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Estoque, R.C., Y. Murayama, and S.W.
temperature: an urban heat island study
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Impervious Surface Density vs. Mean LST Green Space Density vs. Mean LST
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Environment, 577: 349-359.

Myint, 2016. Effects of landscape pattern on land surface
in the megacities of Southeast Asia, Science of the Total
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lationships between Percent Built Up (PBU) differences and the slope
ent values from time-series trend analysis of daytime LST (a), nighttime

i LST (b), PTC (c), NPP (d), and ET (e) for Nay Pyi Taw
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Regional Environment in Myanmar: A Case Study of Two Capital Cities, Landscape Ecology, 33(5):765-782.
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Myint, S.W., et. al., 2011. Per-pixel versus object-based classification of urban land cover extraction using
high spatial resolution imagery, Remote Sensing of Environment, 115(2011): 1145-1161.
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Grass Fractions vs. Nighttime Temp (°C)
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y=-2.7002x+ 11.033
R?=0.0588

0.8
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Tree Fractions vs. Nighttime Temp (°C)
(5March 2007)
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Imp Fractions vs. Nighttime Temp (°C}
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Water Fractions vs. Nighttime Temp (°C)
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Soil Fractions vs. Nighttime Temp (°C)
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Build Fractions vs. Nighttime Temp (°C)
(5 March 2007)
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Residential Fractions vs. Nighttime Temp (°C)
(5 March 2007)
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18 7 Commercial Fractions vs. Nighttime Temp (°C)
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‘:;7:%‘ dies did not consider spatial arrangements.

Does spatial arrangements, spatial pattern, or
spatial configuration play an important role?



Spatial Autocorrelation

all Vioran’s /= measure of spatial arrangement.
- (dispersed €==== or =====) clustered)

(2) Local Geary’s C

(3) Getis G= measure of land composition. The Getis-Ord G
measures the degree of local concentration of the attribute of
interest (hot spot or cold spot).
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amount of fraction: 25/49 = 51%.
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PLAND = Percentage of Landscape

LPI = Largest Patch Index

- High : 99.99
Low : 0.01

PD = Patch Density

Al = Aggregation Index

- High ; 1183.99 B - High : 100.00

Low  9.25 s Low : 25.00

Output raster grids of moving window analysis for vegetation class metrics derived from QuickBird
imagery for Phoenix urban area on May 24, 2007: a. PLAND; b. LPI; c. PD; d. AL



a. PLAND

PLAND = Percentage of Landscape

i | LPI = Largest Patch Index

- High : 98.14 0051 2 3 4 - High - 98.14
e — —

Low - 0.01 Low -0.01

PD = Patch Density

Al = Aggregation Index

Kilgmeters ; Kilometers
2 3 4 - High - 1664 98 151 2 3 4 - High - 100.00
T —

Low :9.25 Low :20.00

Output raster grids of moving window analysis for built-up class metrics derived from QuickBird
imagery for Phoenix urban area on May 24, 2007: a. PLAND; b. LPI; c. PD; d. AL



a. Getis of NDVI b. Getis of PNBI

- High : 52 41 1 - High : 17.12

—— — -
Low: -14.30 Low - -53.66

Getis-transformed maps from Landsat TM imagery for Phoenix area
on May 17, 2007: a. Getis of NDVI; b. Getis of PNBI



a. PLAND (vegetation) b. LPI (vegetation)
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Scatterplots of class metrics vs. Getis statistics: a-d. vegetation class metrics vs. Getis of NDVI;
e-h. built-up class metrics vs. Getis of PNBI



Regression statistics (n = 1,000)
’ LSI

| R 0.380 0.247
j Adjusted R2 0.377 0.244

e

]

- ,,,.~ A rameter estimates for multiple regression models (n = 1,000)

“_ Coefficients Standard error t-statistic

CONTAG

Intercept . . 151.262
Getis of NDVI . . 14.161
Getis of PNBI . . 11.335
Getis of NDSI . . -2.623

LSI
Intercept 10.693 0.073 145.849 <0.001

Getis of NDVI -1.253 0.095 -13.215 <0.001
Getis of PNBI -1.234 0.112 -11.014 <0.001

Getis of NDSI 0.039 0.030 1.296 0.195

Fan, C. and Myint, S.W., 2014.A comparison of spatial autocorrelation indices and landscape metrics in
measuring urban landscape fragmentation. Landscape and Urban Planning, 121, 117-128.
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decrease).



Built-up area changes from 1991 to 2010

Original Significant

Built-up area increase (km?) 1449.58

Percent area with built-up increase (%) 50.41

Built-up area decline (km?) 1387.33

Percent area with built-up decline (%) 48.25




temporal changes in built-up area abundance over the Phoenix
T pol|tan area (red: significant increase; blue: significant
decrease)



to 2010
Original Significant
Area increase in local Moran’s I (km?) 1200.40 458.52
Percent area increase in local Moran’s I (%) 41.75 15.95

Area decline in local Moran’s I (km?)

Percent area decline in local Moran’s I (%)




penix metropolitan area (red: significant increase; blue:
significant decrease)



p- City level changes
‘in the local Moran’s /7 (NDVI) for major municipalities over the

etropolitan area: (a) area changes; (b) percent area changes.
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Fan, C. and S.W. Myint, 2016. Time series analysis of urban dynamics using sequential Landsat imagery and
spatial statistical modeling, International Journal of Applied Earth Observation and Geoinformation,
58:12-25.
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Fan, C., S.W. Myint, and B. Zheng, 2015. Measuring spatial arrangement of urban vegetation and its impacts on seasonal surface temperatures,
Progress in Physical Geography, 39(2), 199-219. doi: 10.1177/0309133314567583.



Land cover fraction % Daytime Nighttime Local Moran's 77

PS” GV* Soil  Building r r Min. Max n
30-39 40-49 - 0.45 -0.74 -0.27 21

40-49 30-39 - 0.37 -0.69 -0.08 21

0-9 50-59 20-29 0.49 0.53 -0.77 0.13 19

60-69 10-19 - 0.43 -0.77 -0.33 22

80-89 0-9 - 0.33 -0.64 -0.25 16

20-29 0-9 50-59 0.51 0.43 -0.76 0.18 31

10-19 10-19 40-49 0.36 0.48 -0.83 -0.15 48
30-39 0-9 40-49 - 0.38 -0.81 -0.15 49
10-19 30-39 - 0.51 -0.81 -0.17 122
40-49 20-29 10-19 - 0.38 -0.86 0.08 245

30-39 0-9 - 0.34 -0.78 -0.21 20

50-59 20-29 10-19 - 0.36 -0.83 -0.16 58
70-79 0-9 10-19 - 0.34 -0.85 0.18 133

40-49 10-19
20-29

60-69 0-9

0-9

20-29
40-49
0-9
0-9
10-19
20-29
30-39
10-19
20-29
10-19

30-39

40-49
50-59
10-19
0-9
20-29

40-49
0-9

20-29
30-39
0-9

0-9

40-49
10-19
40-49
30-39
20-29
10-19
0-9
10-19
0-9
0-9

0-9

0-9
30-39
20-29

0-9

0.60

0.33

0.43

0.39

0.47

-0.68

-0.69
-0.73
-0.62
-0.69
-0.77
-0.69
-0.71
-0.77
-0.71
-0.75

-0.70

-0.31
-0.28
-0.43
-0.37
-0.38

-0.09
-0.19

0.01
0.06
-0.03

-0.28

0.13
0.07
0.02
-0.06
0.03
0.08
-0.15
0.06
0.03
0.10

0.16

0.21
0.28
0.20
0.19
0.24

0.37
0.36

0.55
0.60
0.48

242

25
116
57

47

Zheng, B., Myint, S.W., and C. Fan, 2014. Spatial configuration of anthropogenic land cover impacts on
urban warming, Landscape and Urban Planning, 130(2014):104-111.




We have developed spatial algorithms that work on both binary and continuous data. |
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