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TEMPORAL & SPATIAL CORRELATION

RESEARCH QUESTIONS

DATA SET & STUDY AREA

1. To what extent does the influence of aerosols on cloud properties and
precipitation patterns differ between high and low monsoon years in the
South Asian monsoon region?

2. What are the specific spatiotemporal changes observed in cloud drop
effective radius (CDER), Cloud Fraction (CF), Cloud Top Height (CTH),
Cloud Top Pressure (CTP), Cloud Top Temperature (CTT), Column Water
Vapor (CWV), Ice Water Path (IWP), Liquid Water Path (LWP), and
precipitation amounts in response to aerosol variability during contrasting
high and low monsoon years?
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Analyzed monsoon months (JJAS).
Subdivided study regions based on
precipitation patterns.

Categorized based on normalized
anomaly values for each region
individually.

Normalized precipitation, AOD, &
cloud properties to standardized
range.

Calculated Pearson correlation

AOD & cloud correlations.

|dentified positive/negative correlation
frequency for precipitation years.
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Figure 1:

Region 4.

The division of
South Asia into four sub-regions i.e.
Region 1, Region 2, Region 3, and

Right:

Spatial and Temporal Analysis Time Period: 20 years: 2000 - 2020
Monsoon Months: June, July, August, and September (JJAS)

AOD & Cloud properties: MODIS/Terra Satellite - MODO08 M3, 1°x1° grid
Precipitation Data: Global Precipitation Climatology Project (GPCP), 1°x1°
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Figure 4. Right: Spatial distribution anomalies for the specified four regions of
South Asia during High (left) and Low (right) precipitation for JJAS months of all
20 years. From top left to bottom: Precipitation, CF, CTH, CTT, and IWP. From
top right to bottom: AOD, CDER, CTP, CWV, and IWP.

ol . ... | | Figure 5. left: Bar Plots for AOD and Cloud Property Correlations

- HH Bl el . I! =z | = for Region 1, Region 2, Region 3, and Region 4 during JJAS High
_ TR ; and Low Precipitation Years. From top left to right: AOD-CF,

T T e AOD-CDER, AOD-CTH, and AOD-CTP. From bottom left to right:
B AOD-CTT, AOD-CVW, AOD-IWP, and AOD-LWP. Blue color bar

. w g ool o Il . represents High precipitation years and Orange color bar represents
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CONCLUSIONS
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Precipitation anomalies vary across four regions during JJAS months, revealing intriguing relationships with aerosols.
Discrepancies arise in the AOD-cloud properties relationship, indicating complex aerosol-cloud interactions.
Temporal and spatial correlations show significant regional variations in the AOD-cloud properties relationship.

Categorizing years into high and low precipitation categories showed important information, but may overlook seasonal
complexities.

Figure 2: Time Series analysis of precipitation data for JJAS months of all years, for four
sub-regions in South Asia. Each color displays a region (Region 1 = Blue color, Region 2 =
Yellow color, Region 3 = Purple color, and Region 4 = Grey color).
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