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MODIS Standard
Vegetation Index Products

¥ The MODIS Products include 2 Vegetation Indices
(NDVI, EVI) and QA produced at 16-day and monthly
Intervals at 250m/ 500m, 1km, and 25km resolutions

¥ The narrower ‘red” MODIS band provides increased
chlorophyll sensitivity (band 1),

¥ The narrower ‘NIR’ MODIS band avoids water vapor
absorption (band 2)

¥ Use of the blue channel in the EVI provides aerosol
resistance



MOD13A2 /1 km 16 days May 24 — June 8, 2000
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MOD13A2 1 km 16 days June 25— July 10, 2000
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MODI13A2 1km16days  Qctober 15 — October 30, 2000
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MOD13A1 500 m 16 days

(June 25 — October 14, 2000)
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NDVI at different resolutions over
South America
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1 km NDVI
Amazon
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* What ar e the consequences of
land cover and land use change
for the sustainability of
ecosystems and economic
productivity?



QA: Long Term Stability (Baseline) Monitoring

South Saharan Site,
Tunisia

1 km 16 days EVI
Aug 28 — Sep. 12, 2000
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MODIS-NDVI

MODIS vs. AVHRR NDVI

« MODIS exhibits greater sensitivity.

» Slope is steeper in the wet season due to water vapor

contamination in the AVHRR
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THE MODIS LAI/FPAR PRODUCT: STATUS
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getated pixel

MOD15A1 LAI (left panel) and FPAR (right panel) maps of March-25-2000. Black dots on the left panel indicate the locations of the
SAFARI 2000 Wet Season Field Campaign Sites: Pandamatenga (top dot), Maun, Okwa and Tshane (lower dot).



=t~ — WO MMM OWw

L o ooo-— MmN C©

= T T R O O O O B I

ZOOO00O0— — M=

B N ENEEEEETE

LAI
O
0
1
3
5
8
2
&
1
g
4
4
4
1

MOD15A2 Global LAI
Composited on maximum FPAR
06,/08/2000 — 09/04/2000

Maximmum FPAR Composite
06,/08,/2000 — 09/02/2000

MOD15A2 GLOBAL FPAR



o

g

b3
e
e
a

- R
|

VODI562 tile c days: 5L - 165 5% / 163 Total ~iles - 2 tils oo or days: 239 - 176 30/ 253 Total siles: 246 / 452 2 tilz d 77 45 a = 3 Total siles: 226 / 452 2 tilz 2 S/ :53  Total

V01562 tils days: 201 - 208 land tilss /£33 Total ziles ! 452 V(01562 tils co For days - 240 Land tilss 33 Total zile Land tilss: 124 / 253 Total ziles: 136 / 452 V01562 tils 296 land tilss: 142 33 Total zile

vOD15A2 tilz y - 264 Land tilss: 457 / £33 ziles s vOD15A2 tile 2 ys: 268 - 272 iz 55 / 163 tiles: 272 / 4E2 HODI5Z2 ¢

MODIS22 tile

HODA5°2 tile Zoverage “or days - 30¢ Land tile: 62 ozl tile: 252 001562 til= Land ti 2 53 Total Ziles: 245 / 452 HODIGE? t:le



LAI, TILE:H11V09 LAI, TILE:H11V09
DATE: July 3, 2000 - July 10, 2000 DATE: July 19, 2000 - July 26, 2000
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SAFARI 2000 Wet Season Campaign

March 3 - 18, 2000

Yuhong Tian,Yujie Wang,Yu Zhang, Karyn Tabor
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Experimental Design
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Measurements Taken During the SAFARI 2000

Campaign
Pandamatenga Maun Okwa
Site Tshane
Transect Grid Transect Grid Transect Grid Transect Grid
Measurement Scale Scale Scale Scale Scale Scale Scale Scale
LAI-2000 + + + + + + + +
AccuPAR
Incident Flux + + + + + - + -
Transmitted Flux + + + + + - + .
Reflected Flux - - - - - - - -
Reflected Flux From 40m - - + + - - - -
Tower
L1-1800
Leaf Spectral Reflectance, + + + + + + + +
Transmittance
Incident Flux + - + - + - + .
ASD
Canopy Transmittance + - + - + - + -
Background HDRF (nadir) + + + + + + + +
Top of canopy HDRF - - + + - - - -
Top of individual canopy - - - - + + - -
HDRF (nadir)

+ : There are measurements on the site.

- . No measurements on the site.




Statistical Analysis of Measured LAI from Four SAFARI Sites
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Mean LAI Standard Deviation
Site Name Transect Scale Grid Scale Transect Scale Grid Scale
Pandamatenga 1.25956 - 0.783491 -
Maun 1.503913 1.207143 0.774568 0.680704
Okwa 1.276129 1.752195 0.802867 0.894132
Tshane 0.776667 0.777619 0.858399 0.900463







Color composite image produced by displaying NIR, RED, and GREEN band as
red, green and blue. The blue square is the 1km area where we took measurements.



Satellite Reflectance Comparisons

Scatter Plot in Spectral Space
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LAI Map of a5 KM Area

MODIS Retrievals, Apr. 3, 2000 ETM Retrievals, Apr.3, 2000 IKONOS Retrievals, Mar. 30,2000
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Histogram of Retrieved LAI

LAI Histogram
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Harvard Forest, Massachusetts, July 21-25, 2000

Nikolay Shabanov, Jiarui Dong, Seth Hoffman, Grace Smith,
Yuhong Tian, Liming Zhou, Yujie Wang,Yu Zhang,
Wolfgang Buermann, Juri Knyazikhin and Ranga B. Myneni




| LAI Intercomparison of ETM and Field Data
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Ruokolahti Field Campaign 2000

Jun. 14—Jun. 21, 2000
Yujie Wang, Wolfgang Buermann, Pauline Stenberg,
Pekka Voipio, Heikki Smolander, Tuomas Hame




LAl distribution for algorithm retrieval and field
measurements
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ENERGY CONSERVATION LAW AS A TOOL TO SCALE LAI AND
FPAR FIELDS

/////////
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SCALING PARAMETER: FIELD MEASUREMENTS
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SCALING PARAMETER: FIELD MEASUREMENTS
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CONCLUSIONS

THE LAI/FPAR ALGORITHM BEHAVES AS
EXPECTED

 TWO SPECTRAL BANDS, RED AND NIR, ARE

CURRENTLY USED TO PRODUCE THE GLOBAL LAl
AND FPAR FIELDS

THE LAI/FPAR PRODUCT FOLLOWS
REGULARITIES EXPECTED FROM PHYSICS

 COMPARISON OF MODIS LAI FIELD WITH FIELD
MEASUREMENTS HAS BEEN CARRIED OUT



CURRENT STATUS OF MODIS
8-DAY PHOTOSYNTHESIS and

ANNUAL PRIMARY PRODUCTION

S. W. Running, R. Nemani, J. Glassy, P.
Thornton, P. Votava

NTSG, Univ. of Montana
MODIS SCIENCE TEAM MEETING

18 January 2001



Global Photosynthesis (GPP) from MODIS: June 29 - July 6, 2000
Univ. of Montana (SCF/NTSG)

Gross Primary Production

S ——

4.0 6.0 8.0
gC/m”2/day




400 Kilom ers

. 2000

July 6

June 29

-1

-2

2.5
-3

3.9
-4

4.5
-5

2.5
-6

7

0.5

1.5

4
4.5

[ ]
B 5

MODIS Gross Primary Production (GPP)

GPP (gC/m~"2/day) |

I

I 3.5
]
55
B 6-6.5
H .5 -
B 7-7.5
B 75-8

i

B 0.5
B 1-1.5

NTSG / U. Montana




MODIS Gross Primary Production (GPP)

une 29 - July6 2000
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MODIS Gross Primary Production (GPP)
, 2000
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MODIS Gross Primary Production (GPP)

June 29 - July 6, 2000
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FLUX TOWER BASED VALIDATION FOR MODIS GPP/NPP

SPACE

EOS - APAR " EOS-APAR
+ Global Climate Validation +
Global Climate -  Tower Climate
Lo  Satellite GRPNPP

= A
S s T
2 s |18
8|8 3 £
E |3 L
2 |z g8
< z | ]2
7 o
<
BGC Model ' "
£ _ Fluxtower
Tower Climate
Tower Climate ¥
Modeled GPP. NPP, NEE, ET BGC Model Validation Measured NEE. ET -
Derived GPP. NPP

TIME



RHEE{ Ky o Cvind ki )

Deciduous Broadleaf Sites

HanvadForest MA
—— MoganMonroeForestN
—— PakFesW
—— UnvasiyofiVichigenForestM
—— WekaBach N

b




SUMMARY

"3 PROBLEMS IDENTIFIED AND SOLVED

THIS YEAR

(1) Algorithm problem - Aug 2000

(2) Goddard DAO misdefined units - Aug
2000

(3) Goddard DAO surface rainfall problem -
Nov. 2000

As of now we have not seen any MOD 17
data with the corrected DAO meteorology
SO we are unable to analyze or show what
we consider publicly ready products.



