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Why Study Vegetation
e PhenolOgy? |

o Phenology - study of plant and an|ma| life"
cycle events (biological clock)

. Tlmlngs of vegetation-growing phas&s o

~ « Earth systems interactions Wlth seasonallty
of T, H,O, PAR =

%’ |mpact of global and regional scale events
(@‘bugtﬂ, F’~|re Extreme weather)

~« Metricss bout phenolog;&gl events provide
indicators of the. impacts of global change
and variability . ~
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APPLICATIONS OF PHENOLOGY

~+ Provide phenological metrics to global
climate, eCosystem and other.models

» - Previde natural resource managers and
decision makers information abotit the
timings of vegetation activity |
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Ecological and Socio-economic conseque;rces




MODIS NDVI 16-day Composite Image
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Satellite based vegetation
p_henolfogy

Advgntlage mtra and mter annual reglonal -
global scale
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Phenologlcal metrics from bl-weekly satellite
NDVI data: 5

T;grpmg of Begln End, Length Peak
I\%dalr%y’ (bjgmodal uni-modal)

« Amplittide, Base, Iptegration

- Strength of green-up, green. down
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Santa Rita Case Study-Objectives

* Derive phenoldgical metrics from

range of vegetation types
“fepresentative for the Southvv?"éStﬁUS

e Test TIMESAT- phenology software
. Egg@lore relationship between climate

s'»iﬁ_'*‘f

—and ve___ﬁeta%fmn response




~Data and -Methods:

I\/Iajor ReGAP vegetatlon classes (30m)
Resample Vegetatlon classes to MODIS Tesolution 250 m

PRISM (4 km) and ground based prec:lp‘ltatlon and
temperature data

~Sample'NDVI, rainfall and T time serles data for ZOOOw
2006 for major vegetation types :

> Use noise reduction and curve«a‘lttmg software to extract
pheno -metrics: TIMESAT - Jonsson & Eklundh, 2004

>"‘>'%a\utzg,y<601“ay smoothmg method that performs a local polynomial*®

~ regression around each point.
'Fl:.-'_g;?

> Correlations between ehmate “and pheno -metrics
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» Visualization of phenologlcal metriess




NDVI TIME SERIES (2005)
Santa Rita Mountains
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NDVI trajectories for vegetation
types-along an elevation gradient

2000 ~2001 20022003 2004 — 2005

Santa Rita Mauntain Range
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= Madrean Upper
Montane Conifer-
Oak Forest and
Woodland

[
| = Madrean Pinyon-
, Juniper
‘ Woodland
~ &\j;A\//K-\\ = Madrean Encinal

= Apacherian-
Chihuahuan
Mesquite Upland
Scrub
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Apacherian-Chihuahuan
Mesquite Upland Scrub
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Madrean Upper Montane Conifer—Gak Forest and Woodland
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TIMESAT

 Unimodal and
bimodal growing
- -season
~ o Post-wildfire
effects
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VIS =i TIMESAT: Phenological metrics (t, NDVI)
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Sampling of Study Area




0O Annual precip.

Corre_latlons be_tween Phe_no- 0 Average minimum temp.
metrics and Climate metrics LI G unnucus

B 6 mo. Winter precip.
B 6 mo. Summer precip.

(Desert shrub= Conifer oak) [nesnegindailisl RN T

B Extreme maximum temp.

@ Pre-monsoon precip.
0O Monsoon precip.
O Post-monsoon precip.

Phenological metrics




ICS

-metri
)

2002

Value
] High : 21.7443

ICa

nys

o

(b

Integrated NDVI (short)

@)
-
)
L
an
(-
@)
)
-
| -
D
=
®
O
©
e
®
p.
p




Spatial patterns of Pheno-metrics (2002; timings)
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Spatial patterns of Pheno-metrics
(growmg season; 2002)




Santa Rita Case Study Findings

e TIMESAT - goed tool for extractrng vegetation
-type~specific phenological metrics

 Phenological data crosses calendar years

+-VYegetation phenological metrrcseoﬁelate with
precipitation and temperature
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= Need in Situ observatrons (brophysrcal and

| ﬁf’eteorzelo%gal) to validate the results (a
- phenalegy networkl) >

* Species Pheno- spectra Irbrary WI|| be useful




Next Steps

* Further characterize pheno-metrics
for different landscapes and
vegetation types and disturbance

RS phenology model development

» Ecological forecasting

» Decision support tool development

Thank You !




