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1. Introduction 4. Algorithm Overview

ABTOEE iy ElelE. e elsmee e el e cepllEE » Anomaly Detection Method: Segmented Dynamic Detection Model (sDDM)
ecosystem dynamics information at the Landsat spatial scale

and various temporal scales is growing, and as of today, still Training Stage
exceeds the product availability. The diversity of disturbance
metrics, sensitivity vs. reliability trade-offs, as well as
requirements from timeliness of product generation and
needed customizations, suggest that a single “centralized”
comprehensive system is not likely to fill such diverse and
dynamic demand in the near future.

» The Segmented DDM extends
Optimal Basis Images Spectro-temporal the DDM approach by Koltunov
Unlabeled Classes et al. (2009).

» The sDDM concept: resolve
the “no-anomaly” value at a
pixel of a current image using:

« past values at that pixel, and
* the relationship between past
and current values at other
pixels belonging to a similar

land cover type

To address daily ecosystem management needs, we have
developed an initial version of the Ecosystem Disturbance and
Recovery Tracker (eDaRT) system prototype for rapid
assessment and product generation beyond annual
comparisons to take advantage of all available Landsat
Images.

> eDaRT fuses the sDDM with

2. eDaRT Objectives ' P o e s | | spatial context analysis, thus
L ‘ boosting detection sensitivity.

» Address multiple questions & inform land management:
Early detection (accurate timing) of disturbances for rapid

assessments and tactical decision making; Detection Stage: Construct Reference Image Detection Stage: Anomaly Classifier

Sensitivity to low-magnitude & small scale effects;
Reliability & Robustness against phenological and other Combine Basis Images per Class:
irrelevant variability (not simply changes, but anomalies!) Bl el Al e |
Grasslands and Shrublands, too (not only forests!) W(s, t) = a;()W (s, ty)+ ... + ap (HW(s, t;) DR e | ABUthess Multivariate Classifier
Customized Product Development and Rapid generation | - * ‘fquQMWN i'; ttgﬁdsafgéi C(I)f

3. Features & Current Functionality el o AN IR T L R . Reidwes )

» Can process all available images.
= currently, Landsat 5/7 with <90% scene cloud/snow area
» Fixed, user-defined baseline period. No need to wait until
there are enough cloud-free recent observations available:
it is "ready to go" with the first available image.
» Combines spectral, temporal, and spatial information :
> Currently available products (MATLAB & ENVI formats) Inspection Image Reference Image [Pt & :ﬁ;‘;};‘sﬁg?tfg\fv
= Cumulative Effect Classification Maps (for each date): S e iatasseled. Confidence
o Disturbed (11 confidence classes), (see sect. 5.5) Coefficients a(t) are estimated by robust AN Anomalies
o Regenerating (11 confidence classes) regression to represent evolution of AN o
= Timing of the First Disturbance Event (sect. 5.6) undisturbed landscapes
= Temporally filtered maps: retain only repeat detections

J

5. eDaRT Performance and Sample Outputs

Scene Northern California,

3763 x 3860 30-m Landsat 5 pixels
Baseline image year 1989 (7 basis images used) 1994.07.01 1998.09.30 1999.06.13 1999.07.15 I 1999.07.31 I 1999.08.16 I giosrt]lfji:jbeannccee

period ilvicultural Method = “Group Selection” | _& S Bl 1§ o > Classes

Monitoring Period | 11/1989 — 11/2011: April —-November
(219 dates total) -

. Forest

Disturbed
Non-

5.1 Seamless Background Prediction / Forested

: Ecosystems

Cloud / snow

- Herbaceous Understory Damage
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Sample: I276 Iplxels from various disturbance intensity T P T g SRR
evels N dS (K[ RLTDEL- 2 |0E| a0 - = . : - St NN HL L AR
o 4 2 | e 4 @ 5 ¢ SN
Disturbance ACC (estimated change in Vegetation Canopy A 5 6 Tlmung -Of [F[lﬂ'St [FO[I‘eSﬂ: DHSturbance RIS L N \
intensity Cover) N (consistent for 2+ months) :
Sampling scheme |random, stratified by intensity level 80 i 3 B TR R PG T N o AR T S 4 112011 1 RN
Assessment visual interpretation of multitemporal high- - | \. » : | £ ' 7y b g s - : | 80
Method resolution imagery (Google Earth, NAIP S _ La AT AR T . - AR
—— ) = L -+ 7/ Disturbed (Bo iR, T T ST A (2005
e P (41%) Never Wi iEgiE R" _ ""f:..;:;_: s - po - T D

5.3 User accuracy: 94-98% disturbed [ERSSERREISIING bt (CNIg.
(59%) N "] 2000 |
How many of the eDaRT detections are True Disturbances? X S L i :-. " eDaRT consist v selective logging, thinning,

mTRUE ™ FALSE w? detects subtle and | v understory clearing, mastication

os 2% 4% Sl I ENEREEEN Povs o s I g T R L e latent effects and | v ... and higher level impacts (duh!) &%

Per _ CCy: year 1989 Vegetation Cover (%) T g S L " activities -
Detection 82 Wotes . e BINER T i e, Al e e 6. Conclusions

Confidence 5.4 Detected and Missed Impacts = | — T
59 Significance of NBR change @ vs. eDaRT Disturbance Confidence Score () oo R T g e - & ol i i SSvov S aon Orln.g CapdDITities o e a.
— both are relative to baseline of 1989 b DR s BT T &8 will complement the suite of forest monitoring
42 e ey e ™ First F.bre-st_[__)i's{turbanc%gﬁh;EVeFi""t":if-'- eyt R I el | L0OlIs to provide a synoptic view of ecosystem
7~ Distribution (% totalpixels) .. ~ .o . [ | B sl | dynamics and disturbance processes at high
12
4 21 Moo
X
$®% \0$ 66\\}(0 Q

ACC: lost cover fraction

temporal scales.

Based on Landsat

and Google Earth : . . | | el i " Basic outputs of the eDaRT system are

ikl B S M H L T F Sl | being used today to support daily

300 temporally non-

00
&  flteredeDarT DI S K> O management of California ecosystems

disturbance pixels - o L e 1

: U DRI SIS, SR S b | P S =
\® & oo zoin DRSS SRS W 08 .00 S A New products and functions are under

Detection Confidence NBR — Normalzed Bon et Index —_time (in yeare) : o T g g P | active development, based on user demand
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