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Motivation

Boreal & arctic ecosystems are highly dynamic, heterogeneous,
and are changing rapidly in response to climate change.

Understanding these changes requires information at spatial
scales that are ecological meaningful, and historical information
that provides context for evaluating changes relative to historical
variability.

Landsat, which provides an archive of 30+ years and an ongoing
record of well-calibrated multispectral observations at 30 meter
spatial resolution is ideally suited for this purpose.
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Landsat Archive Density

Total Number of Images
BN Fewer than 700
B Between 700 and 1400
E More than 1400

B Preliminary Study Sites 7
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Landsat Pre-
Processing

1. Atmospheric correction
— LEDAPS

2. Cloud screening (FMASK)
— Including cloud shadows
— Snow
— Water

— Smoke, haze still a

challenge
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Landsat Time Series, British Columbia
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Science Questions

* Tier 2 Science Questions addressed:

— “How are flora and fauna responding to changes
in biotic and abiotic conditions, and what are the
impacts on ecosystem structure and function?”

— “What processes are contributing to changes in
disturbance regimes and what are the impacts of

these changes?”

— “Determine the causes of greening and browning
trends and their impacts on ecosystem form and

function?”
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Science Objectives

* Tier 2 Science Objectives: Ecosystem Dynamics

—3-Decade history, ongoing monitoring of
e Disturbance & land cover change events
e Patterns in “greening” and “browning”

e Changes in growing season

—For the ABoVE Domain

* At Landsat spatial resolution
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Greening/Browning - Preliminary Work

/

3
|
L

g 8P Uplands’

~| Boreal Plain
. Boreal Shield
1 Hudson Plain
I Taiga Plain
I Taiga Shield E
B Taiga Shield W

ARCTIC BOREAL
‘ULNERABILITY above.nasa.gov @NASA_ABoVE
EXPERIMENT



o o 7
= y=0.001+0.96x /) 3y =-0.052 +1.221x S
R?=0.974 / R?=0.822 N
RMSE = 0.0023 7/ RMSE = 0.0214 oy
‘s L /
0 G ki Ly //
S i © ‘S
o A4 / y
s A4
/;/ 8— // /
o /;
s | Y.
S Ve g iy O
A A uNj— a A
o [ J
7z O ®
:or_ /x(’ 74
1 & .o
Qo © ?;%"
> e A) Red Band B) NIR Band
8 g_ f// ﬁ_ 2 /6
Ng & 5 e
b | | | | | | | | | | |
S 002 0.04 0.06 0.08 0.10 015 020 025 030 035 040
N
[ Ble)] /, /
0 o~ ¥ =0.048 + 0.936x Wi y =-0.05 + 1.135x y /
= R?=0.893 A © R?=0.744 S S
F o | RMSE=0.0256 y 4 ©~| RMSE =0.0384 A Sf
S //’/ // 7
A _J® Ny
Vi /4
~_| o 0 _ 7
o o /’ v
o y A ?
/
S MQ A A
o e <
4 opy
@
0 o
o L &.
re oA
, -|  oF
< _| iy © i ®
o e fise
. C) NDVI /4 D) EVI
/
™ o~ ,’ /
= s W/
| | | | | I | | | | | |
03 04 05 06 07 08 09 0.2 0.3 0.4 0.5 0.6

TM5 - 1985-1989

— 1:1 Line
Regression Line
95% Conf. Int.

Non-forest (E)
Forest (E)
Non-forest (W)
Forest (W)

BP Uplands

BP La Ronge
BP Yorkton

TP Hay

HP James

BS Churchill
BS Seul

BS Pletipi

TP Sibbeston
WTS Tazin
ETS Smallwood
BS Rupert

ETS Radisson
ETS Plateau
WTS Coppermine



WRS2 W - 2005-2009
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Results: Effects of Red Band Bias
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VI Trend (AVI/year)
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Results: Disturbance

Insignificant NDVI B Significant NDVI

Insignificant NBR ®  Significant NBR

Disturbance prior
to or during first

5 years of time
series.

Increasing or
“Greening” Trends

Decreasing or
“Browning” Trends

Disturbance
during last 12
years of time
series.

Disturbed 1970-1989

Disturbed 1990-2011
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relim Work: Growing Season Length
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Algorithm Assessment

SOS Anomaly from Landsat vs In-Situ SOS Anomalies

SOS Anomaly from Landsat vs In-Situ SOS Anomalies
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Eastern Temperate Forests
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Field Studies — ABoVE Domain

Ultimate Goal is to provide wall-to-wall for ABoVE Domain

Short term goal: focus on (1) Landsat sidelap locations, (2)
priority sites for ABoVE Team

Legend

ABoVE Study Domain
[_] Core Region

[ Extended Region

‘,RUCLT,\:ER?ACE’,TLE,% above.nasa.gov @NASA_ABoVE
EXPERIMENT




Y 7 ""’:"/‘*
L+ "!.l’» '-
_ Q e
| Sl | 5
] I Northwestern pga!
| ; NU Passages 7~ Greeq|
YT. . i
G Canada Hudson Bay
‘4 1000
=
= km A
1000 mi g dultos
@ Mexico 2402 -128.1738, 61.4244
Cuba
Google w ¥ Map daVa ©2015 Google, INEGH

ARt
vu
EXPERIMENT

Site types: QCore ,Affiliated (show inactive sites)




Spaceborne Remote Sensing

e Satellite sensing assets to be used:
—Landsat 4,5, 7, 8

—MODIS for cross comparisons, maybe upscaling
or gap-filling

—Sentinel 2, depending on data availability
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Airborne Remote Sensing

* Existing airborne remote assets to be used

— As available

— Opportunistically for product assessment

e Also (not airborne): PhenoCam

— http://phenocam.sr.unh.edu/webcam/
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Geospatial Data Products

Products:

— Gridded, annual time series of SOS, EQS, “peak greenness”, land
cover, disturbance and land cover change

Geographic coverage:
— Long term goal: ABoVE domain, wall-to-wall

— Initial focus on sidelap

Data formats, grids, and projections
— GeoTIFF, Landsat WRS, 30-m UTM

Temporal range: 1984-present; better density after 2000

Stakeholder / user base: ABoVE science community
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