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Mapping Plant Species &
Functional Types

Rationale/Relevance to HysplIRI
Research Objectives
Study Ecosystems

MESMA at native and 60 m resolutions
- Individual sites

- Combined-sites

Findings & Conclusions



HysplIRI Mission Goals

*VQ1) What is the global spatial pattern of ecosystem and diversity
distributions, and how do ecosystems differ in their composition or

biodiversity?...What is the current spatial distribution of ecosystems,

functional groups, or key species within major biomes?
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Research Objectives

What are the spatial, spectral and temporal data
requirements for discriminating plant species &
functional types across diverse ecosystems?

Impact of
60 m?




Study oites




Ssmithsonian Environmental Santa Barbara Front Range (SBFR)
Research Center (SERC
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Temperate Broadleaf Deciduous Forest (SERC)
acquired 29 May 2006 at 3.5 m

# EMs = 68
Species-level

60 m species

# classes 11

kappa 0.778

overall
accuracy

82.6%

PFT-level

native
# classes 5

kappa 0.909

overall
accuracy

93.3%

60 m PFT
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Temperate Broadleaf Deciduous Forest (SERC)

# EMs = 68
Species-level

native

# classes 11

kappa 0.778

overall
accuracy

82.6%

PFT-level

60 m

native
# classes 5

kappa 0.909

overall
accuracy

93.3%

60 m

acquired 29 May 2006 at 3.5 m

Kev Results

* canopy dominants separable at 60
m, but smaller classes become too
mixed

* discrimination among deciduous
broadleaf tree species is moderate

e good discrimination among
functional types at 60 m



‘Chaparral Shrubland/Oak Woodland/Urban (SBFR)

# EMs = 310

Species-level

native
# classes 22

kappa 0.793

overall
accuracy

82.3%

PFT-level

native
# classes

kappa

overall
accuracy

acquired 06 Aug 2004 at 16 m

60 m species
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Chaparral Shrubland/Oak Woodland/Urban (SBFR)

# EMs = 310

~Species-level

native

# classes 22

kappa 0.793

overall
accuracy

82.3%

PFT-level

60 m

native
# classes 12

kappa 0.842

overall
accuracy

871.6%

60 m

acquired 06 Aug 2004 at 16 m

Kev Results

* overall accuracy diminishes slightly
at 60 m, but spatial patterns in
distribution are preserved

* most classes improve or stay stable
from native to 60 m

* classes which become less accurate
at 60 m tend to occur in thin patches
with higher perimeter to area ratios



# classes

kappa

overall
accuracy

# classes

kappa

overall
accuracy

14

0.327

41.6%

6

0.471

63.9%

14
0.395

47.5%

0.526

68.4%




BMunmodeled
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Mixed Conifer Forest (SNev)

acquired 11 July 2003 at 4 m

# EMs = 99
~Species-level Keyv Results

#classes 14 * poor accuracy at species level may
kappa  0.327 be due to high spectral variability

verall 41 6% (likely reflectance retrieval)

PFT-level » much confusion among conifer tree

speciles

# classes 6

kappa  0.471 * highly mixed stands make

overall g 904 classification more challenging

accuracy




ixed Conifer/Broadleaf Temperate Rainforest (WR)

# EMs = 66

Species-level

# classes 11

kappa 0.533

overall
accuracy

66.4%

PFT-level

# classes 6

kappa 0.815

overall
accuracy

91.4%

acquired 18 July 2003 at 3.3 m

60 m species 60 m PFT
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Mixed Conifer/Broadleaf Temperate Rainforest (WR)
acquired 18 July 2003 at 3.3 m

# EMs = 66
Species-level Kev Results

#classes 11 * sunlit canopy frequently mistaken for
kappa  0.533 fern, leading to over-mapping of this

overall 0
accuracy S C].a.SS

PFT-level

* some confusion between two most
dominant classes (TSHE & PSME)

# classes 6

kappa 0.815

* excellent discrimination of functional
overall 91.4%
accuracy 0 types
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Combined-Sites Results

# EMs = 475 (pooled)

Species-level

8 classes

# classes = 33 native 60 m

Kappa 15 classes t

overall accuracy

10 classes

PFT-level

3 classes

# classes =9 native 60m

Kappa 4 classes .

overall accuracy

2 classes
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Cross-Ecosystem Results

. overall accuracy

native_species 60m_species native PFT

kappa

native_species 60m_species native PFT

60m_PFT

60m_PFT




Limitations & Assumptions

 reference data

* assumes a minimize patch size
* maps may be more accurate than is reflected in
results

* reflectance retrieval: need a robust algorithm

* greater global diversity in ecosystems than
examined here



Conclusions

* accuracy stable/improved from native to 60 m spatial
resolution

* EMs selected from fine resolution regional data can
be applied to 60 m data from multiple ecosystems

* future work:
* intermediate spatial scales (20 m & 40 m)
* species/PFT spectral separability analysis



Thanks!
Questions?

Keely L. Roth
klroth@geog.ucsb.edu

Visualization & Image Processing for Environmental Research (VIPER) Lab
Department of Geography
University of California, Santa Barbara



Sub-selection from pooled EMs

kappa

overall
accuracy

native species | 60 m species native PFT 60 m PFT
all subset all subset all subset 11EM subset
EMs | EMs | EMs | EMs | EMs | EMs |2 ™"°| EMs

0.580 0.471

60.2%

49.6%

72.9%

0.702 0.580

61.4%

0.686 0.554

73.2%  61.9%

0.776 0.634

81.2% 68.7%




native combined-sites PFT
error matrix

ABH| ltter | DBT | EBS | EBT |ENS| ENT | rock/soil |urban| unmodeled|User's Accuracy
| an 2153 41 |132]172/212) 0 780 2 | 1 | O | 616
| dimer | 13]1707) 2 | 18| 2 |13]29| 37 | 4 | O | 835
| oer | 81112946/ 33 20/ 01032 0 |0 | o©0 | 713
| ees | 6 |36 |841681/137/161/240| 20 | 1 | O | 711
| eer | 352] 38 |316/453)2778/19/903| 9 | 7 | O | 570
| ens | 0301303/ 1389339 | 2 |0 | O | 605

| enr |60/ 2029387 1 0393 ©0 |2 | 0 | 86 |
| vockfsoil | 1118|1154 | 2|6 | %51 36| 0 | %00
m_nnnnn---—
13

mlmm- 7225
Accuracy




60 m combined-sites PFT
error matrix

A& it DB, E8S | EBT| ENS ENT rock/sol urban nmodeled User's Accracy
w8 3 us|ml0le 0 0| o | mo
w0303 0 0|0 0 0 3 0| o | w2
 oer 4 o[ o|alo9 0 0| o | e1
s 0 1 311 7 0 0| o | 7m0
e s 1 w0 m[mel 1 ® 7 0| o | n1i

| ens |01 j0|32/208 2] 0 |0 | o0 | 60
| ewr o) t]oj2jo 1174 o |0 | o | 78
| rockfsil | 0| 4 0|0 |2]1]0] 28 | 1] 0 | 970
| wban O] O JOJOJOJOjO] 0 [s1] o0 | 1000
| unmodeled | 1| 0 JOJO0JO0jO0j0] 1 o o |
Producer's Accuracy| 865 904 60.372.4/87.3|76.8/58.0] 5.9 |98.1| |  812%




Multiple Endmember Spectral
Mixture Analysis (MESIVA)




SERC ENMs
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Santa Barbara Front Range EMs
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Wind River EMs
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