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smproving the sn@w algorithm using thermal mask an
various cloud-mask tests

Direct-readout snow maps

*Validation status of products
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IS Show Data Products
iailable through NSIDC)
L

*Global, daily and 8-day@composite 500-m resolution snow
maps

*Global 8-day composite Climate-Modeling Grid (CMG)
products at 5-km resolution in production

*Global daily CMG will be available Soen .

Snow albei_io (spring 2002)

oL evel 2 and Level 3 sea ice products available (includes IST)
i




Eight-Day Composite Global Climate Modeling Grid Snow
Map (5.6-km resolution, 1/20°)

With Fractional Snow Cover 40-100% November
16 - 23, 2000

Can be downloaded from: http://snowmelt.gsfc.nasa.gov/MODIS_Snow/modis.html



Algorithm Enhancements

eThermal mas_l_k - done

oCloud tests — In progress




14 November 2000 16:00 MODIS L2 Snow Product
Detail of Southern Florida and the Bahamas

Before Thermal Mask After Thermal Mask

Errors of commission are now very low, e.g., <0.05% in non-
snow-covered areas such as Australia in the summer




Eastern Himalayas, October 23, 2001

MOD10_L2 MODO02HKM (bands 1,4,6)



Lesotho (southern Africa) September 1,2001

Snow Map




Snow in Lesotho

Sept 01, 2001
08:25 UTC

Image courtesy of
http://rapidfire.sci.gsfc.nasa.g




Zoom showing natural-color image on left and MODIS
snow map on right

== #2 R:(2708x<4060x2) :Earth View 250M Aggregat) = ([ ] = #1 (2708x4060).Snow_covered land:MOD10 L = [ ]

File 0Owerlay Enhance Tools Window File (Owerlay Erhance Tools Window




Snow In the central U.S. and southern Canada — November 27-28, 2001

Left - MOD35_L2 cloud spectral tests of bitl9 (pink) [BT11 - BT3.7] and bit21 (purple) [R0.87/R0.66], cloud in
both (yellow). Black is snow or non-snow-covered land. Right — MODIS false-color image.
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Snow algorithm with cloud mask
composed of MOD35 L2 bits 19 (pink)
and 21 (light purple).

Pixels changed from snow in cloudless
run to cloud in this run are shown in
dark purple. 25% of snow pixels were
changed (correctly) to cloud.

Compared to MOD10 L2 this snow map
has:

45% more snow cover
35% less cloud obscuration

Veary small error i felse srow or)
clodds rernzlrs.




Zoom showing natural-color image on left and MODIS
snow map on right

== #2 R:(2708x<4060x2) :Earth View 250M Aggregat) = ([ ] = #1 (2708x4060).Snow_covered land:MOD10 L = [ ]

File 0Owerlay Enhance Tools Window File (Owerlay Erhance Tools Window

Cloud spectral test (bit 21) is causing snow to be mapped as cloud (right).
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MODIS 250-m resolution image (below) and 500-m
resolution snow map (right) derived from MODIS
direct-readout data showing result of major
snowstorm in southern Canada and North Dakota
that occurred on October 24, 2001

University of Wisconsin - Madison Space Science
and Engineering Center

October 26, 2001

Snow map




Sub images from the SSEC direct broadcast station



Ad-Hoc Advisory Committee on the MODIS
. - Snow and Ice Products

* October 31, 2001

Don Cline/NOHRSC

«Jeff Key/NOAA — University of Wisconsin
Bruce Ramsay/NOAA

-Dave Robinson/Rutgers University, CHAIR
*GreggScharfen/NSIDC g £

-Marchtieintz/Columbia University
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Ad-Hoc Advisory Committee on the MODIS
Snow and Ice Products

October 31, 2001

) g
Complete evaluation of snow products so that they can be considered
to be validated =3
sValidate sea ice products

*Work with cloud mask tests to identify optimum tests for use with the
snow and sea ice maps

*Provide daily CMG snow maps at ~5-kmjresoluti@n

u 1
*Provide a fractional snow-cover algorithm.for the 500-m resolution

snow products
*Release snow albedo product for beta testing

sIntegrate passive-MWi@nd MODIS algorithms in the Aqua era to
iImprove snow mapping in cloudy areas




North icas- 2000-01 winter time series

MODISIS aps compare well, but show more snow cover
than do tilge: NOAA operational snow maps (maximum sSnow,
cover)

Comparisons with Landsat ETM+ data indicate that we are
mapping snow cover thal other maps often miss because of the
more frequent coverage of the MODIS sensor

IST results are reasonable (Li and Key)ibut seriaus cloud mask

ISSues over sea ice remain (Key) i

|
Validatiorfefforts will concentrate on CMG product in N.A. and
Europe (Scandinaviawith J.-G. Winther and R. Solberqg)

Sea ice maps will be compared with NOAA maps and Landsat
iImages




Snow-covered area in millions km? for each 8-day composite
snow-cover map, exclusive of cloud cover from MODIS and
NOHRSC maps. Numbers in red refer to the 8-day periods**

MODIS 0.24
NOHRSC 0.04

Difference
(vopis-NoHRsc) 0.20 0.39 0.37 0.34 0.18 0.22 (0.01) 0.21

*Period 1: October 23-30, 2000; period 2: October 31-November 7, 2000; period 3: November 8-15, 2000;
period 4:November 16-23, 2000; period 5: November 24-December 1, 2000; period 6: December 2-9, 2000;
period 7: December 10-17, 2000; and period 8: December 18-25, 2000.

+Exact numbers would change slightly if watershed boundaries were removed from the NOHRSC maps.




When will the snow and ice
ucts be validated?

{2 — two papers on this topic will be
completed before summer: ESC and PIERS; ESC paper

willl'show errors in different vegetation types in N.A. and
Scandinavia




Educatlon and Outreach

i llq.q_
- i

& - *fénow video entltled wbservatlons of Global
i tnow Cover from th? E3

Ground and Spaee”

-New educattona;Web S|te based on the sndw A =

L8

VbdeO - : ; F : ....' : T ’ “ ALd !“. et 1n
- 1Py T , S
-Ten Web based act|V|t|es that f'ocus (fn EDS-data -

-Numerou,g,QEEi tatlons [£9) stu;jébk and

teachersdim
POSsters

d-l—--ﬂ." —

. -"'-"l-"“-h. o~




