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SOIL	  DEGRADATION	  AND	  CLIMATE	  CHANGE	  

•  Soil	  degrada+on	  can	  be	  accelerated	  
or	  mi+gated	  by	  several	  factors	  
(e.g.,	  climate,	  soil	  resilience,	  
landscape	  factors,	  management	  
prac+ces).	  

•  Due	  to	  varia+on	  in	  these	  and	  socio-‐
economic	  factors,	  the	  impacts	  of	  
climate	  change	  on	  soil	  quality	  will	  
not	  be	  uniform	  across	  all	  
agricultural	  regions	  

•  These	  impacts	  are	  predicted	  to	  
have	  more	  severe	  nega+ve	  
implica+ons	  for	  food	  produc+on	  in	  
food-‐insecure	  countries	  (Parry	  et	  
al.,	  1999;	  Fuhrer,	  2003).	  

Changes in runoff from current to 2080s 

Changes	  in	  
average	  crop	  
yields	  for	  
wheat	  ,	  maize	  
and	  rice	  

Parry	  and	  Rosenweig,	  2004	  



DEFINITION	  OF	  SOIL	  QUALITY/HEALTH	  

   “The	  fitness	  of	  a	  specific	  kind	  of	  soil	  to	  
func+on	  within	  its	  surroundings,	  support	  
plant	  and	  animal	  produc+vity,	  maintain	  or	  
enhance	  water	  and	  air	  quality,	  and	  
support	  human	  health	  and	  habita+on.”	  	  

	  
	  NRCS	  

 



COMMUNITY	  SOIL	  HEALTH	  ASSESSMENTS	  

•  A	  par+cipatory	  process	  in	  developing	  
qualita+ve	  soil	  health	  monitoring	  
procedures	  locally	  has	  considerable	  
educa+onal	  value	  and	  opens	  up	  
communica+on	  among	  farmers	  and	  
between	  farmers	  and	  other	  agriculture	  
professionals.	  	  

•  Has	  resulted	  in	  a	  beTer	  understanding	  of	  
community	  priori+es	  and	  the	  
development	  of	  soil	  quality	  score	  cards	  
based	  on	  easily	  observed	  soil	  proper+es	  
and	  plant	  growth.	  



LOCAL	  SOIL	  CLASSIFICATION	  
Vinto	  Coopani	  community	  (Rela+ve	  high	  eleva+on)	  
Soil	  type	   Na,ve	  

name	  
Characteris,cs	   Changes	  in	  use	  over	  ,me	  

1.White soil  Pajre oraque Soft soil; spiny plants grow in it.  Before it was used for agriculture and 
now it is not. 

2.Clayey soil Ňeq’e 
oraque 

The surface soil can be cultivated 
but with erosion the soil becomes 
hard like cement 

The soil used to be much stronger but it 
has been washed away. 

3.Sandy/clayey    
soil 

Jach’oca The soil has both clay and large 
stones 

The moisture content is decreasing and 
there are more rocks. 

4.Hard clay soil Karpa Has clay that is used for making 
ceramics. 

It has become less fertile. 

5.Sandy soil Saj’e Little soil on surface and below has 
gravel. Dries out quickly and is a 
very good for production. 

Used to be more fertile because it was 
maintained in fallow longer. 

6.Black soil Chiar laqa The clay is neither hard or soft Used to be more fertile because it was 
maintained in fallow longer. 

7.Fine sand 
soil 

Laqa 
Oraque 

Good soil with the color of skin; it 
has very fine sand 

It appears to have more rocks. 



COMMUNITY	  PERCEPTIONS	  OF	  SOIL	  RESOURCES	  AND	  

PROBLEMS	  	  

592000

592000

593000

593000

594000

594000

595000

595000

80
84

00
0 8084000

80
85

00
0 8085000

80
86

00
0 8086000

Area Comunidad

Vulnerabilidad  Ahora y Antes
InundaciÛn
Salinidad
Sequia
Sequia y Granizo
Helada

Limite Comunidad
Referencia

2000 0 2000 4000 Meters

N

EW

S

Fuente: Taller de percepciÛn comunal.
Proyecto:Pr· cticas y estrategia de adaptaciÛn a los
riesgos clim· ticos y de mercado en agroecosistemas 
vulnerables del Altiplano Boliviano.
El limite comunal no tiene caracter oficial.

PANDO

LA_PAZ

BENI

SANTA_CRUZCOCHABAMBA

ORURO

POTOSI CHUQUISACA

TARIJA

PatacamayaSantiago_de_Callapa

Umala

Sica_Sica

San_Pedro_de_Curahuara

Chacarilla

Republica de Bolivia
Departamento de La Paz

Municipio de Umala
Comunidad de Vinto Copani

Escala: 1:65000
ProyecciÛn Universal Tranversalde Mercator

Zona 19 - Sistema Geodesico Mundial WG S84

Mapa de Vulnerabilidad (ANTES Y ACTUAL) de la Comunidad de San Jose
Municipio de Umala, Departamento La Paz

592000

592000

593000

593000

594000

594000

595000

595000

80
84

00
0 8084000

80
85

00
0 8085000

80
86

00
0 8086000

Area Comunidad

Vulnerabilidad  Ahora y Antes
InundaciÛn
Salinidad
Sequia
Sequia y Granizo
Helada

Limite Comunidad
Referencia

2000 0 2000 4000 Meters

N

EW

S

Fuente: Taller de percepciÛn comunal.
Proyecto:Pr· cticas y estrategia de adaptaciÛn a los
riesgos clim· ticos y de mercado en agroecosistemas 
vulnerables del Altiplano Boliviano.
El limite comunal no tiene caracter oficial.

PANDO

LA_PAZ

BENI

SANTA_CRUZCOCHABAMBA

ORURO

POTOSI CHUQUISACA

TARIJA

PatacamayaSantiago_de_Callapa

Umala

Sica_Sica

San_Pedro_de_Curahuara

Chacarilla

Republica de Bolivia
Departamento de La Paz

Municipio de Umala
Comunidad de Vinto Copani

Escala: 1:65000
ProyecciÛn Universal Tranversalde Mercator

Zona 19 - Sistema Geodesico Mundial WG S84

Mapa de Vulnerabilidad (ANTES Y ACTUAL) de la Comunidad de San Jose
Municipio de Umala, Departamento La Paz

5 9 2 0 0 0 

5 9 2 0 0 0 

5 9 3 0 0 0 

5 9 3 0 0 0 

5 9 4 0 0 0 

5 9 4 0 0 0 

5 9 5 0 0 0 

5 9 5 0 0 0 

8 0 8 4
 0 0 0 8 0 8 4 0 0 0 

8 0 8 5
 0 0 0 8 0 8 5 0 0 0 

8 0 8 6
 0 0 0 8 0 8 6 0 0 0 

S u e l o 
S u e l o   A r c i l l o s o 
S u e l o   A r e n o s o 
S u e l o   F r a n c o 
S u e l o   G r e d o s o 
S u e l o   P e d r e g o s o 

Soil Map for San José de Llanga Vulnerability Map for San José de Llanga 

Hail damage in Umala 



SOIL	  QUALITY	  ASSESSMENT	  FRAMEWORK	  

Andrews	  et	  al.,	  2004	  



LOW-‐COST	  FIELD	  METHODS	  
Labile C Determination Using KMnO4 (Weil, 2003) 

 
•  Hand-held field spectrometer –  550 nm 
•  Field chart 
•  Relatively low-cost, rapid and portable 
 

Solución	  KMnO4 después	  de	  agitarlo	  con	  el	  suelo

Tabla	  de	  campo	  sobre	  Calidad	  de	  Suelos

Escala	  del	  Indice	  de	  Calidad	  de	  Suelos

>0	  – 0.25 >0.25	  – 0.50 >0.50	  – 0.75 >0.75	  – 1.0
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USE	  OF	  FIELD	  TEST	  
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CONCLUSIONS	  
• Climate change and socioeconomic 

factors in many regions have led to 
changes in soil and management practices 
that have generally reduced soil quality in 
many food-insecure countries.  
 

• For effective translational research, 
interdisciplinary approaches that include 
community soil health assessments and 
development of low-cost field-based tools 
and appropriate management 
recommendations with community 
feedback may be instrumental in 
improving local adoption in food-insecure 
countries.  



Thank	  you	  to	  our	  sponsors:	  
	  
	  

We	  will	  add	  this	  to	  the	  end	  of	  each	  
presenta7on	  	  


