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Problem statement: Area estimation
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= Maps imperfect

— Wall-to-wall coverage: information on the

population (though inaccurate)

— Omission and commission errors

— Direct use: a pixel counting estimator Is
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— Map’s classes used as strata

Mapped area:
8 x 15 = 120 px (bias -17%) = Efficiency of stratification [caiego, 2007]

Nap =

PA=8x12/(12 x 12) = 66.7%

— Two maps: A and B used for stratification when estimating an area proportion y

var(yg) X ng

var(y,) X ny

ng and n, are sample size, and var(ygz) and var(y,) are estimated variances of y

UA=8x 12/ (8 x 15) = 80%

= Hypothesis: a more accurate map will be more efficient

Rel. bias = PA/UA -1

= Question: how much?
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Methods

Reference = Elements of the confusion matrix estimated from the sample = Binary case K=2
Class 1 Class 2 Class K | Total = Sample size [olofsson et al., 2014; Cochran, 1977, Eq. 5.25) — Efficiency can be expressed using true fraction f, producer’s
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Results
Two classes K=2, true area of the target class f = f, =0.15 and target CV=5% True area of the target class f = f.; =0.15 True area of the target class f = f.; =0.6
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Rel. eff. of stratification (relative to SRS)

Simple random sampling (SRS), sample size n=2,267 (to reach CV=5% for f=0.15)
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Relative efficiency n4 g calculated for each pair (v,,u; ) (map A) in relation to the map at (v, u; ) = (0.6,0.6)

(map B): f = 0.15 (left) and f = 0.60 (right). In each figure the solid line shows multiple solutions in the PA/UA

Efficiency on PA/UA increase (f=0.15): Efficiency on PA increase (f=0.15): Efficiency on UA increase (f=0.15):
(Vvi,Uu1) = (v1 + AU + A) (Vi,u1) = (vy + Aus) (Vi,u1) = (vy,u + A4)
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Dependence of improvements of relative efficiency when PA and UA increase by A= +0.02, +0.04 and +0.06. Relative bias, PA/UA-1

Efficiency increase when both PA and UA increase by A is shown In left figure; PA increase only is center figure; and

Efficiency on PA increase & UA decrease (f=0.15):

(vi,u1) = (v1 +A,u; —A)

UA increase only is right figure.

space when a relative efficiency of 2 can be reached.

Relative efficiency
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Dependence of the total sample size and relative efficiency (in relation to (v, u, ) =

(0.6,0.6)) on the relative bias. Case f = 0.15.

Efficiency on PA decrease & UA increase (f=0.15):

(vi,u1) = (vi —A,u; +A)
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_2.0- 201 =  Map quality impacts stratification efficiency
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= = =  Smaller sample size to reach the desired precision
0 16- Q 1.6- . Improved precision when the sample size is fixed
E 5 4] Relative efficiency changes =  Acriterion (relative efficiency) > implications of accuracy improvements
L / o ivgggiﬁgd'%:ﬁaji . crence = Depends on class-specific PA and UA, and the target class area
,4 . = The impact is not linear and contributions of PA, UA, and f are not equal
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(PA,UA) = (V1,U1)

(PAUA) = (v1,u1) . F-score Is not an adequate metric




