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to validate land cover classifications
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Variation in the data

a) differing land cover classes
b) changed meanings of shared terminology

c) differences in interpretation and perception of the land cover classes

Inaccuracies

a) The vast majority do not meet the “‘commonly recommended
target” of 85% accuracy

b) No upward trend in classification accuracy in the past 2 decades



Data

(Crowdsourcing via confluence.org)



In order to attempt to be as unbiased as possible, being as objective as
possible during data selection is critical

The goal of the project is to visit each of the latitude and longitude integer degree intersections in the world, and to take
pictures at each location. The pictures, and stories about the visits, will then be posted here.

overview a European confluence vacation

The project is an organized sampling of the world. There is a Alfredo Remon combine his vacation in Europe with a confluence
confluence within 49 miles (79 km) of you if you're on the surface tour visiting 12 confluence, including one virgin not visited so far in
of Earth. We've discounted confluences in the oceans and some France. The quest begins in 45N 0

near the poles, but there are still 10,072 to be found.

2 ladies conquer a 5100 masl virgin CP

Maria Viloria and Janet Ramon conquer alone a virgin confluence
128 76W, in Andes mountain range at 5100 masl.

You're invited to help by photographing any one of these places.
Read the Information pages, and contact us if you have
questions.

Older news...



« Sudan (19)

+ Suriname (0)

« Svalbard (11)

+ Swaziland (2)

« Sweden (88)

+ Switzerland (5)

« Syria (10)

« Taiwan (4)

« Tajikistan (4)

+« Tanzania (24)

« Thailand (43)

« Timor-Leste (2)

« Togo (4)

+ Trinidad and Tobago (2)
« Tunisia (16)

+ Turkey (81)

« Turkmenistan (1)

+ Turks and Caicos Islands (1)
« Uganda (7)

+ Ukraine (76)

« United Arab Emir. (10)
+ United Kingdom (49)
+« Uruguay (13

« Uzbekistan (16)

+« Vanuatu (1)

« Venezuela (54)

« Vietnam (25)

« West Bank (1)

+« Western Sahara (1)
« Yemen (23)

« Zambia (12)

« Zimbabwe (21)
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Alabama (14 of 14)

Alaska (32 of 226, plus 7 incomplete,

Arizona (28 of 28)

Arkansas (12 of 12)

California (50 of 52, plus 1 incomplete

Colorado (31 of 31)

Connecticut (2 of 2)

Florida (15 of 16, plus 1 incomplete)

Georgia (16 of 16)

Hawaii (4 of 21, plus 1 incomplete, plu

Idaho (25 of 25)

Illinois (15 of 15)

Indiana (12 of 12)

Iowa (16 of 16)

Kansas (30 of 30)

Kentucky (10 of 10)

Louisiana (14 of 14, plus 2 secondary)

Maine (12 of 12)

Maryland (3 of 3)

Massachusetts (2 of 2)
higan (24 of 24, plus 2 secondary,
nesota (27 of 27, plus 1 secondary
sissippi (10 of 10)

Missouri (18 of 18)

Montana (38 of 38, plus 2 secondary)

Mebraska (17 of 17)

Mevada (24 of 24)

Mew Hampshire (4 of 4)

Mew Jersey (5 of 5)

Mew Mexico (29 of 29)

New York (16 of 16)
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799 images
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NLCD Land Cover Classification Legend

I 11 Open Water
12 Perennial Ice/ Snow
21 Developed, Open Space
22 Developed, Low Intensity
I 23 Developed, Medium Intensity
I 24 Developed, High Intensity
31 Barren Land (Rock/Sand/Clay)
41 Deciduous Forest
I 42 Evergreen Forest
43 Mixed Forest
51 Dwarf Scrub*
52 Shrub/Scrub develope
| 171 Grassland/Herbaceous emergent he
72 Sedge/Herbaceous* forest
73 Lichens*
74 Moss™
81 Pasture/Hay
| 82 Cultivated Crops tur
90 Woody Wetlands £
95 Emergent Herbaceous Wetlands

open

* Alaska only

Stratified Random Sample
11 land cover classes
7 samples from each class

Counts

Total
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Participant Image Classification
(Crowdsourcing via AMT)

(Crowdsourcing.. The crowdsourced data)
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Amazon Mechanical Turk

Already have an account?

nin
Your Account HITs Qualifications i

In n | Dashboard | Status | Account Settings
Mechanical Turk is a marketplace for work.

give busines and developers access to an on-demand, scalable workfo
Vorker: ect from thousands of tasks and work e r it's convenient.

348,213 HITs available.

Make Money
by working on HITs

HI Int

Fund your Load your Get
account tasks results

Find HITs Now | | GetStarted

bou g 3 Worker

An amazoncom. company.




Grouping Task Interface (catscan)

FINISH COMPACT ICONS

INSTRUCTIONS

Experiment 1

()



Grouping Task Interface (catscan)
non-free classification

Experiment 1
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Overall Classification accuracy = 40.19%

ChiSquare =411.78
df =10
p<.00T

BA CC dL do EW FO GS ow PH

Correct 1.57 -077 447 -113 -963 808 -1.31 1314 -7.82

Standardized residuals comparing the number of correct/incorrect classified images across

all 11 LCCs.



Percent correct (diagonal)
and percent misclassified
(rows).

5 — 25% indicated by pink

25 — 50% indicated by bright
red

above 50% are dark red

Confusion Matrix
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Grouping Task Interface (catscan)
example/definition intervention

Shrub/Scrub - areas dominated by shrubs; less than 5 meters tall with shrub
canopy typically greater than 20% of total vegetation. This class includes true
shrubs, young trees in an early successional stage or trees stunted from
environmental conditions.

Pasture/Hay - areas of grasses, legumes, or grass-legume mixtures planted for
livestock grazing or the production of seed or hay crops, typically on a perennial

read and understood the definitions of the 11 land c

Experiment 2

ey

Emergent Herbaceous Wetlands - Areas where perennial herbaceo
vegetative cover and the soil or

ation accounts for greater than 80% of
ate is periodically ri h or covered with wate

Developed, Open Space - areas with a mixture of some constructed materials, but mostly vegetation in the form of lawn
gra Impe! s surfaces account for | of total cover. The most commonly include large-lot
single-family housing units, pa eloped settings for recreation, erosion control,
or aesthetic purposes.

FINISH COMPACT ICONS INSTRUCTIONS
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Overall Classification accuracy = 44.35%

The improvement in classification after the intervention is statistically significant
(x?=5.2807,df=1,p =.02)

ChiSquare = 398.65
df =10
p<.001

27 CC dL do = FO GS oW PH SS WW
correct -0.55  -0.01 0.87 3.37 -8.75 8.72 -0.72 1229 822 0.34 -7.33

Standardized residuals comparing the number of correct/incorrect classified images across
all 11 LCCs.
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Confusion Matrix

W

Percent correct (diagonal)
and percent misclassified
(rows).

5 — 25% indicated by pink

25 — 50% indicated by bright
red

above 50% are dark red
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Grouping Task Interface (catscan) Experiment 3
expert classification

Four experts were solicited that have ecological and geographic
information science backgrounds with experience in working
with land cover data.

Experts were provided the class definitions and visual prototypes,
just like in experiment 2, but on printed out sheets of paper.

Each expert viewed the original DCP images on a computer
screen, one at a time.
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Overall Classification accuracy = 48.37%

The improvement in classification from experiment 2 to 3 is not significant.
(x2=1.52,df=1,p=.22)

ChiSquare = 114.22
df =10
p <.001

BA CC dL do EW FO GS oW PH SS WW
correct -3.7/8 2.16 3.35 -0.21 -3.38 3.35 -2.99 5.73 -0.21 1.37 -5.37

Standardized residuals comparing the number of correct/incorrect classified images across
all 11 LCCs.
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Percent agreement

D

Full
agreement

Percent agreement between the experts, A-D.
Full agreement indicates the percentage that
all 4 experts agreed on the same
classification given a DCP image.
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Confusion Matrix

BA cC
1429 357
Percent correct (diagonal) - 0 Bk
and percent misclassified 0 357 7857 10.71
(rows).
0 46.43 46.43 0
5 — 25% indicated by pink 0 0

0

25 — 50% indicated by bright
red

above 50% are dark red

0
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Discussion

The overall match between participants’ classifications and NLCD
is rather low (40.19 - 48.37%).

Accuracy Increased statistically significantly using an intervention
of providing definitions and prototypical images.

The misclassifications are not random but rather systematic.

General relationships between classes persist but changes occur
in magnitudes of accuracy.

|, almost exclusive confusion of ‘woody wetland” (WW) being
misclassified as ‘forest’ (FO)

. ‘barren’ (BA) and ‘shrub/scrub’ (SS) are confused with each other

lll.  the ‘developed’ classes are confused with each other

IV. the ‘emergent herbaceous wetlands’ (EW), ‘grassland’ (GS), and
‘pasture/hay’ (PH) are confused across many classes.
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Coupling aerial and ground

On the ¢

Barren
Cultivated Crop

Developed, Open ¢

How fident ar

Quite Sure

ure/ Hay

Future Outlook

Feature based classification
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THE END

Thank you for your time
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