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The Water and Ener

Water in the climate system functions on
all time scales: From hours to centuries

& The Energy and Water Cycles are tightly
intertwined — Solar radiation drives and
feedbacks with the water cycle, and
energy is transferred through water
movement and phase change.

CREW

Fenboy iy Revsmch on
ERvEaimen, and Wany

Cycle

Importance of global
water and energy cycling

1.Water exists in all three phases in the climate
system and the phase transitions are a
significant factor in the regulation of the global
and regional energy balances

2.Water vapor in the atmosphere is the
principal greenhouse gas and clouds at
various levels and composition in the
atmosphere represent both positive and
negative feedback in climate system response

3.Water is the ultimate solvent and global
biogeochemical and element cycles are
mediated by the dynamics of the water cycle

4 \Water is the element of the Earth system that
most directly impacts and constraint human
society and its well-being.
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Earth System Science
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Why study the water and energy cycle?...

Variations in greenhouse gases, aerosols, and .
solar activity force changes in climate... W e
ke ...but, consequences of climate change are ' 2
realized through the water cycle.

Ve Thus, we must characterize, understand, and
' predict variations in the global water cycle.

Water and Energy is linked to all
12 Science Application Themes.

Agricultural Invasive Species Ecolog|cal Frecastmg Air Quality
Competitiveness
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NASA WEC Observation Capabilities

The availability of new observations _ Input - Output = Storage Change %;
strongly motivates advances Understanding . J %
in understanding, b Transport + Evaporation - Precipitation - Runoff

' prediction, and v Wase - P = ALand Storage + AWater Vapor
— application. 4 %? 2 - E e i
A4
" ® =

Monitoring Validation

Consequences

¥
Assimilations & Inifialization y
L.\\\- - //

ICESat % A EOB Aura
-le dengtion & - Aimoobecis il "y ﬁ‘fﬂ'!s
= Cleud hesghl 3 . e} - Toal codumn catne .
o & We must define and develo
~— & £ E(0S-Terra .
oRACE @ s | M souRCE an integrated user-focuse
iy M citio /] e water observation system
‘o Vi oo ™ e that can not only detect
/ o L T ey climate trends but also local
TRMM and GPM | ] ] - Gimate thange g
suipmzain /o cLouosar variation of extremes
UARS
~ Carbon managamant agn
ooR0s s Ay We must preserve critical
e | oo in-situ benchmark
S i observations that enable us
Most observation to detect trends & extremes.

Many relevanN

observations
systems exist

systems are single-
variable focused, and
unconnected
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ariable | [Sphere —

Ocean

Land

Atmosphere

sea level/surface topography (I/S)
surface salinity (I/S)

topography/elevation (I/S)
land cover characteristics (I/S)

Wind profile (I/S )
pressure profile (I)

subsurface salinity structure (I) |permafrost (|) water vapor profile (I/S)
Internal or State | UPPer ocean currents (I/S) water runoff (I/S) precipitation (I/S)
Variable mid- and deep-ocean currents (I) |snowlice cover (I/S) clouds (IIS)

sea ice (I/S) glacier ice (I/S) liquid water content (I/S)
wave characteristics (I/S) subsurface moisture (I/S) air temperature profile (I/S)
sea surface temperature (I/S)  |surface temperature (I/S) subsurface
subsurface thermal structure (I) |temperature (I/S)
ocean surface wind & stress (I/S) (albedo (I/S) surface topography (I/S)
surface air humidity (I/S) land use (I/S) land surface vegetation (I/S)
precipitation (I/S) surface winds (I) snowlice cover (I/S)

Lo fresh water flux (I/S) surface humidity (I/S) surface soil moisture (I/S)

ormn\g;ac:iraﬁ:dback sublimation & evaporation (I/S) |precipitation (I/S) evapotranspiration (I/S)
geothermal heat flux (1) sublimation & evapotranspiration (I/S) [sea surface temperature (I/S)
incoming SW radiation (I/S) incoming SW radiation (I/S) surface soil temperature (I/S)
incoming LW radiation (I/S) incoming LW radiation (I/S) surface radiation budget (I/S)
surface air temperature (I/S) sensible heat flux (I/S) solar irradiance (S)

EUE=Water Cycle Variable; RED=Energy Cycle Variable; BLACK=Boundary condition

. CREW
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A Plan for a New Science Initiative
on the Global Water Cycle

The U.5. "
Climate Change Science Pro

Vision for the Program

NASA ENERGY AND WATER CYCLE STUDY
and Highlights

Eg E : /g :
= ) ; é_; .
of the Scientific Strategic Plan

What are the causes of e VA
Y water cycle variations? B L
\ —— ‘-!a' i I'ik_l' "I"!

Are variations in the global 724 4/ 77
and regional water cycle predictable? |

How are water and
Executive Summary nutrient cycles linked?

The USGCRP Water Cycle Study Group

NEWS Integrated Water and Energy Cycle Research Challenge: W
Document and enable improved, observationally-based, predictions of water and energy
cycle consequences of Earth system variability and change. J

The NEWS challenge is global in scale and requires the integration of NASA system components to make
decisive progress toward the NEWS challenge in an end-to-end program

Observation = Understanding  [odels

Frocess
Assessmert Resolfion
[ata .
i S ynthesis Coverage
Proficency : :
A nalysis Coupling
V alidation

e
ot
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WaterNet: concept

Improve and optimize the sustained ability of water cycle researchers, stakeholders, organizations and
networks to interact, identify, harness, and extend NASA research results to augment decision support tools.
1. Evolve a network of partners: identify and analyze partner organizations to define collaboration pathways.
2. Routinely identify, prioritize, mine and communicate relevant research products and results.
3. Optimize water cycle partner access to research results and products to create a self-sustaining network.
i 4. Analyze and document the network effectiveness through metrics, resource estimates and documentation.

5. Education and outreach is important to help society understand and use the research in every-day application.

<__Earth-Sun Applied Science P
NASA Water Cycle Research aoun ter rogram

Water Cycle User Community

. N\, ;| Science The NASA Water Cycle Solutions Network o
ﬂ’f‘{ Community e N %USGS i'@! USDA
i ,_: Guldants = science for a changing world Re ;
.__-' e q
|

Pathway Discovery (MIT)
Requirements and Feedback

Air Quality:
Planning & — 2
Formulation \‘

Data and Model Products

Management:
_ ~ CREWS
2rving the Nation

Verification and Validation

Network Optimization (OSSEs)

- -i N
Policy Decision Makers
Paul R. Houser, 6 February 2008, Page 8

e



CREW/NEWS Data Resources

CREW Data Services:

OpenDAP/GDS Server: http://crew.iges.org:9090

FTP Server: ftp://crew.iges.org
lﬁ Real-Time WaterCycle Data Viewer:http://crew.iges.org/climatedata
l Future services: interactive WECHO viewer, WMS, etc.

Data being served: ~18th - ~50tb soon = 200tb future

_ 1AFWA 3hr_0.5, AGRMET, CLIMATE.DATA, CMAP, CMORPH, CPC4kmIR, CloudSat, EDAS3, ETA3, ETAG,
- GDAS, GEOS5, GLDAS, GPCP.v2, GPI, GSSTF2, HDISC, HOAPS2, HYDROS, ISCCP_D2, LIS.GSFC, LI1S4.0.2,
MODIS_1km, MODIS_NPP, MODIS_SNOW, NAM, NCEPprecip, NCEPstagellgag, NCEPstagelV, NDAS, NEWS,
NLDAS, NLDAS.tempest, NRL, NVAP, PERSIANN, PINKER.PAR, PINKER.STP, PINKER.SW,
PINKER.reprocess, PugetSound, RUC, Saprecip, SCRIPTS, SFCMAP, SGP_ARM, TRMM, Usprecip,,
ldas_precip_valid, mid_atlantic

= tH

COLA Data Services: weather/climate focus

> CRE
enbay flar
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Project Motivation and Goal

Project Goal: develop a new Water and Energy Cycle (WEC) EOS Clearing House (ECHO) client
(WECHO) that will use ECHO middleware technology to provide access to and discovery of
data resources related to the NASA Global Water and Energy Cycle Focus Area (WECFA).

thlves
““eprovide a web portal customized to the needs of NASA’s
WECFA user community.

* maximize NASA investments by facilitating the
ntegration of WECFA research results;

~* optimize the use of research satellites and revolutions
¥ in modeling capability;

» provide physical linkages to NASA data (WEC balances)
» allow users to integrate disparate WEC information; .
* promote an improved understanding of WEC processes; ‘\\J
» allow evaluation of WEC predictions;

o facilitate portal usability by researchers, stakeholders,
educators and the general public.

. CREW
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WECHO Flow Chart

ECHO
: and | NAsA
client data
% >
visualization (3:
tools
client wn

aoepau| J1asn

L Other
local data water & .
holdings energy partners
data
client f \/

| Work Plan Steps Figure 5: WECHO design and communication flowchart.

« Establish the WECHO portal design and functionality.
i Implement the portal design, including the required software engineering and visualization

)

extensions.

Enable some education and outreach components in WECHO, making it useful to a broader
audience.

Document and disseminate the WECHO for easy user access and future adaptation.

. CREW
A
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i3

Realtime Mosaic Level 1 Soil Moisture [kg/m2]
on 4, 2006 at DDZ

Data Somca Redltime Mozaic Vanzhle S0 Mst Lvl 1 [ko/m2] |

Date 03/18/08 How 00 Number Of Hours To View 0101

Automatic Contours (@)  Manual Contowrs [ Min |Max Int

Plot Style —haded Contour Flot
Draw Counties | | Draw Rivers | | Draw Highwavs [l
Rainkow Shades @ BlueFed Shades || Brown/Green Shades [ Grey Shadas [

Plot Size (zify Medium | Create Postzeript File MO [ Make Image(s] ]

Figure 6: Example of the NLDAS Real-Time Image Generator.

Eaniirs o eey Paul R. Houser, 6 February 2008, Page 12



< Education and outreach

- Links to GMU students

- Worked examples and scenarios

Portal sustainability
- maintenance plan
- extension plan
Note that degree of shading indicates effort level, with darker shading indicating more intensive effort.
e

. CRE

WECHO Work Plan

July 1, 2007 |

Now l

WECHO: Water & Energy Cycle EOS Clearing House

1 year: January - December 2007

Task

Jan Feb Mar Apr  [May Jun Jul Aug  [Sep Oct Nov Dec

Portal design formulation

-design backend software interface

-design user interface and functionality

Portal implementation

- backend software implementation

- user interface implementation

Portal extensions

- develop water and energy cycle data alias and lookup functions

- develop a local ECHO metadata cache & WEC data holdings

- develop a visualization capability

Portal documentation & dissemination

- develop on-line user guide

- develop links to/from other web water & energy cycle resources

- Web registration & negotiation links

- interact with users to optimize WECHO functionality

egiay iy Revemmch

b o0
Envimsmene aps Sy
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Approach

 Analyze the ECHO services
Standalone Client

Water ontology supported by ECHO
 Integrate with semantic search

=  Integrate with web services

I e Support Water Portal

-
. CREW
| — ettt
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-

Services Analxzed and DesktoE Client Design

« All services will be available on the WECHO client as follows:

Create New Query

Manage Saved Queries

Manage In-Progress Gueries

Query Options

[l

WECH FClhient= Log'in/as Guest
User Culery Result Set Taxonomy Order Subscription EBEvent Ilmvocation Help

v
Create New Use

r

Create Authenticatqr

Log in with a New Liser

Change User SEHi:I;
Manage Authenticajor

A 4

Get Result Set from Guery
Save Current Result Set

Manage Saved Result Sets

i
ig

®
g
ns

On-going development

Paul R. Houser, 6 February 2008, Page 15



Standalone Client

i. i

¥

: WECHO Logging

Username: | |

Passwori: || |

Use current username as default?

Create Account Guest Login oK Cancel

(an example with Query)

. CREW
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Main Interface

il

(B2 WECHO Client: ['og in"as Gliest
User Query Result Set Taxonomy Order Subscription Ewvent Imvocation Help

~Select Result Sets

D All Available Result Sets

Results
Display
Panel

! 1
L_
. ...Ir-

. CREW

Eaniirs o eey Paul R. Houser, 6 February 2008, Page 17



Querx Menu ltem

S
Create New Query — To create a new query. Under development.
Manage Saved Queries ] X

Manage In-Progress ﬂue

[ e [t |t | et
\ For managing saved and in-progress queries.
On-going development.

Query Options N

= For setting query options. Under development.

a Query Option [Y‘

|||||

22|

froam & query (must between 1 and 2000) | nnr'—

cancal

‘“%““‘.;’%ﬂ Paul R. Houser, 6 February 2008, Page 18



Query Example

Steps Choose Data Center Id

1. Begin with Complete, Semantic ar Simple Query
2. Choose Data Center ld

3. Choose Data Setld

4. Chooge Various Names

5. Set Spatial Constraints

B. Set Temporal Constraints

Input the data center Id you are interested. You can select
from the drop list or input by yourself. Select "all" to
indicate you want all the data centers searched.

&

Steps Choose Data Set Id

1. Beginwith Complete, Semantic or Simple Query
2. Choose Data Center Id

3. Choose Data Set Id

4. Choose Yarious Names

4. et Spatial Constraints |'|
B Set Temporal Constrairits

7. Additional Options

8 Choose Search Type

dataSetld specifies the universal name of a collection. You can select a
dataSetld from the drop list, or input a keyword to let ECHO searching all
matched dataSetIDs for you.

7. Additional Options 9.
8. Choose Search Type
Ltk
| ey || el || iy || cancel | | <prev |[ mext> || s || cancer |
1. Specify Data C 2. Specify Dataset ID
. OPecCIty ata Center . y
Steps Choose Various Names Steps Set Spatial Constraints
1. Beginwith Complete, Semantic ar Simple Query Use sensorName to search for collections or granules based on the name of 1. Begin with Complete, Semantic or Simple Query T i i ST S e e i e T i
2. Chimse Dril Gl the sensor. You can select a sensorName from the drop list, or input a 2. Choose Data Center Id '
3. Choose Data Setld keyword to let ECHO searching all matched sensorNames for vou. 3. Choose Data Set Id -23,-40,23,41] |
4. Choose Various Names
4. Choose Yarious Mames
4. Set Spatial Constraints LANDSAT-7 : 4 _
. el Temporal Constraints R ! Constraints
__ P _ CampaignShortName is the name(s) of the campaign or project that gathered 6. Set Temporal Constraints
7. #additional Options data associated with the collections or granule. You can select a A d
8.Choose Search Type CampaignShortName from the drop list, or input a keyword to let ECHO 7. Additional Options
HE. searching all matched CampaignShortNames for you. 8. Choose Search Type
]

e 7]

Use sourceName to search for collections or granules based on the name of

the source. You can select a sourceName from the drop list, or input a

keyword to let ECHO searching all matched sourceNames for you.

TN

‘ <Prev || Next > || Finish H Cancel | | < Prev || Next > || Finish || Cancel |

3. Specify Data Source
CREW

{eniag iy Besech sn
Envimsmene aps Sy

4. Specify Spatial Constraints

Paul R. Houser, 6 February 2008, Page 19



uery Example

5| 5|
Steps Set Temporal Constraints Steps Additional Options
el Gl = g Describe the temporal constraints you need in the following: el sl = g ) Do you want to search only collectionsigranules online?
2. Choose Data Center Id B i & 2. Choose Data Center Id L v d :
1 3. Choose Data Set1d 2004-2-14 10 2005-2-14 | 3. Choose Data Setld [] onlineonly ]
— 4. Choose Yarious Mames 4. Choose Yarious Mames ify a search for collections/granules based on their insertion date into H |
5. Set Spatial Constraints 5. Set Spatial Constraints | |
6. Set Temporal Constraints . Set Temporal Constraints _ 3
7. Additianal Oplions 7. Additional Options :earch for collections/granules hased on the date of their last update wi
8. Choose Search Type 8. Choose Search Type | |
9. 9 . specify a search for collections/granules that are available for ordering
[_] Orderable items
o search for collectionsigranules based on the version identifier of the
:5 to search for collectionsigranules based on one or many groups of ti
[ I
| < Prev || Next > || Finish || Cancel |
6. Specify Additional Opti
. OPeCIty itiona pthﬂS
£ '
Steps Choose Search Type Steps Miscellaneous for Collections
1. Begin with Complete, Semantic or Simple Query 7 1. Begin with Complete, Semantic ar Simple Query
® Collections ECHO Que j L i I I iated wi
2 Choose Data Certer Id Lo ! v o 3 choose Data Canter |  parameter to specify the geophy terms with a collecty
2 ch Diata St Id Collections search, or discovery search. A collection is a group of | |
- CUEES 12 .a F granules that all come from the same source. Collections have 3. Choose Data Set Id
4. Choase Various Names information that is common across all the granules they contain and a 4. Choose Various MNames processinglevel to specify the level at which the data has been proces;
5. Set Spatial Constraints template far describing additional attributes not already part of the 5. Set Spatial Constraints | |
metadata model. i
5.8 .T.emporal .Constralnts B TEmnoral CougiE -enter to search for collections based on the center where a collection
T. Additional Options 7. Additional Options | |
== 8. Choose Search Type 8. Choose Bearch Type

(_) Granules ECHO Query

Granules search, arinventory search. A granule is the smallest
agaregation of data that can be independently managed (described,
inventaried, and retrieved). Granules have their own metadata madel
supportvalues associated with the additional attributes defined by the
owning collection.

4. Choose Yarious Mames for Collections
10. Choose Keywards far Collections
11. Miscellaneous for Collections

9. Choose Various Mames for Collections
10. Chogse Keywards for Collections
11. Miscellaneous for Collections

| < Prev || Next > || Finish || Cancel | | < Prev || Next > H Finish || Cancel |

7. Specify Collection or Granules 8. Specify Collections Constraints
CREW

Earnmin g s Paul R. Houser, 6 February 2008, Page 20



uery Example

nt: Log in as Gliest
User Query Result Set Taxonomy Order Subscription Ewvent

Select Result Sets | Unnamed Result Set 1 x|

Invocation Help

D All Available Result Sets

page.

Click on this field will
bring up relevant web

te Result Set | | Cancel Current Query |

onlineAccessURL Start Date |

End Date

| Cormplete Metadata

Sawve Result Set

| Select |

ttp:ffdaac.ornl.gowl.

2007-08-29 14:08:2... [2007-12-17 21:

Brawse Full Metadata

ftpefidaac.ornl.gowll.

2007-08-29 14:08:0... [2007-12-17 21:

Browse Full Metadata

ttpidagc.orml.oow..

2007-08-29 14:09:1... [2007-12-17 21:

Browse Full Metadata

Litpligeiac.ornlgow..

2007-08-29 14:08:4... [2007-12-17 21:

Browse Full Metadata

2007-08-29 14:08:3.. [2007-12-17 21:

Browse Full Metadata

Mdaac.oml.govﬂ._
ttpifdaac.ornl gowl..

2007-08-29 14:08:4... [2007-12-17 21:

Browse Full Metadata

hitp:fidaac.ormlgowl...

2007-08-2914:09:0... [2007-12-17 21;

Browse Full Metadata

hitp:ifdaac.arnl. ool

2007-08-2914:08:3.. [2007-12-17 21:

Browse Full Metadata

httpeifdaac.arnl.gow...

2007-08-29 14:08:5.. |2007-12-17 21:

Browse Full Metadata

BOWYEM RATIO SU.. [ORML DAAC
GLOBAL LEAF ARE... [ORML DAAC
VISIELE ARD MEAR. [QRML DASC
Biop al' Paramete ata'Se de Do - 0 a efo
Fle Edit Wew History Bookmatks Tools Help
- - @ ﬁ_l‘ |§§!u‘ http:Hdaac‘nm\.gnw’fSNFjguidesjfnrestfh\nphys| '| l>l "l |\\|

Forest Biophysical Parameters (SNF)

Summary:

The purpose of the SNF study was to improve our understanding of the relationship between remotely sensed
observations and mpertant biophysical parameters m the boreal forest. A key element of the expermment was the
development of methodelogies to measure forest stand characteristics to determine values of importance to both
remote sensing and ecology. Parameters studied were biomass, leaf area mdex, above ground net primary
productivity, bark area index, and ground coverage by vegetation. Thirty-two quaking aspen and thirty-one
black spruce sites were studied.

Sites were chozen in uniform stands of aspen or spruce. Aspen stands were chosen to represent the full range of
age and stem density of essentially pure aspen, of nearly complete canopy closure, and greater than two meters
in height Spruce stands ranged from very sparse stands on bog sites, to dense, closed stands on more
productive peatlands. Diameter breast height {dbh), height of the tree and height of the first live branch were
measured. For each plot, a two-meter diameter subplot was defined at the center of each plot. Within this

<l m | B

Done

http:fdaac.arnl gowl..

2130 || 31.40 || 4150 || s |

(

Suggestedlsaget:
FrocessingGenter ORMNL DAAT
FProcessinglevelld: 3

ArchiveCenter: ORML DAAC

CollectionState: OMLINE

.0
DERSTORY FLUX, METEQROLOGICAL, AMD SCOIL TEMPERATURE DATA
ioxide, and mamenturm flux data caollected under the canopy along with meteoralogical and =ails data atthe
mid-Movermber of 1893 and throughout all of 1954,

laintenancellpdateFrequency: As Needed
RestrictionComment: NOT_ACCESS_RESTRICTED

2007-08-29 14:09:3.. [2007-12-17 21:

Braws

bring

DERSTORY FLLE, METEOROLOGICAL, AND SOIL TEMFERATURE DATA

DERSTORY FLLK, METEQOROLOGICAL, AND SOIL TEMPFERATURE DATA

FrocessingLevelDescription: Data or retrieved environmental variables that have heen spatially and/or temporally resampled {.e., derived from Level 1
or Level 2 data products). Such resampling may include averaging and compositing

CitationforExdernalPublication: Black, T. A 2000, BOREAS TF-01 S5A-0A Understory Flux, Metearological, and Saoil Temperature Data. Data set.
fvailable on-line [hitpfwwew daac.ornl.gow] from Oak Ridge Mational Laboratory Distributed Active Archive Center, Oak Ridge, Tennessee, LULS.A

Click on this field will
up Full Metadata in
the bottom display area.

[4]

Tenbay iy Ressmch
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9. The Query Results
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Web WECHO Client (Prelimina

ST WECHO Client = Mozilla Firefox
File:

Done

Edit Wiew History Bookmarks  Tools

Query Results

Help

WECHO Client

Tou query has fimshed. [ Update Result Set J I Cancel Current Clueny

| DatasetID ‘Provider ‘On]jneAccess StartDate  |StopDate  |[elect

BOREAS TF-01 O

SSA-OM

UNDERSTCRY ORNL_DAAC | i fdaac. ornl ov/BOREAS/guides/ TEO1 UnderCanopy Fhughml [0 o029 |2007-12-17
1347.00.0 [21:11:19.0

FLUX,

METECROLOGICAL

BOREAS TE-11 S4F |[OBNL_DAAC . 2007-08-29 2007-12-17| O

FLOTW DATA http: i daac. ornl govBOREAS/oudesTEL]l Sapflow. himl 1247110 9111350

ELC VEGETATIVE ]

COVER OF THE . 2007-08-29 2007-12-17

FORMER SOVIET ORML_DAAC http:fdaac. ornl govABLC/mides BELC weg cover 1990 html 1347200 2111440

TTMION, 1990

SAFART 2000 LEAF O

MEASTUREMENTS

OF DOMINANT OFMNL_DAAC _ 2007-08-29 2007-12-17

TREES, KALAHARI hitp:/fdaac. ornl gow/S2E fomdesikt leal meas html 1347520 |21:12:22.0

SITES, WET

SEASON 2000

BOREAS LANDSAT 2007-08-29 |2007-12-17| [

M55 IMAGERY: ORNL DAAC | httpffdaac. ornl govBOREAS/quides/LANDSAT MSS html 1347:32.0 [21:12:06.0

DIGITAL COTITS
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E3 Microsoft Excel - water.xls

@ File Edit Wiew Insert Format Tools Data  wWindow Help Type a question for help - o & X
DEHRISGRAIVE S LRA-F/ -0 (& -4 @ -@ fiu -8B 7|2 H-A- [
i I e R S E R Reply with Changes.., End Review, .. l
29 - S
A B | C | D | E ™

1 key word datasetlD M
2 lwater precipitation rain rateftype AMSR-E L2E Global Swath Rain Rate/Type |

& rain rateftype AMSR-E L2B Global Swath Rain Rate/Type |

4 rain ratestype TRMM Precipitation Radar(FPR) Level 2 Raini

& rain gauge BOREAS 1994 HYD-09 BELFORT RAIN GA

] rain gauge BOREAS FOLLOW-OMN HMET-01 MERGEL

7 rainfall AMSE-EfAqua Maonthly L3 55 deg Rainfall &

g8 rainfall 30 MINUTE RAINFALL DATA(FIFE)

9 rainfall TRMM Combined Precipitation Radar(FR) ar
10 rainfall TRMM Combined Precipitation Radar(FR) ar
11 rainfall TRMM Precipitation Radar(FPR) Gridded Rair
12 rainfall SAFARI 2000 DAILY RAINFALL TOTALS FO
13 rainfall SAFARI 2000 DAILY RAINFALL ESTIMATES
14 precipitation AMAZON RVER BASIN PRECIPITATION 19
15 precipitation SAFARI 2000 GPCP DALY FRECIPITATICON
16 precipitation GLOBAL MONTHLY PRECIPITATION, 19004 -
17 water flowwidischarge flony STREAM FLOW DAILY DATA(USGS FIFE)

18 discharge LBA REGIONAL RIWVER DISCHARGE DATA
19 s0il moisture =0il moisture AMSR-EfAqua Daily L3 Surface Soil Moisture
20 =0il moisture BOREAS HYD-01 VOLUMETRIC SOIL MOIS
21 soil moisture AMSR-EfAqua L2B Surface Soil Maoisture, Ar
22 freshwater freshwater SAFAR] 2000 FRESHWATER WETLAMND S,
23

24 soild water SE3 ice sea ice AMSRE-EfAqua Daily L3 12.5km Th, Sea lce {
25 precipation Snow AMSE-EfAqua 5-Day L3 Global Snow \Water
2B SHovy BOREAS HYD-03 SMOW DEFPTH DATA: 19¢
27 recipation GLOBAL MONTHLY PRECIPITATICN, 1800-
28

28 preciptable MODISTerra Total Precipitable Water Wapor
30 preciptable MODISiAqua Total Precipitable VWater Vapor
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Conclusion

o Started 6 months late (funding delay)

 Established the WECHO portal design and
functionality.

Implementation of the portal design,

Including the required software

engineering Is progressing well.

e Established education and outreach
components, inc. links to ESIP.

e To do:

— Implement ontology search tools

— Implement visualization connector
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