUAL

- Syntactic and semantic
differences
* sampling protocols
* network designs
* high level model
abstraction

TECHNOLOGICAL

- Incompatibility of
information technologies

* data standards

¥ infrastructure

* monitoring capabilities

ORGANIZATIONAL

- Definition of responsibility
and authority
* incompatibility of
organization structures
* duplication of efforts
* gllocation of resources

CULTURAL
o ® 0o

LATSOLAN

@ RED LATINOAMERICANA DE LABORATORIOS DE SUELOS

- Differences in interpretation
of the world and information
* data sharing
* struggles for power °®
and resurces
* lack of trust among
actors
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Construccion de capacidades tecnicas e institucionale
Tacit knowledge To Explicit knowledge
II‘;‘(C):Iledge Socialization Externalization
From
Enxggfé;ge Internalization Combination
A’ l.; ey 3@
MAPPING
. OF SALT-AFFECTED
% XTERNALISATION S
- SOCIALISATION E Technical
I STOCK OF e
, CONTEXTUAL
KNOWLEDGE
INTERNALISATION RECOMBINATION
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Generamon de conocimiento haC|a dentroy haC|a fuera de las
instituciones y diversos usuarios

Campesinosy | ggciedad
productores Estudiantes
DATOS Tecnicos
Analistas
Politicos
INFORMACION e
CONOCIMIENTO
INSTITUCIONES
o BERS SABIDURIA ? |
| <" LATSOLAN -... Territorios Paisajes
@ RED LATINOAMERICANA DE LABORATORIOS DE SUELOS dlgltales productivos |
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