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Contributions from Earth System Science

* In situ networks

» Operational satellite-based monitoring of the
hydrosphere

« Simulation models and data analysis tools (NWP-
4DDA, GCMs, RCMs, ESMs)

Present vegetation

.are creating new ways to view the
“global water crisis”

. ...to inform policy and
' Improve management

Flood Damages
(constant dellars)
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New Geospatial Approaches Merge Supply w/ Use
Contemporary Population under High Water Stress

(demand/supply >40%)
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Precipitation - River Corridor Flows = Often Important
Jme e it T Part of Regional Water Resource Base
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Humans
Interacting
w/ the
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Vordosmarty et al. (2005), Millennium Assessment,
Conditions & TrendsWorking Group

eImportance of upstream source
areas: note Amazon/S. Asian
contrast

*Notion of tradeoffs w/in basin



Drought Is Key Feature of African Security Issues
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“Operationalizing” Water Stress Indicators: Merging Near

Real-Time Data with Socio-economic Information
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Virtual Water
Production (km3/yr)

Irrigated
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Virtual Water for the Africa (km>Ar)

1 Includes grazing

Crops| Meat'| Total
Production 226 631 907
Imports 35 82 117
Exports 3 4 7
Balance 258 759 1017

NATIONAL "WATER
ACCOUNTS”

AFRICAN VIRTUAL WATER
ANALYSIS

» ~10% of supply “co-opted” for food
production

» Green water. 83% of use

 Blue water: 17% of use

» Meat is important-->75% of all water

Met trade
800 7 B Meat production
M Crop-irrigated
Crop-rainfed

400 -

LowlE

East Marth South West

Virtual Water (km3/yr)

Millennium Assessment; Vordsmarty et al. 2005



Merging Geophysical
and Social Science
Information
Preliminary Analysis
of River Corridor
Flow as a
Determinant of Civil
Conflict

« UNH geophysical data

* PRIO/Uppsala Conflict
Database

(www.prio.no/cwp/armedconflict)

Levy et al. (2005)
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HISTORY OF OUR “Ground Truth” INFORMATION BASE
- WMO Global Runoff Data Center Archives

Distribution of GRDC station data over time and annual growth 1993-2003 . Q1272002
{monthly data including data derived from daily dischargey 7 . o
""" 7 D12/2002 Future data avallablllty
e D et . )
Best global coverage: A\ s | RIghly uncertain
L 0122000
a0 | 20-25 years ago™ / —
% mianos «Data Bank Closure
s 3000 | R -- Commercialization of data
5 ' ' -- Legislative challenges/IP rights
5 1211947 .
- * Station network losses
20001 @12/1996
S * Delays in data reduction
T & reporting
N EAEET
o - * Fragmentation across NHMSs
Courtesy: WMQ Global Runaff Data Center (Ephlenz, GERMANT)

Colors refer to archive “date stamp”

*Additional records certainly exist (e.g. national collections) --but currently
unconsolidated & often in difficult-to-use, non-digital formats; dedicated global archive
is in decline




Global Terrestrial Network for Hydrology
(GTN-H)

“Network of
networks” for
water cycle
elements

11 variables

Near Real
Time (NRT)

Slide courtesy of
W. Grabs (WMO)
T. Mauser (GRDC)

Ground water*
In-situ Sail Moisture IeRAC - GTN-L?
N : ]
Metwork (planned) i SHI St f’etersburg.

Fig. 1: GTN-H Configuration (15 July 2005)
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L | Global network/coverage defined and contact established

I Global network/coverage partly existing/identified and/or contact to be improved

/7 No global network/coverage identified

* GCOS Essential Climate Variable



Global Terrestrial Network for River
DiSCharge (GTN'R) http://gtn-r.bafg.de
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The 380 river discharge stations along the continental coastlines lie in 355 of the 391 basins depicted here
(status Nov 2006). The colour code indicates the latest data available in the GRDC database. (It well may be
that many of the stations listed feature more up-to-date data which, however, are currently only available at the
National Hydrological Service (NHS) maintaining the station, but not (yet) in the GRDC database.)
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” GLOBAL
 CLIMATE

“JOBSERVING
~ SYSTEM

WORLD METEOROLOGICAL INTERGOVERNMENTAL
ORGANIZATION OCEANOGRAPHIC COMMISSION

Action T4 (TF2) (agreed-to in 2004)

Action: Confirm locations of GTN-R sites, determine operational status of gauges at all GTN-R
sites, ensure that the GRDC receive daily river discharge data from all 380 sites within one vear
of their observation (including measurement and data transmission technology used).

Who: National Hydrological Services, through WMO CHy in cooperation with TOPC, GTOS and
the GRDC.

Time-Frame: 2006 for finalization of network and reporting of any historical records. complete
compliance, i.e., one-year time lag by 2009.

Performance Indicator: Reports to WMO CHy on the completeness of the GTN-R record held
in the GRDC including the number of stations and nations submitting data to the GRDC, National
Communication to UNFCCC.

Cost Implications: Category Il increasing to lll.

REALITY: Of 82 countries contacted....
~20 have responded (positively),
~6 have sent some information
O has yet provided everything requested.



Regional Cooperation: Operational & Archival Hydrographic Data

Arctic-RIMS Data

Compendium:
e Builds on R-ArcticNet
(n>5700 stations)
» 62 operational
gauges
* Near real time now:
7-10 day turnaround

R-ArcticNet Version 4.0:
Arctic-RIMS
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http://www.R-ArcticNet.sr.unh.edu/v4.0
http://RIMS.unh.edu

Water Systems Analysis Group hitp://www.watsys.sr.unh.edu
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Environmental Policy, Regulatory, Management, Socioeconomic Information

IT Infrastructure and Data Services

Edl.;iadtion e Application Themes
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4 ARegional Prototype GEOSS System of Systems for
UNH EARTH SYSTEMS OBSERVATORY - Environmental Surveillance and Ecosystem Forecasts
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The Lamprey River (NH) as an Example of an Integrated
Blogeophy3|cal Observatory Part of a System-of- Systems

|mperV|ous sUrface

Rlver water quality

NOTN mg l_'t

Wet

[J Precipitation Gauge
I wWet Deposition

@ Stream Site

¥ Well Field

Nitrate (mg N/L)




Conclusions and Recommendations

 Many pressing fresh water resource problems --
transcend state & national boundaries

e Many new water science & assessment capabillities
emerging from Earth System sciences

« All require in situ hydrographic network data--but
widespread availability in severe decline

« Willingness of NHMSs to provide consistent, high
guality data for common good--- essential for clear
vision of emerging problems

« Recommendation: Capitalize on existing agreements
(i.e. Resolution #25, WMO Cg-Xlll, 1999) & consensus-
based frameworks (e.g. GCOS, IGOS-IGWCO, GTN-R &
GTN-H, WMO-WHYCOS, GEOSS)



