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Evaluating Cross—correlation of GOSAT CO: Concentration with MODIS
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Abstract The purpose of this work is to investigate correlation between CO, concentration and NDVI
(Normalized Difference Vegetation Index) in North East Asia. Geographically weighted regression
techniques were used to evaluate the spatial relationships between GOSAT (Greenhouse Observing
SATellite) CO, measurement and MODIS (Moderate Resolution Imaging Spectroradiometer) vegetation
index. The results reveals that CO2 concentration to be negatively associated with NDVI. The analysis of
Global Morans’ T index and Anselin Local Morasn’s T showed spatial autocorrelation between the overall
spatial pattern of CO, and NDVI. Ultimately, there were clustered patterns in both data sets. The results
show that carbon dioxide concentration shows non-random distribution patterns in relation to NDVI clusters,
which proves that intense development activities such as deforestation are influencing carbon dioxide
emission across the area of analysis. However, as the concentration of carbon dioxide varies depending on
a variety of factors such as artificial sources, plant respiration, and the absorption and discharge of the
ocean, follow-up studies are required to evaluate the correlations among more related variables.
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Figure 1. Experimental area
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Table 1, Data sources

variables data source
CO, data Level 3 XCO,
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Figure 2, GOSAT CO; data distribution
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Table 2, Basic statistics of processed CO,

Count 605
Min(ppm) 380.52
Max(ppm) 403.4
Mean(ppm) 392.28
Median(ppm) 392.33
Std.Dev 3.6026
Skewness -0.13574
Kurtosis 3.4644
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Figure 3. CO distribution map
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Figure 6. NDVI distribution map
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Table 3. Results of OLS & GWR
GWR
OLS Mean Max Min Std
NDVI -0.0003 0.00016 0.00033 -0.00006 0.00008
Local R-squared 0.50896 0.72153 0.10229 0.05036
R-squared 0.59 0.78
Adjusted R-squared 0.58 0.72
AIC 43.77 38.12
Morans’l Index 0.125 -0.031
Koenker statistics 4.501 Neighbors 50
Jarque-Bera statistic 32.778 Bandwidth methods AlICc
Kernel type Adaptive

[a] p<0.001
[b] Prob(>chi-squared), (1) degrees

of freedom: 0.0338*

[c] Prob(>chi-squared), (2) degrees of freedom: 0.0000*
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Table 4, Regional summary of Local R

Regression

Region

high Chugoku, Shikoku, Kinki

Gyeongsangnam-do, Gyeongsangbuk-do, Daegu, Busan,

Jeollanam-do, Jeollabuk-do, Gwangju, Cholla-bukdo, Chungcheongnam-do, Chungcheongbuk-do, Daejeon, Gangwon-do

Seoul, Gyeonggi-do, Gaeseong-si, Hamgyeongnam-do, Hamgyeongbuk-do Yanggang-do

Hwanghaenam-do, Hwanghaebuk-do, Pyeongyang, Pyeongannam-do, Pyeonganbuk-do, Jilin

Liaoning, Shandong, Jiangsu, Henan

\;( low Nei Mongol, Hebei, Beijing, Tianjin
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