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Overall accuracy = (mas + B * Boc)/n; 0 is the total number of classified or validation data.
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ZEENRER ZEFEMTEREMNE + ZENEE S e Geographically weighted (GW) model (e) Gaussi (6) Exponential
Spatial dependence Spatial dependence + heterogeneity o ZEENEBMOEE ‘ ‘
;},{*: 3¢, f};'j o SERSFRGMETT L. BERBEEIC
..‘.} ;,; ‘ i f: - :" Eﬁﬁﬁjﬁg (c) Bisquare (d) Tricube
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https://stats.stackexchange.com/questions/18406/what-is-the-difference-between-spatial-dependence-and-spatial-heterogeneity DIt CSISS. 0 Q/QISDORSCINOrKSNORS/2008/PSU/dOCSLec!
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o MRFE¥MMIBICEICEZTHLSE (O—AHJ) o GW mean, variance, correlation, ...

o MIENMEEIFEET I
o regression, semiparametric regression, sparse regression, ...
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By An v B2ex = o Poisson regression,
https://desktop.arcgis.com/ja/arcmap/10.3/tools/spatial-statistics- ]OgiS‘tiC regreSSion,
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o [MOEFREHENMN—F (/O—/\)L) o PCA, non-negative PCA, ..
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GW error diagnostics

» Pearson’s correlation coefficient
s Mean Singed Deviation (MSD)
s Mean Absolute Error (MAE) ®
»  Root Mean Squared Error (RMSE)
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o GW correspondence matrix

= Overall accuracy
» User's accuracy
= Producer’s accuracy o

HEF—5
o GW total composite error analysis
= Aitchison distance
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Maxent

Logistic regression
=

X regression point
® data point

DI, CSiSS.0rQ/gISRORSCIWOrKSHOPS/2008/PSUIdoc s ecture_8_GWR.oat

gw. msd(x;, ;) =

20126014 Y KRRV 7 - Vv ALY
O™ (FEFEKEE  Impervious
surface) REXHETE

MODIS MOD13Q1 EVI (231 m,
16 days interavl) DER/IN. T,
T, BEREEREMT —54348%
B WT, Logistic regression.
Random Forest regression, RF

Training sample

6°S

6.2°S

6.6°S

106.4°E106.6°E106.8°E 107°E 107.2°E

probability, Maxentic & D #7E 829
ZRNENOETILD SIES NI HT :
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Reference sample

106 4°E106.6°E106.8°E 107°E 107.2°E
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0,20;
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* (80.1001

GW msd, mae, rmse, r

Zj=19 05 — %)

gw. rmse(x;, y,) =

2}’=1wij(yj —xj')2

N i N i
Zj= 1 COU ij 1%ij
msd mae rmse r Moran’s I n " . C (xi, y)
T wij | yi — xjl . = I
_ Zp=@i Y gw. cor(x;, y,) = 00500
Logistic regression -3.63 1577 2187 072 011 gw. mae\x;, y;) = T n o i)s
MaxEnt ~-7.57 1583 2274 072 0.1 j=1%0 s(x;) :GW standard deviation
RF regression -2.95 15.51 2134 073 0.06
RF probability -5.12 15.85 24.22 0.71 0.05

* All p-values for estimates of Moran’s I are less than 0.05.

100

Tsutsumida et al., (2019) International Journal of Applied Earth Observation and Geoinformation, 74, 259-268.

c(x;, ;) : GW covariance
2.2

{8 s

otherwise

10% adaptive kernel
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RF regression RF probability
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Tsutsumida et al., (2019) International Journal of Applied Earth Observation and Geoinformation, 74, 259-268.
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Tsutsumida et al., (2019) International Journal of Applied Earth Observation and Geoinformation, 74, 259-268.

Baccini et al. (2012)

Rodriguez-Veiga et al. (2016)

Saatchi et al. (2011)
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Fig. 4. The spatial distribution of in-situ reference sample points for forest
aboveground biomass data (units: Mg ha ™) in the Yucatan peninsula, Mexico.

Table 3
Global diagnostics and Moran's I in forest aboveground biomass datasets for
study 2

1 mae emse Moran's I
205 352 W42 050 008

-8636 8910 10538 036 O3S
4526 5878 7069 008 029

-13635 14176 15375 036 024

* All p-values for estimates of Moran's I are less than 0.05.

Tsutsumida et al., (2019) International Journal of Applied Earth Observation and Geoinformation, 74, 259-268.
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o 1093 R&

o

m  water; urban; rice paddy; crop; grass;

DBF; DNF; EBF; ENF; and bareland
o FRAT—%
m  ALOSPALSAR2, Suomi NPP, OSM
data, etc.
o ETIL
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(BAX 5, 2014)
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JAXA's HRLULC map

water
urban




GW correspondence matrix

SACLAJ: Site-based dataset for
Assessment of Changing LAnd
cover by JAXA
o WiAEEFEH - LxT—4
o BRI
n BV IAKB0RET >
A Lidi

Reference sample
* water

GW correspondence matrix

Conventional correspondence matrix (M)

my : the element of a matrix at /th row and jth column of M

m;; = Ef:laij(z).
@ _{1 ifg=iandn =,
O~ 1o  otherwise

Z{; Mg
Forest overall accuracy: 0 =75.’2/,Z[f=‘r,'"u
Forest User's accuracy:  ru, = —i Aspatial accuracy
Z s assessment
Forest Producer’s accuracy: pp, - i approach
).‘ll"mﬂ

GW correspondence matrix (Comber et al, 2017)

Pij(k) : the element of a matrix at /th row and jth column at 4-th grid

— yL 2
m;j = 22, Ay,

di\
— yvK _ —-|— i
1 ifCl =iand n=j Pijk) = Ek=1wka,-,-(k) wg = {(1 (b) ) if|dg| <b,

Aijay = {0 otherwise 0 otherwise
Forest overall accuracy: "o =% 10% adaptive kernel
Forest User’s accuracy: GWFUy, =z’/p—p

Forest Producer’s accuracy: GWFP =E,"“

h"ﬁn

=P =
BEI1TH
Reference

Classified water urban rice paddy crop grass DBF DNF EBF ENF bareland user’s accuracy (%)
water 304 1 0 1 1 0 0 0 0 12 953
urban 1 254 5 3 2 0 0 1 0 30 858
rice paddy 1 3 287 34 6 0 0 0 0 5 854
crop 0 7 5 220 14 0 0 1 0 15 84.0
frass 0 1 1 28 248 9 3 2 1 25 78.0
DBF 0 0 1 3 14 238 26 16 6 9 76.0
DNF 0 0 1 2 0 29 252 7 4 3 846
EBF 1 0 0 2 8 13 4 218 24 4 79.6
ENF 4 0 0 1 1 n 15 56 266 8 735
bareland 0 34 0 6 6 0 0 0 0 190 80.5
producer’s accuracy (%) 91.7 84.7 95.7 733 827 793 84.0 724 88.4 63.1

o E{KIEE:82.2%

o BN /EFMODEREILSTL
(97.4%)DFMAY S5 R D FERE
FZ£2%C

o BHMEMKIEE (82.2%)

FHh1—Y— - TOTa—Y—HBE
DBF _DNF EBF ENF
forest user’s accuracy (%) 832 863 842 764
forest producer’s accuracy (%) 818 848 734 887




] RE

Geographically Weighted approach

Weighted approach

GW forest overall accuracy Forest overall accuracy (%) GW forest User’s accuracy GW forest Producer’s accuracy
W70t075 - — - o
(Global measure: 82.2%) 751080

85 to 90
90 to 95
M 95 to 100
More accurate in central Japan
(Nagano/ Toyama)
Less accurate in Mie, Shiga,
Northern edge of Hokkaido, and

Northern Aomori

Tsutsumida N., et al (2019) ISPRS Annals of the Photogrammetry, Remote
Sensing and Spatial Information Sciences
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GW total composite error

Aitchison distance

dy(x, p)=dg,(clr(x), clr(y))

BN ()= 1nF_ 1% o | (&)’
(centered log-ratio)Zia ©"\*/= ng(x)’ "g(x)""’ "R 8(X>—[qu]

ZhicE# (bi-squared, 10% adaptive kernel) % D7,

&FE Y EIVIICER
z! = wyelr(x) 0 = {(1 _ (%f) if|di| <b,
)

S0~

/ /
dAit,i (mzp yz) y; = wkclr(y

0 otherwise
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GW total composite error
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Tsutsumida et al., (2020) IGARSS 2020
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Tsendbazar et al. (2015) Spatial Accuracy Assessment and
Integration of Global Land Cover Datasets, Remote Sensing
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