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Ecosystem 
services of 
grassland system

• Covers expansive terrestrial land

• Performs many critical ecosystem services

• Supports high biodiversity and human livelihoods

• Plays a crucial role in climate feedback



Mongolian grassland system

• One of the largest remaining grassland ecosystems in the world

• 73% of Mongolia is grassland

• Supports 67.1 million head of livestock and 181,000 herding families

• Nearly 1/3 of the nation’s population relies on livestock production as primary livelihood

• Home of iconic wildlife, e.g., Mongolian gazelle, Przewalski's horse



Changes in Herding and 
Family Structure in Mongolia

• The government-sponsored nomadic support system was 
abandoned
• Decline in water wells
• Less support in transportation, winter shelter, 

supplemental feed
• Extreme climate events threaten livestock husbandry 
• Many herding families move to the capital Ulaanbaatar to 

seek non-herding jobs and to access better education and 
healthcare



LCLUC approaches to identify the impact of 
out-migration on grassland condition

•  An opportunity to understand the distribution of 
grassland functional types
• It is closely tied to degradation and resilience of the 

system.
• Large scale mapping the detailed characteristics of low 

biomass grassland system require high resolution 
reference data
• UAV/Drone data collection provides a way to 

generate functional type information which can 
calibrate satellite-based models



Hypothesis: 

• Declining rural population in Mongolia is
leading to changes in traditional livestock management 
practices, resulting in heterogeneous degradation in grassland 
cover and resilience and narrowing options for sustainable 
livelihood at the household level.



Study area and general design of survey questions. The top figure shows the extent 
of Steppe and Eastern Steppe ecoregions and 32 focal districts in Tuv, Dundgovi, and 
Govisumber provinces. 

Research Objectives

• Develop methods to leverage UAV data to calibrate Landsat- and 
Sentinel-based estimate of vegetation functional type, cover and 
resilience in Mongolian steppes?

• Understand the rural out-migration’s impact on the spatial and 
temporal use of grasslands by livestock?



Project progress

Initial visit in Mongolia: 

test drone data collection and 
meet with local partners 

Aug. 2022

Drone survey and ground truth 
in Arizona:

 Test drive the drone sampling 
and image processing method

Sep. 2022

Processing drone data: 
determine the optimal flight 
and data processing protocol   

Currently



Blue Chute
(1,930 m) 

Arboretum
(2,179 m) 

Camp Colton
(2,591 m) 

Antelope
(1,636 m) 



Field Data

• 120 plots

• Cover by functional 
group (C3 and C4 
graminoids, forb,  
shrub)

• Max and mode height 
by functional group

• Percentile heights

• Height statistics (e.g., 
max, mean, sd)

• Voxel metrics

• 133 predictors

Height Data Spectral Data

• RGB bands

• Mean and standard 
deviation of 6 
vegetation indices

• 12 predictors



UAV-based products can provide overall 
vegetation height and cover



Spectral variables most important for cover estimate while 
structural variable are most important for height estimate



Next step

• Functional type mapping using drone image
• Planed drone survey this summer in Mongolia
• Household survey later this year in Mongolia
• Utilize drone derived products to calibrate mid-resolution 

satellite-based models
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