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Overview of Global Land Data Assimilation (GLDAS)

Runoff Data
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Learning Objectives

» Describe Global Land Data Assimilation System (GLDAS)
« Access GLDAS Runoff Data
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Rationale: Why use GLDAS for Runoff?

» Surface Runoff cannot be measured directly

« Sfream gauges can measure volume of water passing through a water
channel or river and can provide estimate of runoff in the channel but non-
infillrated surface runoff can only be calculated from water balance

« Models such as GLDAS provide estimate of runoff along with other surface
water components
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Ovultline

* Land Data Assimilation System
 GLDAS Runoff Data
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Land Data Assimilation System (GLDAS)




What is the Land Data Assimilation System?

 Infegrates satellite and ground observations within sophisticated numerical
models with water and energy balance

» ©itp://Idas.gsfc.nasa.gov

@ LDAS Land Data Assimilation Systems

The land-surf: of the cycle is to the overall ing of the ic and climate The
characterization of the spatial and temporal variability of water and energy cycles is critical to improve our understanding of the land-surface-
atmosphere interaction and the impact of land-surface processes on climate extremes. Because the accurate knowledge of these processes and their
variability is important for climate predictions, most Numerical Weather Prediction (NWP) centers have incorporated land-surface schemes in their
models. However, errors in the NWP forcing accumulate in the surface and energy stores, leading to incorrect surface water and energy partitioning
and related processes.

A under here is to a Land Data System (LDAS), which consists of land-surface models
(uncoupled from an atmospheric model) forced with observations, and thus not affected by NWP forcing biases. This research is being implemented
using existing Surface Vegetation Atmosphere Transfer Schemes (SVATS) by NOAA, NASA/GSFC, NCAR, Princeton University, and the University of
Washington at 1/8th-degree resolution across central North America and at 1/4th-degree resolution globally to evaluate these critical science
questions. These LDAS systems have been run retrospectively starting in January 1979 and continue in near real-time, and are forced with
precipitation gauge observations, sateliite data, radar precipitation measurements, and output from numerical prediction models. Model parameters are
derived from the existing high I and soil . The model results support water resources applications, numerical weather
prediction studies, numerous water and energy cycle investigations, and also serve as a foundation for interpreting satellite and ground-based

. i (in situ or tely-sensed) of LDAS storages (such soil moisture, temperature, snow) and fluxes (including
evaporation, sensible heat flux, runoff) will be used to further validate and constrain the LDAS using data

GLDAS (Global LDAS), NLDAS (North American LDAS), NCA-LDAS (National Climate Assessment LDAS), and FLDAS (FEWS NET LDAS) data are
produced by specific instances of the Land Information System (LIS) software for high land-surface modeling and data

within the Sciences Laboratory here at NASA Goddard; these four instances of LIS are forced, respectively, by the
GLDAS, NLDAS, NLDAS, and FLDAS archives of surface meteorological fields.

GLDAS, NLDAS, NCA-LDAS, and FLDAS datasets are distributed via multiple methods from the NASA GES DISC's Hydrology Data and Information
Services Center (HDISC). Users of these datasets are encouraged to join the LDAS mailing list for updates on new data releases, services, data
reprocessing, and data delays or outages.
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GLDAS
Get GLDAS data
from the GES DISC.

GLDAS Phase 1
(1979-present):
View README file.

GLDAS Phase 2
(1948-2012):
View README file

NLDAS
Get NLDAS data
from the GES DISC.

NLDAS Phase 1
(1996-2007):
View README file.

NLDAS Phase 2
(1979-present):
View README file.

NCA-LDAS
Get NCA-LDAS data
from the GES DISC.

View README file.

GLDAS

Get GLDAS data

from the HDISC:

via FTP (GLDAS-1 and
GLDAS-2);

via GDS.

GLDAS Phase 1
(1979-present)
View README file.

GLDAS Phase 2
(1948-2012)
View README file.

NLDAS

Get NLDAS data
from the HDISC:
via FTP; via GDS.

NLDAS Phase 1
(1996-2007)
View README file.

NLDAS Phase 2
(1979-present):
View README file.

FLDAS

Get FLDAS data
from the HDISC:

via FTP; via the GES
DISC;

View README file.




About GLDAS
http://ldas.gsfc.nasa.gov/gldas/

* Four land surface model versions: Noah, CLM2, Mosaic, and VIC

Inputs Integrated Outputs
« Rainfall: TRMM and multi-satellite based  Soil Moisture
data » Evapoftranspiration

* Meteorological Data: global reanalysis Surface/Sub-Surface Runoff
and observation-based data from ,

Princeton University

« Vegetation Mask, Land/Water Mask,
Leaf Area Index: MODIS (GLDAS-2)

« Cloud and Snow (for surface radiation):
NOAA and DMSP Satellites

« Snow Water Equivalent
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GLDAS Data Access

Spatial/Temporal

Model Data Source

Resolution

GLDAS (NOAH) |« 1/4™ -1 degree (global)
« 3 hour, monthly Giovanni
+ 1948-2010 hitp://giovanni.gsfc.nasa.gov/
NOAH (v2.1) « 2000 - present giovanni
VIC o 1979 - present

Original data files are in GRIB format
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Search, Select, and Download Runoff Data from Giovanni

hitp://giovanni.gsfc.nasa.gov/giovanni/

«« EARTHDATA Data Discovery ~ DAACs ~ Community ~

Select Plot

G’OVANNI The Bridge Between Data and Science

© Maps: Time Averaged Map ~

L] L]
Comparisons: Select... ¥ Vertical: Select... v Time Series: Select... v Miscellaneous: Select... v | A n O |yS IS & P | OT O pTI O n S

Science Disciplines ~

v4.24 Release Notes Browser Compatibility Known Issues

Select Date Range (UTC)
YYYY-MM-DD. HH:mm

e

to

Valid Range: 1948-01-01 to 2017-11-09

Select Region (Bounding Box or Shape)
Format: West, South, East, North

r:j4\

Select Variables

¥ Disciplines

Aerosols (185)
Atmospheric Chemistry (80)
Atmospheric Dynamics (399)
Cryosphere (13)

| Hydrology (1005)

1 Ocean Biology (45)
Oceanography (45)

Water and Energy Cycle (1079)

¥ Measurements

Aerosol Index (3)
| Aerosol Optical Depth (85)
| Air Pressure Anomaly (1)
Air Pressure (52)
Air Temperature Anomaly (2)
| Air Temperature (89)
~ | Albedo (21)
| Altitude (8)

Number of matching Variables: 0 of 1760

Keyword :

Total Variable(s) included in Plot: 0

\

Search data by keyword
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Temporal & Spatial Search
Map & shapefile selection
countries & U.S. states

Search = Clear

Plot Data
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Runoff Data

Number of matching Variables: 10 of 1760 Total Variable(s) included in Plot: 0

Please select at least 1 variable ® AVO i | G b | e fo rm G I_ DAS

Keyword :| GLDAS Runoff Search Clear
Variable Source Temp.Res.  Spat.Res. Begin Date End Date Units N O G h V2 ]
L]
Baseflow-groundwater runoff (GLDAS _NOAH10 M v2.0) 3;2:[3 Monthly 1° 1948-01-01 2010-12-31 kg m-2
() Stormsurface runoff (GLDAS NOAH10 M v2.0) stggs Monthly 1 1948-01-01  2010-12-31 kg m-2 i S TO 'Mm Su rfO ce run Off IS
Storm surface runoff (GLDAS NOAH025 M v2.0) GLDAS ' y1onth 025°  1948-01-01  2010-12-31 kg m-2 1
' Model A ? avaliaple di montnity
() = Baseflow-groundwater runoff (GLDAS NOAH025 M v2.0) atlggs Monthly 0.25° 1948-01-01 2010-12-31 kg m-2 n d h rl _I_i
Sions c a ourty rtme
Storm surface runoff (GLDAS NOAH025 M v2.1) Model Monthly 0.25 2000-01-01 2017-09-30 kg m-2 o o
()  Baseflow-groundwater runoff (GLDAS NOAH025 Mv2.1) 322:'3 Monthly 0.25° 2000-01-01 2017-09-30 kg m-2 S C O | es / O -I- O * 25 O n d ]
Storm surface runoff  (GLDAS_NOAH10_Mv2.1) oLOAS  Monthly 1° 20000101 2017-09-30 kg m-2 reso | U Tl on
GLDAS -
() = Baseflow-groundwater runoff (GLDAS NOAH10 Mv2.1) Model Monthly 1 2000-01-01 2017-09-30 kg m-2
GLDAS o
Baseflow-groundwater runoff (GLDAS NOAH025 3H v2.0) Model 3-hourly 0.25 1948-01-01 2010-12-31 kg m-2
GLDAS -
() | Storm surface runoff (GLDAS NOAH025 3H v2.0) Model 3-hourly 0.25 1948-01-01 2010-12-31 kg m-2
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Runoff Over Parana

LV alagyua
- Pros

State of Mato Grosso do Sul

US Dept of State Geographer
2R T © 2007 Google
Image Landsat / Copernicu’s
Data SIO NOAA, U.S! Navy, NGA; GEBCO

R | State of Rio- Grande‘do Sul—
lm‘hger\y\rgatenma/zms 25°32'35.56" S | 53°05'12.12% W elev 1710 eyealt781.25 mi
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Next: Download Seasonadl
Runoff Using Giovanni




