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18 January, 1990

Dear MODIS Team Member:

Enclosed are a number of tables which you may find helpful in your delib-
erations in preparation for the upcoming MODIS Science Team meeting.

These tables summarize specifications on MODIS At Launch data products

and MODIS Post Launch data products. Also included for your review are

tables of current specifications on Eos products -- grouped so that you can
make a comparison of products among instruments, and determine w h e re
possible “holes” in data requirements/products exist.

It is important that we understand your MODIS data needs, and we appre-
ciate your conscientious input, which allowed us to prepare these tables.

Also enclosed with this package are forms for each individual At Launch or
Post Launch product. Please take some time before the meeting to examine

the form, and fill in any information that you consider important on In-

terim, Ancillary, and Derivative products. Undoubtedly these forms can be
improved, and will have to be expanded upon as we enter the, algorithm
development phase. Any suggestions you have regarding improving the

information content of the form should be addressed to me (Tel: 301-286-
541 1). The forms should be returned to me at the end of the meeting.

Thanks again for your expert input, which enabled us to prepare the ta-

bles; we are looking forward to seeing you at our January 31 - February 2
meeting. -

Locke Stuart

cc:

V. Salomonson/600



mDIS AT-LAUNCH DATA PRODUCTS

These are products that it is conservatively believed can be provided shortly after launch, based on prelaunch experience with precursor airborne and spacehme sensors. Many other products are

expected to k developed as a result of postlaunch research.

1. OCEAN AT-LAUNCH DATA PRODUCT ANALYSES
muTE PRECIS~ R=~ P-T

PRODUCT/PARAMETER MEASUREMENT ~ (RELATIVE (SPATIAL or ~~ ~= RES~SlB4E

(std. error) Acc4fw’fl VERTICAL) RE=~ SCIENTIST

. ‘.., -._ -L..,, * fi”-- . . .. ..e+.....ir>. n l\ lmnlm”3 1+30% 1+1 o% [1 70 km 1Dailv/Weekly ]Locl/Reg/Globl Evans/C lar~Gordon I Typical conditions. 1
?d lab data.

iordon/AbbotVEvans Hoqe also. Probably >> error at low concent.,
v/Weeklv lLocl/Reg/GloblClark/Gordon Ant: OWP (Esaias input)

lrton Also Season/yr.+4 km POsitioninq on Earth grid.

I YtJ,L,al&“!!” l,,”!,-.
l~ccuracy based on typ ical conditions.

‘“”3 (Esaias & Gordon inputs) 1

-r. —

I * (Esaias Input]

I, 20 km Daily lWeekly Loci/ReglGlob Gordon/Tanre Case I waters w/moderale concentrations.

l,20km Daily/Weekly Loci/Reg/Glob Gordon/Tanre Accuracy de~nds on SNR, pixel averaging.

~ 1. 20 km Daily lWeeklv Global Clark Ant: OWP (Esaias input)

Il. LAND AT-LAUNCH DATA PRODUCT ANALYSES
mm PRECIS~ R~ P-T

PRmCT/PARAMHER MEASUR=T ~ (RELATIVE (SPATIAL or TEMPORAL P= RES~SIBLE mENTs

UNITS (std. error) WWW VERTICAL) RE=~ = SCIENTIST

A. Level 2 Land-Leaving Radiances Wlm A2/srlpm *1 O”1. *5 “/. 0,5, 1, 10 km Daily Reqionl/GlobatiTanre/Strahier Kaufman 100, (Tanre & Townshend input)

B. Land Cover TypelBiome Area kmA2 *5”h *l-5% 0.5, 1, 10 km SeasonlYearly RegionllGlobaf’ StrahlerlHuete/J ust. Need Land-LeavinQ+topographlc+21 4m band cloud COr,

C. Vegetation Indices Dimensionless *0.01 *0.01 0.5, 1, 10 km Daily lWklMo. RegionllGlobai JusticelHuetelTanre Range: 0-1. Need Land-leaving+ topo+214m cloud cor.

D. Surface Temperature c *1-3° C *1 “c 1, 10 km Daily/Weekly RegionllGlobal Wan/Susskind Range -20 to 500C. AMSU necessary.

E. Snowcover kmA2 *5% or less *5% or less 1, 10 km Daily lWeekly RegionI/Global Salomonson Accuracy based on avr. Januaw snowcover N. Hemis.

F, Thermal Anomalies (volcanoes, fires) % *1O”C *5°C 1,1 Okm Daily/Weekly RegionllGlobal Kaufman Day & night data required.

111.ATMOSPHERE AT-MUNCH DATA PRODUCT ANALYSIS
am PRECISl~ RESCi~ PmT

PROCUCT/PARAMETER MEASUREMENT ~ (RELATIVE (SPATIAL or TEMPORAL SPm RESWSl@lE mm

UNITS (std. error) AcuJww VERTICAL) RE=~ m SCIENTIST

A. Cloud Optical Thickness [Dimensionless 1+20% I* I 0“/0 ]5 km lDaily/MonthltiGlobal Kinq Daytime.
..,. ., 1 ..-. 1T...,_-,=., ‘-.’”- ‘Global Kinq/Kaufman Daytime.

~ 150 km I Twice Day/MojGlobal Menzel/Sussklnd C02 algorithm.

Menzel/Susskind AMSU nemssary. C02 algorithm.

tkur w
MSU necessary. C02 slicing.

F.Cloud Dropfet Effective Radius IL m l*o-40”/’0 xd.o 15 km lDaily/MonthltiGlobal lKing ItJaytime.

B, Cloud Fractional Area per cent. *lUVO za -/0 Iluu Km I Iwlce Udy{rvluj!

C. Cloud Effective Emissivity Dimensionless +0.10 *0.O

D. Cloud Top Height meters *500 m +200 m

E. Cloud Top Tempera” ‘“-— T. +2°C +l°C I Twice Day/Mo]Global lSusskind/Menzel [Ah

[

G. Cloud Water Thermodynamic Phase Ice or water 5 km Daily /MonthltiGlobal Kin~/Menzel

H. Aerosol Optical Thickness Dimensionless *0.05-0,1 0.02-0.05 50 km Week/Monthl~Global Tanre/KaufmanlKing Accuracies: ocean(qreater)-land( lesser). Daytime. i

1. Columnar Aerosol Size Distritition no./cm A21Fm *lo-30”/. *1 Ovo 250 km Week/Monthl~Global Tanre/King For

J, Aen
. . . . . , -_ .:__ “ln/fn.7 +30”/. *I 0“/0 so km WeeklMonthltiReqionl/Globs Kaufman/Ta[

,. 7. Twi

indices l-5ym. Land & ocean se parate

,nre
,0S01 MaSS LUdUlllg 3 ,,, ,,, ,> —..

For indices <5ym. Land & ocean separate

R, Temperature Profile w *2°C *1 “c ;; km ,ice Daily Regionl/Globa~Susskind/Menzel AMSU necessary.

L. Total Precipitable Water cm *15”/’ * 5 “10 10 km lDaily/Monthly Global lKaufman/Menzel Susskind & Barton also. Daytime

M.Total Column Ozone Dobson Units(DU 15-20 DU 10 DU 10 km lTwice DaylMo ,Global lSusskind/Menzel AMSU necessasrv. Kinq input.

OWP=Ancillary data: ozone, winds, sea surface pressure. Updated 16 Jan 90.



MODIS INTERIWANCILLARY DATA PRODUCTS

These are products that will beavailable in the process of producing the at- or post-launch data voducts, or non-MODIS ancillaw poducts required to produce MODIS data products.

MODIS mm PRECISfON RE=W

PR~T/PARAM~ER DATA MEASUREMENT ~ (RELATIVE (SPATIAL O T=~ SPFCE RES~SIME

P~mT UNITS [std. error mm VERTICAL) RESCILUIWN w sclENmsT

1. MODIS INTERIM DATA PRODUCTS (Less than (Less than (Better than 1
or equal to) or equal to) or equal to)

AT LAUNCH 1

A. Cloud Identification @an:%alce KmA2 1-10 km Daily/Weekly GloballReqion Differentiatn&subtractn importnt. Ardanuy

B. Total Scattering Coefficient b -: per meter *1 s~o 1-2o km Daily/Weekly Global Esaias input. Several bands,

C, Phytoplankton Scattering Coefficient b’ -:
D. b-b’

per meter *20”/o 1-2o km Daily/Weekly Global Esaias input. Several bands.
Ocean: see previous entries per meter *20Y0 1-20 km Daily/Weekly Global Esaias input. Several bands,

E. Total Absorptance w: per meter il15”A 1-20 km Daily/Weekly Global Esaias inwt. Several bands.

F, Phytoplankton Absorptance (#p) *: per meter i20% 1-2o km Daily/Weekly Global Carder Esaias input. Several bands.

G. Non-phytoplankton Absorptance(tiother m: per meter *20% 1-20 km Daily/Weekly Global Carder Esaias input. Several bands.

H. Glint Field m: dimensionless NIA 1 km Daily Globe Evans/Gordon Esaias input,

I ~ST LAUNCH I

-A. Hemispheric Reflectance Land: BRDF/Albedo dimensionless 1-10 km OailylWeekly GlobaltRegionl Huete? Huete input.

B. Nadir Reflectance Land: BRDF/Albedo dimensionless 1-10 km Daily/Weekly GloballRe~ionl Huete? Huete input.

C. Atmospheric Correction (Transmittance) Land: BRDF/Albedo dimensionless 1-10 km Daily lWeekly Global/Reqionl Gordn/Susknd? Huete input,

D. Atmospheric Correction (Transmittance) Land: Level-2 Leaving Rads dimensionless Pixel size Daily Global/Reqion~ Gordn/Susknd~Ardanuy input,



MODIS INTERIWANCILMRY DATA PRODUCTS

MODIS =UTE PRECISION RESCLLJT~ P-T

PRODUCTIPARAMETER DATA Ww (RELATIVE (SPATIAL 0 T~RAL SPEE RES~SIWE mm

PFQ~T UNITS std. error’ AccuRAc’fl VERTCAL) RE~UTfON SCALE SCIENTfST I

]11.REQUIRED ANCILLARY (NON-MODIS) DATA (Less than (Less than (Better than 1
or equal to) or equal to) or equal to)

AT UUNCH I

A. WSU Atmos: Total Column Ozone Dobsn Unit(DU) 10 km Twice Daily Global Susskind?

B. AMSU Atmos: Temp. Profile @qraes C

King input.
10 km Twice Daily Global Susskind? Kmg input.

C, C02 Data & Algorithm Atmos: Cld Eff. Emissivity 50 km Daily Global Menzel? Menzel input,

D. C02 Data & Alqorithm Atmos: Cloud Top Pressure 1-50 km Daily Global Menzel? Menzel/Ardanuy input.

E. AMSU Atmos: Cloud Top Temp. 2-50 km Twice Daily Global Susskind?

F. C02 Data & Algorithm Atmos: Cloud Top Temp.

King input,
2-50 km Twice Daily Global Menzel? Ardanuy input.

G. AMSU Land: Surface Temperature

H. In-Situ Validation Observations

1-10 km Daily/Weekly GloballRegionl Susskind? King input,

Ccean: Sea Sutiace Temp. “K

In-situ Validation Observations

0.5°K 0.15°K 2 km Pass *15 min. Brown? Brown input. *1 km PO

wan: Sea Surface Temp. “K

sition on Earth qrld.
+O.1OK Daily Local Barton? Barton input. Ship 8 Buoy measurements.

1. Passive Microwave Ocean: Sea Ice km sq. 1-10 km

J. Winds, Sea Surface Pressure

Daily/Weekly GloballReqionl D, Hall? D. Hall input.

Ocean: Water-LeavinO Rad, m/see, mb 1 km

K. Winds, Sea Surface pressure

Daily GloblReqlLocl Esaias? Esaias Input.

Ocean: Chloro, Flourescen@ mlsec, mb

ffl-situ Validation Observations

1-20 km Daily Global/Reqionl Esaias? Esaias in~t,

Ocean: Chloro. Flourescence *lo%

l.. Winds, Sea Surface pressure

*2% Test She TBD Test Site Hoge? Hoge input. Mid-Atlantlc B!qht,

Ocean: Chlor-A Pig. Cont.-l mlsec, mb 1-20 km Daily lWeekly Glob/ReglLocl Esaias? Esaias input.

M, Winds, Sea Surface Pressure Ocean: Chlor-A Pig. Cone-11 mlsec, mb 1-20 km Daily lWeekly Global/Regionl Esaias? Esaias input.

In-situ Validation Observations Ocean: Chlor-A Piq, Cone-11 wglfiter *lo% *2% Test Site TBD Test Site Ho~e? Hoge input. Mid-Atlantic Bight,

N. Winds, Sea Surface Pressure Ocean: Attenua K @ 490 nm mlsec, mb

O. Winds, Sea Surface pressure

1-20 km Daily/Weekly Glob/ReqlLocl Esaias? Esaias input,

Ocean: Aerosol Angstr. Exp. mJsec, mb

P. Winds, Sea Surface Pressure

1-20 km Daily lWeekly Glob/Reg/Loci Esaias? Esaias input.

Ocean:Sngl Scttmg Aero Rad mlsec, mb

O. Wlflds, Sea Surface pressure

1-20 km Daily/Weekly Glob/Reg/Loci Esaias? Esaias input.

Ocean: Tot Scatfernq Coeff b mlsec, mb

R. Winds, Sea Surface pressure

1-20 km Daily/Weekly Global Esaias? Esaias input. Anclll. prod, for interim prod

Ocean: Phytoplankton Scan. mlsec, mb

,S. Winds, Sea Surface Pressure

1-20 km Daily/Weekly Global Esaias? Esaias input. Anclll. prod. for interim prod

Ocean: b - b’ mlsec, mb 1-20 km Daily lWeekly Global Esaias?

T. Winds, Sea Surface Pressure

Esaias input, Ancilf, prod, for interim prod

Ocean: Total Absorptance, a mtsec, mb 1-20 km

U. winds, Sea Surface Pressure

Dailv/Weekly Global Esaias? Esaias input. Anclll. prod. for interim prod

Ocean: Phytoplank. Absorpt mlsec, mb 1-20 km

V. Winds, Sea Surface pressure

Daily lWeekly Global Esaias? Esaias input. Ancill. prod. for interim prod

Ocean: Non- Phyto Absorpt. mlsec, mb 1-20 km Daily lWeekly Global Esaias? Esaias input, Ancill, prod, for interim prod

W. Winds Ocean: Glint Field m/see, mb 1 km Daily Global Esaias? Esaias input. Ancill. prod, for interim prod ,

I ~ST LAUNCH I

‘A. AMSU Atmos: Longwv Eff Cld Frac 2 km Twice Daily Global Susskind?

B. AMSU

Kinq input,

Atmos: Cloud ToP Heiqh[ 2 km Twice Daily Global Susskind?

C. AMSU

King input.

Atmos: Moisture Profile 10 km Twice Daily Global Susskind?

D. AIRS

King input,

Atmos: Moisture Profile

E. Winds, Sea Surface Pressure

10 km Twice Daily Global Susskind? Ardanuy input,

OI%an: Detach C$xco ~n~nt mlsec, mb

F. Winds, Sea Surface pressure

1-20 km Daily/Weekly GloblReglLocl Esaias? Esaias input,

Ocean: Surface Incident PAR m/see, mb 1-100 km Daily Global Esaias? Esaias input.

G. AVHRR (NOAA) Ocean: Surface Incident PAR 1-100 km Daily Global Esaias? Esaias in~t,

H. GOES (NOAA) Ocean: Surface Incident PAR 1-100 km Daily Global Esaias? Esaias input.

1. Winds. Sea Surface Pressure Ocean: Attenuation of PAR mlsec, mb 1-20 km

J. Winds. Sea Surface pressure

Daily lWeekfy Global Esaias? Esaias input,

Ocean: Primary Prod,Case I mlsec, mb 1-50 km DaylWeeklYr GloballReqlonl Esaias? Esaias input.

K. In-Situ Validation Observations Ocean: Dissolved Org. Mattr Ng /liter *lo%

Winds, Sea Surface pressure

*2 “/0 Test Site TBD Test Site Hoge? Hoge input. Mid-Atlantic Blqht,

Ocean: Dissolved Org. Maftr mlsec, mb

L. In-Situ Validation Observations

1-20 km Daily lWeekly Global/Reqionl Esaias? Esaias input.

Ocean: Phycoerythrin Cone. KQ/liter *lo% *2 “10

M. Winds, Sea Surface Pressure

Test Site TBD Test Site Hoge? Hoge input, Mid-Atlantic Bight.

Ocean: Beam Attenuat. Coeff mlsec, mb

,N. Winds, Sea Surface Pressure

1-20 km Daily lWeekly Global Esaias? Esaias input.

Ocean: Pigmnt Cone. (CZCS } mlsec, mb

0. Winds, Sea Surface pressure

1-20 km Daily lWeekly Globl Esaias? Esaias input.

Ocean: Pig. Cone. (Curvat.) mlsec, mb

P Wnds, Sea Surface pressure

1-20 km Daily/Weekly Regional Esaias? Esaias input,

Ocean: Chlor-A Cone.-Fluo r mlsec, mb

O. Wnds, Sea Surface Pressure

1-20 km Daily lWeekly GloballReqionl Esaias? Esaias input.

Ocean: Total Suspend. Solids m/see, mb

R. Winds, Sea Surface pressure

1-20 km Daily lWeekly Globs Esaias? Esaias input.

Ocean: Orqanic Fraction m/see, mb 1-20 km Daily/Weekly Global Esaias? Esaias input.



.
Eos Facility Instruments At Launch Data Product Comparison

ATMOSPHERE . Cloud Measurements
mm PRECISi@ R~

~T NSTRUMENT MEASUREMENT ~ (Relative (Spatial or TEMmAL SPME RES~SIME -ENS

UNIT (std. error) accuracy) vertical) RE~UTl~ SFiE SCIENTIST

,Cloud 3-Dimensional Structure IT IR” 15-90 m 16 Days Local Welch

Cloud Fractional kea HIRIS. Dimensionless *3% i3% 30 m 2-16 Days Welch Using water va~r bands.

Fractional Cloud Cover (O - 1.0) AIRS’ Dimensionless io.05 *0.025 50 km Twice Daily Global Chahine tR/VIS

Cloud Fractional Area MODIS’ Per cent. *1 o% *5% 100 km Twice DaylMo Global King/Kaufman Daytime

Cloud Fractional Mea ITIR’ Dimensionless *3% *3% 15-30 m 16 Days

$Ioud Field Size Distribution

Local Welch

ITIR’ Dimensionless 15-90 m 16 Days Local Welch

Cirrus Distribution LAWS. Imlsr TBD 100 km (s) Daily Avr. Global Hardesty Res: 0.5 km vert. CIrr undetecl by

Cloud Optical Thickness HIRIS’ Dimensionless *3% *379

passIv tech,

30 m 2-16 Days Welch

Cloud Optical Thickness AIRS’ Dimensionless TBD Ti3D 50 km Daily Global Gautier?/Smith- ! Vls

Cloud Optical Thickness MODIS. Dimensionless *20Y0 *IO% 5 km Daily/Month! y Global King Daytime

Cloud 0pti4 Thidness IT IR’ Dimensionless *3% *3% 30 m 16 Days Local Welch National Research Lab. of Metrology help.

Cloud Optical Thickness GLRS. Dimensionless 0.1 200 m (s) SpinhirnlShiply Vertical resolution N/A.

Polar Stratostieric Cloud Optical Thickness GLRS’ Dimensionless 0.1 200 m (s) SpinhirnlSh! ply Vertical resolution N/A

Cbud Top Height HIRIS. Meters 300 m 100m 30 m 2-16 days Welch/Goetz From precipitable water vapor.

Cbud Top Height GLRS’ Meters 75 m 200 m (s) Spinhirn/Shi ply 75m vertical resolution.

Cloud Top Height MODIS” Meters +500 m *200 m 5 km Daily /Monthl y Global MenzellSusskind AMSU necessary. C02 algorlhm.

Cbud Top Height AIRS” km 0.5 km 0.25 km 50 km Twice Daily Global Chahine IR

$Ioud ToP Height IT IR’ Meters *300 m +300 m 90 m 16 Days Local Welch

Tropopause Height AIRS. km OS km 0.25 km 50 km Twice Daily Global Susskind/Smith FleminglChedm too. lRlmlcrowave.

Tro~pause Height (cirrus located) GLRS. Me!ers 300 m 10 km (s) Spinhirn/Shiply 300 m vertical resolution.

Cirrus Height LAWS” Meters *500 m 50 km (s) Twice Daily Global Hardesty

Stratopuse Height AIRS. km 1 km 0.5 km 50 km Twice Daily Global SusskindlSmith Fleming/Chedln too. lRlmlcrowave.

Sfratoform Cloud Height LAWS’ Meters *5O m 50 km (s) Twice Daily Global Hardesty

~olar Stratospheric Cloud (PSC) Heiqhts GLRS. Meters 75 m 2-50 km s Spinhirn/Sh)pl y 75 m vertical resolution,

Mixad Layer Hei~ht GLRS. Meters 75 m 2-200km s Spinhirn/Shipl y 75 m vertical resolution,

Cloud Base Height HIRIs” Meters 100 m 100m 30 m 2-16 Days Welch From cloud shadows; surface elevalon required.

Cbud Ease Height ITIR. Meters +100 m *1OO m 90 m 16 Days Local Welch

Cloud f3ase Height GLRS” Meters 75 m 200 m (s) Spinhirn/Shtpl y 75 m verttcal resolution.

Cloud Droplet Effective Radius HIRIS. pm *40”/o *40”/0 30 m 2-16 Days Welch

Cloud Droplet Effective Radius MODIS. pm 0-40”/. *5 “/. 5 km Daily/Month Iy Global King Daytime.

Cloud Particle Effwtive Radius ITIR’ ym *IO fim 90 m 16 Days Local Welch

.Cloud Droplet Size Distributions HIRIS. no.lcm A2/um +20% *1 0“/0 30 m 2-16 Days Welch ,
ATMOSPHERE - Cloud Physics

-UIE PRKISl~ R=~

~T INSTRUMENT MEASUREMENT ~ (Relative (Spatial or TEMPQFtPl SP~E RES~SIME mENTs

UNIT (std. error) accuracy) vertical) RE~UTl~ =M SCIENTIST

Water Thermodynamic Phase HIRIS. Ice or Water 30 m 2-16 Days Welch

Cloud Water Thermodynamic Phase

From cloud s~clra and BRDF measurements.

AIRS’ ice or water Ice/liquid Icelliquid 50 km Twice Daily Global Staelin/Rosencrr microwave,

Cloud Water Thermodynamic Phase MODIS. ice or water 5 km Daily lMonthly Global King/Menzel Ice/water/snow

Cloud Thermodynamic Phase ITIR” Dimensionless Water/ice 90 m 16 Days Local Welch

Cloud Top Tem~rature AIRS” Degrees K l°K 0.50K 50 km Twim Daily GIoMI ChahinelRizzi IR

Cloud Top Temperature MODIS’ % *2°C *1 “c 5 km Twice DaylMo . Global Susskind/Menzel AMSU necessary. C02 slicing.

Cloud Too Temperature ITIR’ Deqrees K *2° K k2° K 90 m 16 Days Local Welch

Cloud IR Spectral Emissivity (3 -17pm) AIRS. Dimensionless 0.05 0,025 50 km Twice Daily Global Chahine IR

Cloud Effective Emissivity MODIS” Dimensionless *0.10 *0.05 50 km Twice DaylMo Global Menzel/Susskind C02 algorithm.

Cloud Emissivity ITIR’ Dimensionless * 5 “/0 90 m 16 Days Local Welch

1 17-Jan-90

Comparisons based on nea(esl relallonshlps among products. Similar producls are grouped. OWP=Ancillary data: ozone, winds, sea surface pressure. s: horizontal resolution. ‘: AI launch product.



Eos Facility Instruments At Launch Data Product Comparison

ATMOSPHERE - Aerosols
-W PRECIS~

~T NSTRUMENT MEASUREMENT ~ (Relative

UNIT (std. error) accuracy~

Aerosol Optical Depth HIRIS. Dimensionless io.05
Aerosol Optical Depth AIRS’ Dimensionless TBD
Aerosol Optical Thickness MODIS’ Dimensionless io.05-o.l

Aerosol Layer Optical Thickness GLRS’ Meters 75 m

Aerosol Layer Boundary Heiqhts GLRS. Meters 75 m

Tropopa use Hei~ht (Aerosol Located) GLRS” Meters 75 m

Aerosol Distribution LAWS” Imlsr TBD
Columnar Aerosol Size Distribution MODIS. no.lcm’21pm *1 O-3OYO
Aerosol Mass Loading MODIS. gin/m A2 *30%

*0.01

m
0.02-0.05

*10“/.
*1 0“/.

R~
(Spatial or TEMPORAL 9EE RES~SIBLE -ENTS

vertical) RES4)LU~ %U sclENTlsT

100 m 2-16 Days Gerstl Using multiple view angles.
50 km Daily Global Gautier? Vls
50 km WeeklMonthly Global Tanre/KauflKing Accuracy :ocean(greater) .land(lesser) .Day[[me.

2-200km s SpinhirnlShiply 75 m vertical resolution
----

m vertical resolution.
lSpinhirn/S h[ply[75 m vertical resolution.

z-zookm s! lSpinhlrn/Shiply [75 r

200 m (s)

100 km (s) Few Days Avr. Global I Post I Ikm v, res:O.5km in hi aeros. reqs. Wvlngth dep~
250 km Week/Monthly Global
50 km WeeklMonthl~ RegionllGlobal lKaufmanlTanre ]For Ind!ces <5pm, Land and ocean separate, J

lTanre/Kinq I For indices 1-5 ym, Land and ocean separate I

ATMOSPHERE - Moisture
PRECIS~ RESC1-~

~T NSTRUMENT MWREMENT ~ (Relative (Spatial or TEMPQRPJ- SPXE RES~Sl~E mws

UNIT (std. error) accuracy) vertical) RE~UTf~ %M SCIENTIST

Total Precipitable Water HIRIS” cm *IO% k3% 30 m 2-16 Days &k Using 0.94 and 1.14 pm water vapor bands.

Total Precipitable Water AIRS” mm 5 Ye 3 “k 50 km Twice Daily Global Susskind/Smith FleminglChedin. lRlmlcrowave.

Total Precipitable Water MODIS’ cm *1 5% *5% 10 km Daily/Monthly Global Kaufman/Menzel Susskind and Barton also, Daytime.

Tropospheric Precipitable Water HIRIS” cm *1 o% *3% 30 m 2-16 Days &rz With MODIS data troposph. water can be derved

Cloud Water Content AIRS” mm TBD TBD 50 km Twice Daily Global StaelinlRosencrr Microwave.

Precipitation Estimate AIRS’ mmlday 2mmlday 1mmlday 50 km Twice Daily Global Sussktnd lR/microwave.

,Humidity Profile AIRS” gmikg 10”A 5% 50 km Twice Daily Globl SusskindlSmlth FleminqlChed[n lRlywave 2 km vert resolutn

ATMOSPHERE - Physics

PRECISICN’I R~

~T NSTRUMENT MEASUREMENT ~ (Relative (Spatial or TEMWAL 5P*E RES~SIRE mms

UNIT (std. error) accuracy) vertical) RESCLLf~ Scm SCIENTIST
i

Temperature Profile AIRS’ Degrees K I“K 0.4° K 50 km Twice Daily Global Susskind/Smith FleminglChedin. lRlpwave. 1 km vert. resolutn
Temwrature Profile MODIS’ % *2°C *l°C 10 km Twice Daily Reqionl/Global SusskindlMenzel AMSU necessary.

Outqoing Longwave Spectral Radiation AIRS’ Wfm A21~m TBD m 50 km Twice Daily Global SusskindlSmith FleminglChedin. IR.

Surfs@ Scafar Wind Spaed (to 30m/see) AIRS. mlsec TBD TBD 50 km Twice Daily Global Aumann Mtcrowave, AIRS lists under oceans,

Surface Wind Field SAR’ mlsec *1O% ilo% 1 km Daily (Regiona GlobaVOcean Johanesen/Plant Range O-30m/sec. Useful, SCAT needed.

Horizontal Vector Wnd Profiles LAWS ‘ mlsec *1 to 5m/sec 100 km (s) Twice Daily Global Emmitt Ikm vert. res: 0.5 km in high aerosol regions.

Alon@Track Wind Speed ALTIMETER” meterslsec 2 m/sec(rms) 7 km 1 second L.-L. FU

2 17-Jan-90

Comparisons based on nearest relationships among products, Similar products are grouped. OWP=Ancillary data: ozone, winds, sea surlace pressure. s“ horizontal resolution. ‘: At launch product



Eos Facility Instruments At Launch Data Product Comparison

ATMOSPHERE - Chemistry
PRKISION R~

~T NSTRUMENT M-REMENT ~ (Relative (Spatial or m~~ SPKE RES~SIUE mENrs

UNIT (std. error) accuracy) vertical) RESCUJ~ sc~ SCIENTIST

Total @lumn Ozone HIRIS. Oobson Units-DL il oak *5% 500 m 2-16 Days -k Using the chappius band.

Total Ozone Burden AIRS” Dobson [DU) 5% 3 ?fO 50 km Twice Daily Global StrowlRevercmb Susskind also. IR.

Total Column Ozone MODIS’ Dobson Unit(DU) 15.20 DU IO DU 10 km Twice Daylmo . Global Susskind/Menzel AMSU necessary. K\ng Input.

MFSP@ng of Total Mthane Burden AIRSk PPm TBD TBD 250 km Twice Daily Global Strew/Revercmh IR.

Mm “ng of Total Carbon Monoxide Burden AIRS” PPm TBD TBD 250 km Twice Daily Global Strew/Revercm~lR.

,MSPPInq of Total Nitrous Oxide Burden AIRS’ ppm TBD TBD Zonal avg. Twice Daily Global Strew/RevercmtilR.

Carbon Dioxide Mixina Ratio AIRS’ PPm 5 ppm 3 ppm 50 km Twice Daily Global Strew/RevercmdlR

, .-..., i--;6-Dayg ,, “

10m lWessman IUsina s~ectral un-mixing ~ canopy archi[ecturel

XI a-f. A-”r. -- . . . (e-t” “.=X -,,=...,Y . ..-

IRIS. lMeters *50% *20% 30 m 12-16 Day spacinq & var.
.

k5% *2% 30 m 12-16 Days I [Ustin

I

Iuslnq slope of Chlor, cone. to Chlor. bw function.

MODIS. km’2 *5% &l-5% 0.5,1,1 nk~Seasan/Yearlv lReoionl/Global lStrahler/Huete IJustice too. Need Lnd-Lvna+to@+214m cld corr

HIRIS’ kmA2 *4% *20~ 3(

30 m 2-16 Dais I lUstin/Wessman lUsin~ spectral un-mixinq.

*6O m X 50 m ItJuma.sum 60 m 5 Y*rs I Regional lSchabar/Evans I Elachi also. Ranqe:0.Xm’2.Requ ired.HIRIS neeried

NIA 60 m M<

*6O X 60 m +60m X60m 60 m Monthly Regional Way lCrltlcal,

?l *3O X 30 m 60 m 5 Years Regional Evans lRanqe: O-X mA2. Required. HIRIS needed.

*1 5“/0 30 m 2-16 Davs Ustin/Wessman lUsina un-mixino: for orass & semlarld shrub.

onthly lGlobel (Land) ]Ulaby [Required.

Fractional Vwetation Cover HIRIS” Dimensionless 1*20% I*1 O“A ~

Landform Patterns SAR”
. ------ –.,--—- .m~2 (A,ea)

Forest Surfam Cover Sbte SAR’ mA2(Extent, ty

Forest Boundaries/Deforestation SAR’ M.2 (Extent)

Surficial Material Boundaries SAR. m“2 (Extent) *3O x 30 n

Dead Biomass HIRIS’ kg/ha i40”/. . —..

Green Uomasa HIRIS’ kglha *40% *1 s~o 30 m ~-l 6 Days UstinlWessman Usin~ vegetatio~ cove;, APAR,& light path length

Biomass SAR. kg/km A2 TBD m 60 m Annually Global (Land) RansonlKasischk Ulaby also. Critical.

Seasonal Growth Patterns ITIR” Dimensionless 15-30 m

.Phenologic State

Local/Reqional

SAR. N- NIA NIA 60 m Weekly Global (Land) Way Critical. HIRIS needed.

LAND - soils
mm PR@lS~ RESCi~

~T INSTRUMENT MEASUREMENT ~ (Relative (Spatial or TEMpoR~ s?EE RES~SIUE WENTS

UNIT (std. error) accuracy) vertical) RE~Um~ %ti SCIENTIST
r

-Erosion SAR’ M82 (Area) *6O X 60 m *30X30 m 60 m Semiannually Regional Schaber/Evans Elachi also. Required. HIRISilTIR needed.

5oil Moisture SAR’ % (by Volume) 5%hi/10“1.GIo 10%125°AG60hi1100m 3 D hi~k Glo LocallGlobal Engman/U[aby-. Evans also. Range: 5-50”/.. Cr]tical. H{qhlGlobal

Soil/Bedrock Surface Mineralogy ITIR’ N- 15-90 m Local/Regional ERSDACIKahle C03, clays, silicales, Gypsum. See Stereo Pars.

Relative Abund of Fe, C03, S04, OH Minerals HIRIS’ Dimensionless *lo% *5% 30 m Rowan/Clark Fe+3 variations, calcite/dolomite ratio.

-sand Depth SAR. Meters (Depth) *o.5 m *0.5 m 50-75 m Twice Yearly Regional Schaber Ranqe: O-4 m, Required.
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Comparisons based on nearest relationships among pfoducts. Similar products are grouped. OWP=Ancillary data: ozone, winds, sea surface pressure. s: horizontal resolution. “: AI launch product.



Eos Facility instruments At Launch Dala Producf Comparison

LAND . Use/MapslPhyslcs

-UTE PREclsfc$i R=~

~T NSTRUMENT MEASUREMENT ~ (Relative (Spatial or TEMPQRAL sPKE RES~SIME m~TS

UNIT (std. error) accuracy) vertical) RE~UTf~ Scti sclmnsT

,bnd Use Pattern ITIR’ Ncna 15-30 m

Surface Albedo AIRS” Dimensionless TED TBD 50 km Daily -,. -

Spactral Reflectivity ITIR’ Dimensionless *4% *0.5-1 .3% 15-30 m Local . . . . = . ,“, ”,=,-! 1 u-”. .-.-,”a,-, --, . . . -. --r-

Suds@ Bidirectional Reflectance Dist. Func HIRIS” Dimensionless *5% *5% 30 m 16 Days lGerstl lCorrected for variable atmospheric path Ienqlh

Skin Surfaw Temmrature AIRS’ Degrees K 1°K 0.50K 50 km Twice Daily Global IRevercomb --- ]Susskind/Smith/Flemlng/Chedln also lR/ywave

I Local/Regional [
lnln~l ISusskind Vls.

l/ Reaional [GS lfcl~!a~ ~<.1. C0nlnnir21 SIINPU nf .Innan

Surfaa Tempara~re MODIS” =0 *1-3° C *l°C 1,1 Okm Daily/Weekly RegionllGlobal WanlSusskind Range -20 to 50”C. AMSU necessary.

Spectral Brightness Temperature IT IR’ “K &l-2° K *0.3°K 90 m Local/Regional GSJIKahlelSlatr GSJ: G@ologiml Survey of Japan.

Temperature and Extent of Volcanic Activity HIRIS” “C, m“2 *1O”C *5°C 30 m 2-16 Days RowatiGoetz Day & night detectn of volcanc acllv~ by MODIS

Thermal Anomalies (Volcanoes, Fires) MODIS’ =c *1O”C k5”c 1,1 Okm Daily lWeekly RegionllGlobal Kaufman Day & night data required.

Thermal Anomalies (Volcanoes, Fires) IT IR’ 90 m Local/Regional Tokyo University

Surface Kinetic Temperature IT IR” OK *1-6° K +0.3°K 90 m LocallRegional Tokyo UnvlKahle National Research Lab. 01 Metrology help A
Tharmal History HIRIS” 30 m Rowan crystallinity,

Day-Night Land Surface Temperature Diff.

therm. matur. of orq, ma!tr

AIRS’ Degrees K 0.5°K 0.25°K 50 km Twice Daily Global Revercomb --- Susskind/SmithlFleminglChedln also. lR/ywave

Day-Night Surface Temwrature Difference ITIR” Degrees K +1-2° K +0.30K 90 m LocallRegional Tokyo UnvfKahle National Research Lab. of Metrology Assistance.

Upward Longwave Ffux AIRS” Wlm’2 TED TED 50 km Twice Daily Global Gautier IR.

Spectral Emissivity (3-1 7pm/microwave) AIRS’ Dimensionless 0.05 0.025 50 km Twice Daily Global Revercom b---- Fleming also. lR/microwave.

Soectral Emisslvltv ITIR” Dimensionless *0.015 -O.03 +0.005 90 m Local/Regional JGllKahle 8 to 12 ym. Rel. em. JAPEX Geoscience Inst

lio.oo5-o.01 1+0.005 190 mne I lLocal/reqional GSJIKahle GSJ: Geological Suwey of Japan.

IllRegional BeckertKahllJGl JGI: JAPEX Geoscience lnstltute, e[c.

$ I*1 o% 130 m 12-16 Days ] Ustin/Wessman PAR absorbed by olher than green vegetation.

Relative Spectral Emissivity ITIR’ w

Emissivity Indices ITIR’ Dimensionless 1 190 m I I Loca’

Non-Vegetative Abaor~ PAR HIRIS” Wlm A21sr *3070
Vegetative *orbed PAR HIRIS” Wlm ’21sr +30”/0 *1 0“/0 30 m 2-16 Days

Up,vard Shortwave Ffux AIRS” Wlm A2 ~D TBD
0.5,1,10krr K::Y
50 km Y Glob” i

Level 2 Land Leaving Radiances MODIS” W/m’21srlpm *1 o% *5% Regi~. ._.---

Mwnward Longwave Flux AIRS’ Wlm A2 TBD TBD 50 km Twice Daily Global

d Shortwave Flux AIRS” W/m A2 TED TBD 50 km Daily Gfobal

lStereo Pairs ITIR” Dimensionless 15-30 m Locaf/Reqional

lUstin/Wessman
1-.

IPAR absor~d by green vegetaflon.
I

1,.G” II IIUI, L“”.

IIR
t

a Arralys(s Cenler. 1
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Comparisons based on nearest relationships among products. Similar producls are grouped. OWP=Ancillary data: ozone, winds, sea surface pressure. s: horizontal resolution. ‘: At launch product



Eos Facility Instruments At Launch Data Product Comparison

LAND - Snow
mm PRECISW R~

P-T NSTRUM~T MWREMENT ~ (Relative (Spatial or TEMPORAL SPKE RES~SIUE mENTs

UNIT (std. error) accuracy) vertical) RE~UTl~ =~ SCIENTIST

Sw Owred Wea HIRIS” kmA2 *5% *5”L 30 m 2-16 Days Dozier

Snow/Ice Cover AIRS” Dimensionless

snow cover

50 km Twice Daily Global

MODIS’

StaelinlRosencrr Microwave.

kmA2 *5% or less *5% or less 1, 10 km Daily/Weekly RegionllGlobal Salomonson Accuracy based on avr. Jan snowcover N Hems

Snow Area ITIR” kmA2 15-30 m 16 Days 60 km Swath

Snow Extent (Wet or Dw) SAR” mh2 (Areal Xtnt’ ,0.5km hi/2km Less thn 5% 30 m TBD Local Ulaby/Elachi Range: O-X m. Required. HIRIS needed.

Snow Surface Spectral Reflectance HIRIS” Dimensionless *5% *5 .~ 30 m 2-16 Days Dozier

Snow Surface Grain Size HIRIS” wm *200”/o *200”/0 30 m 2-16 Davs Dozier Using shortwave IR bands.

Snow Particulate Content HIRIS” gin/m A3 *500”/. *500”/a 30 m 2-16 Days Dozier Using visible bands.

,Snow Water Equivalent SAR” cm (Height) *20% *20”A 30 m m Local Ulaby/Elachi Range: O-3 km. Crl[lcal

LAND - Water/Ice
PRECIS~ RESOL~

~T INSTRUMENT MEASUREMENT ~ (Relative (Spatial or TEMPoRPl- SPXE RESWSIUE CWINTS

UNIT (std. error) accuracy) vertical) RE~UW =~ SCIENTIST

Surface Water Area ITIR” kmA2 15-30 m 16 Days

Land - Water Boundaries/Floods SAR’

60 km Swath

mA2 (Area) *30 X 30 m *1O% (?) 30 m Var:3d-Season Local Engmer Range: OX kmA2 Crltcal. HIRIS needed

IW Sheet, Lake and River Ice Extent SAR’ Latitude fLonq. *6O m *6O m 60 m Week(Winter sReqional Carsev Ranqe: 40-80 °NlS. Required.

Leaf Tissue Water @ntent HIRIS’ gm/cmA3 *50% *20Y0 30 m 2-16 Days Wessman/Goetz Using veg. cvr, water band dplh,& Ilgh[ pth Ihgl k

Canopy Water Content SAR’ % (Bv Volume) TBD TBD 60 m Biweekly Global (Land) WavlUlabv Range: 0-90”/0. Crilical.

Canopy Water Potentiaf SAR” Bars TBD 60 m BiwklDiurnal Global (Land) WaylUlaby

Evapotranspiration

Range: O- -40 bars. Crltlcal.

ITIR” mmlday kl mmlday 0.5 mmlday 90 m Local/Regional Stimugqe Requires ancillary da!a.

~Drainaqe Patterns SAR” Meter (Lin. Xtn t’ *2O m *2O m 30 m w Reqional Enqman Range: 0-10 km. Required. MODIS needed

OCEAN - ICO

PRKISCN RESCi-~

~T NSTRUMENT MWREMENT ~ (Relative (Spatial or TEMPORAL SPKE RESPONSIVE HENTS

UNIT (std. error) accuracy) vertical) RESCiUW SU sclENmsT

Sea Ica TYW SAR” Fret. (5-l Otype: 5%hi;10”/~Glot 5hi;10%Glo 5 km 5 Days Global Carsev Range: 0-100°/0 each. Required. AMSR needed.

Sea Ice Concentration SAR” Fraction 5 hi; lO”/~Glob 5%hi; l OGl~ 5 km 5 Days Global Carsey Range: O-100”/O. Required. AMSR needed.

Ram I.-A Cnver iOwn Water) AIRS” lDimensionless 10.1 10.05 150 km Twice Dailv Global SlaelinlRosencrr Microwave.

I
------------,-r_...—., . ..
Sea Ice (Maximum Total Extent) MODIS’ kmA2 *5”/. or less *5% or less 1, 10 km Daily lWee.kly Regionl/Global Salomonson Accuracy based on March Ice N. Hemisphere
-fin Ln hn ITIR’ km.2 15-30 m

SAR’ Latitude/Long. *1 km *1 km 5 km 5 Days Global Carsey Range: 50-80 ”N/S. Req\Jlred. AMSR needed

IT IR’ krr’2 15-30 m
GLRS’ TBD TBD [----- ---

“w- ,- , ,-, ”1,. . .“! .!-” ,,, ,,,

Ice Sheet Topoqraphv Maps ALTIMETER’ cm(h), km(d) *5O cm; 5 m# 15 km 1 year Zwally”

IW Sheet Surface Roughness Profiles

#50 cm (flat regions); 5 m (steep

GLRS” mm 100 mm 3 months Bufton

Sea Ice Surfaw Rouahness Profiles GLRS” mm 100 mm Thomas

Ice Shwt Displacement end Velocity GLRS” mm/day 100 mm/day months

Sea Ice Motion

Zwally

SAR’ kmtday (velocl~ +0.5 kmlday kO.5kmlday 5 km 5 Days Global Carsey

Ice Sheets and Shelf Dynamics

Range: 0-40 km/day. Crltlcal,

SAR’ mlyear (velociN +0.2 kmlvear *0.2 kmlyr 30 m 2 maps/Wintr Regional Carsey Ranqe: 60-90” N/S. Required.

I@ Sheet Strain Rates GLRS” kstrainlyear 1 kstrain/yr

5
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Comparisons based on nearest relationships among products. Similar products are grouped. OWP=Ancillary data: ozone, winds, sea surface pressure. s: horizontal resolution. ‘: At launch product






















