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Suitability of assimilated data-based standardized soil moisture index for agricultural

drought monitoring
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Abstract; Drought is a recurring extreme climate event. Frequent droughts have serious impacts on agriculture and threaten
food security. The Huang-Huai-Hai ( HHH) Plain is one of the most important food-producing areas in China, and
agricultural drought is one of the main factors leading to the decline of grain production in this region. Therefore, accurate
and effective agricultural drought monitoring is of great significance to develop disaster mitigation strategies and reduce
disaster losses. The standardized soil moisture index ( SSMI) is an agricultural drought index based on historical soil
moisture time series. Currently, the suitability of SSMI for monitoring agricultural drought is scarce. In previous studies, an
agricultural drought index was mainly evaluated by comparisons with other commonly used drought indices or meteorological
elements. Only a few studies considered the drought disaster records and the impact of drought on crop yield. In this study,

the SSMI was established by using the assimilated root zone soil moisture to monitor agricultural drought in the HHH Plain.
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The SSMI-based results showed that several drought events occurred between 2002 and 2010. Of these droughts, the
moderate or extreme droughts occurred in 2002, 2004, and 2006, matching well with the reality. Subsequently, the
suitability of the SSMI was evaluated by comparing with the standardized precipitation-evapotranspiration index ( SPEI) ,
agricultural drought records, and winter wheat yield. The results showed that the average correlation coefficient between the
SSMI and SPEI was 0.52, indicating a significant correlation ( P<0.001). As a whole, the SSMI and SPEI showed good
agreement, which could accurately identify large-scale agricultural droughts. From a regional perspective, the SSMI could
effectively track drought occurrence, evolution, and mitigation. The comparisons at site scales showed that the SSMI-based
drought results were consistent with the drought records of agro-meteorological sites, and the SSMI could accurately monitor
the intensity of agricultural drought. Crop yield is the ultimate performance of the crops affected by drought, and the
relationship between the drought index and crop yield is an important aspect of testing the effectiveness of a drought index.
We observed that the SSMI was closely related to the winter wheat yield loss ratio, and the SSMI-based drought areas
generally existed in accordance with the statistical data-based yield reduction areas. To some extent, the SSMI provided an
indication of the drought-induced yield reduction. In summary, the assimilated data-based SSMI could effectively reflect the
drought conditions in the HHH Plain, and it was highly appropriate to use the SSMI to monitor agricultural drought. This
study will facilitate the operational soil moisture-based agricultural drought monitoring and provide a scientific reference for

drought prevention and mitigation in the HHH Plain.

Key Words: agricultural drought; standardized soil moisture index; suitability; Huang-Huai-Hai Plain
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Table 2 Drought events from agro—meteorological sites in the Huang-Huai-Hai Plain
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Fig.4 The evolutions of drought in 2004 and 2006 in the Huang-Huai-Hai Plain
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Fig.5 Comparison of the 10-day SSMI and drought records from agro-meteorological sites
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