
Lesson 1: Climate Effects on Ecosystems and Agriculture

Landscape Climate Smart Agriculture
Module 4:  Linking Climate Change Knowledge and 

Information with LCSA Decisions and Planning



Learning Objectives
● Understand the difference between weather and climate, and how 

climate change is determined
● Recognize the ways climate change impacts agricultural productivity 

and sustainability, including ecosystem services
● Become familiar with the gravity of climate change impacts on a 

realistic level with regard to the experiences of the participants 



Climate change in Tanzania



Climate change effects, direct and indirect
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Potential negative climate change effects on agriculture (varying by 
location) will include effects on:

Crop Nutrition Human and 
Animal HealthCrop Production



Crop production: yield declines



Food nutrition: reduced nutritional value

● The nutritional value in many 
staple crops may be negatively 
affected by increased carbon 
dioxide levels

● Drought stress can also reduce 
crop uptake of important 
nutrients

● Heat stress in livestock can 
reduce the nutritional content of 
eggs, milk, and meat



Human and animal health: 
spread of disease
Climate change is expected to affect 

the health of livestock and herders 

and farmers by making conditions 

more favorable for the spread of 

disease.



Ecosystem Services



Climate change effects on ecosystem services

● Heat and drought lead to reduced water 

filtration and increased soil erosion

● Heat and drought damage forest valuable 

for soil and water retention, recreation, 

oxygen provision and carbon capture

● Increased flooding damages cropland and 

buildings 



Ecosystem services and agriculture: 
landscape scale connections 

Protected, healthy forests 
provide clean water for crops, 

livestock, fisheries, and people.

Climate-smart grazing practices 
can reduce soil erosion, help 
maintain fodder availability, 

and improve soil health.



Activity: Become familiar with reference 
landscape profiles

Aim: Become familiar with reference landscapes
1. Divide participants into three groups. Assign each group one 

reference landscape profile.
2. Groups take some time to  become familiar with the reference 

landscape profile each was assigned. 
3. Form groups of 3, consisting of one person familiar with each 

landscape profile.
4. Share what you learned from each profile about the effects of climate 

change on various ecosystem services within the landscape.



Knowledge Resources:

USDA: https://www.usda.gov

EcoAgriculture: https://ecoagriculture.org

FAO:http://www.fao.org/climate-smart-agriculture/en/

ToT Manual: 

https://cgspace.cgiar.org/handle/10568/110558 
https://www.climatelinks.org/sites/default/files/asset/document/20180629_USAID-ATLAS_Climat
e-Risk-Profile-Tanzania.pdf
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