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Outline of the presentation

1. History on the role of VEGETATION image in our gudy (10-years)

2. Land surface phenology in seasonally moist tropal forests

3. Carbon fluxes in seasonally moist tropical fords

4. Future challenges and What is next?



History on the role of VEGETATION images in our stly (1998 — %998)
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In 1998, A NASA Equipment Grant

Center of Excellence for Application of Remote Segso
Regional and Global Integrated Environmental Assesd

--- Set up Laboratory of Remote Sensing and Spanalysis
University of New Hampshire
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History on the role of VEGETATION images in our stly (1998 jQQB-)
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1. What sensors should we use?

TM/ETM+ AVHRR VEGETATION (VGT) MODIS

TM1 (450 — 520) BO (430 — 470) —Blue B3 (459 — 479)
TM2 (520 — 600) B4 (545 — 565)
TM3 (630 —690) | CH1 (580 —680) | B2 (610 — 680) --Red B1 (620 — 670)*
TM4 (760 —900) | CH2 (725 — 1100) | B3 (780 — 890) --NIR B2 (841 — 876)*

B5 (1230 — 1250)

TM5 (1550 — 1750) SWIR (1580 — 1750) B6 (1628 — 1652)
TM7 (2080 — 2350) B7 (2105 — 2155)
Spatial resolution: 1-km 1-km 250 m*, 500 m

30 m

Revisit: 16-day daily daily daily




History on the role of VEGETATION images in our stly (1998 — 2008)

P

"_Z_What scientific questions should we explore?
Snow cover dynamics

Land surface phenology

Land use and land cover changes

Caron fluxes and biogeochemical cycle

Water fluxes and hydrological cycle



History on the role of VEGETATION images in our stly (1998 — 2008)
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3. What application fields should we work?

Agriculture (paddy rice fields, cropping intensity and crop calendar

Forest cover, deforestation
Land degradation

Infectious diseases



History on the role of VEGETATION images in our stly (1998 —____ZQOS)
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VGT images plays a significant role in our researahthe last 10- years.
1. Many publications

2. Novel algorithms

3. Improved data products

4. Students & post-doctoral researchers (next genation of scientists)



Land surface phenology of seasonally moist evergnedropical foge;ts--
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Theory and modeling

leaf phenology as an optimal strategy for carban gmplants (Kikuzawa 1995).

Leaf phenology
-- leaf emergence
-- leaf senescence (drying and yellowing)

-- leaf fall

It operates at canopy level:
new leaves emerge,
old-age leaves senescence,

senescent leaves fall.



land surface phenology of seasonally moist evergmeéropical forests-
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Does seasonally moist evergreen tropical forests\¥ma seasonal variation in
its canopy from wet season to dry season?

If yes, can satellite time series images detect $uchanges from wet season to
dry season?

Data sources:

Litterfall data — from Scott Saleska and Lucy Hutyra at Harvard ©rsity. These are
average values from bi-weekly measurement of 4l bags in the CO2 eddy flux

tower site (oven-dry weight gram per litterfall b@y156 m)).

VGT images: 10-day composites of SPOT-4 VEGETATION sensor fAdt©98 to
11/2001. The VGT sensor has 4 spectral bands (lddenear infrared, short-wave
infrared) at 1-km spatial resolution.



Structural perspective --- leaf area index
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Biochemical perspective --- chlorophyll & water

Enhanced Vegetation Index (EVI)
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Pl e T Tapsios ke sie g s land surface phenology of
== » seasonally moist evergreen
tropical forests

r 30

N
a1
o

r 400
r 29
200 A

A\ ¢ - 300
N\ - 28

r 27
r 200

100 A

Rainfall in 10-days (mm)
&
o

Site study in Amazon Basin
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NDVI tends to remain high throughout the dry seaswmml is low in wet season. Itis
not sensitive in responding to seasonal dynamidsadfitterfall.

land surface phenology of seasonally moist evergmeéropical forests-

Leaf litterfall (Mg C/halyr)
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land surface phenology of seasonally moist evergmeéropical forests-
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EVI started to decline in late wet season, indngateaf senescence (drying and yellowing),
and reached its trough in early dry season, cooredpwith the ending of leaf senescence.
EVI started to increase over dry season and reathedak in late dry season to early wet
season, mostly to be attributed to both leaf fal$lting in a higher proportion of young to
mid-age leaves in the canopy), and new leaf emeggekVI tracks inversely the seasonal
dynamics of leaf litterfall.



land surface phenology of seasonally moist evergmeéropical forests-
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LSWI tends to be high in dry season but low in sedson. It tracks inversely with
seasonal dynamics of precipitation in the km67, #iteazon Basin.



land surface phenology of seasonally moist evergmeéropical forests-
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Regional-scale climate and land surface phenologymazon Basin
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Length of dry season, as defined by

<100-mm monthly precipitation Forest area in Amazon Basin



Regional-scale climate and land surface phenologymazon Basin -
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land surface phenology -

Seasonal dynamics of Enhanced Vegetation Index)(EVI

A global decadal analysis of EVI-based land surfggleenology is under way,
using VGT data from 1998 — 2007.

In Amazon Basin, EVI tends to gradually increageulghout the dry season.



Carbon fluxes of seasonally moist evergreen tropitéorest
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Scientific question on seasonal dynamics of carbdluxes in Amazon Basin

Given the facts that (1) EVI and LSWI are high iy deason, (2) solar radiation (PAR) is
also high in dry season,

will gross primary production (photosynthesis )@avapotranspiration be high in dry
season, too?
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GPP = @)” Tscalar” W . I:)scalar)” |:F)ARchl ” PAR

scalar



Carbon fluxes of seasonally moist evergreen tropitéorest
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Gross primary production and evapotranspirationararhigh in the dry season.

Evapotranspiration (mm/10-day) from tower



What Is Next?
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Scientific guestions remained to be explored

Will secondary forests have different phenology fron mature
forests?

What is the implications of land surface phenologwyn carbon
and water fluxes in the Amazon Basin?

How will climate change alter land surface phenalgy, and
consequently carbon and water fluxes in the AmazoBasin?
Actions to be carried out:

1.User-friendly, freely distributed VGT data (both daily and 10-
day composites)

2.VGT-derived land surface phenology products

3.Carbon and water flux modeling, driven by satellie data



Thank you for your attention!
and

Welcome to visit Oklahoma, USA!



