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Motivation

The spatial scale mismatch 

between drought indexes (10-25 km 

res.) and farm fields (0.5-1 ha area) 

often leads to a disconnection

between drought indexes and impacts 

at ground. This limits monitoring of

local-scale droughts impacts, 

particularly at smallholder farming 

systems, such as in Zambia (Fig. 1b)
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a) Illinois, US b) Choma, Zambia

Fig 1. Heterogeneity at smallholder farming 

systems drives variable drought impacts

Data & Methods

▪ Root zone soil moisture (SM) weekly at 250m 

resolution (Fig. 2) using HydroBlocks LSM 

with ERA5-Land (Vergopolan et al., 2021)

▪ Drought when SM is below 20th percentile

▪ Machine learning to cluster space and time 

drought conditions into drought events

▪ Scaling analysis to assess drought detection

rates using data at coarser spatial resolution
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Fig 2. Root zone soil moisture climatology 

in Zambia (1981-2018)

Results & Conclusions

Local and flash droughts comprises the majority of the events (Fig. 3):

▪ 88% were flash droughts (lasting less than one month)

▪ 82% were local events (covering less than 1,000 km2)

▪ 62% were local flash droughts during the growing season (Oct-May)

Current capabilities are likely underestimating droughts (Fig. 4): 

In comparison to the 250-m resolution, data at 5 to 50 km resolution 

misses 10 to 26% of droughts events with at least 1,000-km2 area
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Fig 3. Number of Drought Events
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Fig 4. Local-Drought Detection Rates
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