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65 Years of Reprocessed GLDAS Version 2.0 Data and
Their Exploration Using the NASA GES DISC Giovanni

. . . . . Hualan Ruil, B. Vollmer!, W. Tengl, H. Beaudoing?, M. Rodell?, and D. Silbersteinl
GLDAS-2.0 data have been reprocessed with updated Princeton meteorological forcing data within the 1NASAGodda?d Earth Sciences Datgand Information Services Center (GES DISC)

Land Information System (LIS) Version 7, and temporal coverage have been extended to 1948 ~ 2012. NASA Goddard Hydrological Sciences Laboratory (HSL)
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Reprocessed GLDAS-2.0 Data Giovanni Visualization and Analysis System

> GIObaI Land Data ASSimiIation System VerSiOn 2 (G LDAS_Z) haS tWO ComponentS: Time Series, Area-Averaged of Total precipitation rate monthly 1 deg. [GLDAS > Most Of the reprocessed GLDAS_Z.O monthly

GLDAS-2.0: entirely forced with the Princeton meteorological forcing data Giovanni is a Web application developed by the GES DISC to provide a simple, intuitive way to s 0 v O K gos, 008, soN o 20107Dec Region 130W. bl . ted into Gi :
0 . . . . variables are incorporated into Giovanni.
GLDAS-2.1: forced with atmospheric analysis and observation-based data after 2001 visualize, analyze, and access vast amounts of Earth science remote sensing data, particularly N . » GLDAS-2.0 data can be visualized and analyzed

> In order to create more climatologically consistent data sets, NASA GSFC’s Hydrological from remote sensing and model, without having to download the data. 2 be0s

Sciences Laboratory (HSL) has recently reprocessed the GLDAS-2.0, by using updated
Princeton meteorological forcing data within the LIS Version 7.

» GLDAS-2.0 data and data services are provided at NASA GES DISC Hydrology Data and
Information Services Center (HDISC), in collaboration with HSL.

(el tH i et Ty via Giovanni.
1 » GLDAS major climatology characteristics can
}@I{ be explored with Giovanni.
reo0 |1 PR o » GLDAS-2.0 data can be inter-compared with
[8) s 1.80-05 L  Clobel mean i POAPIAen | | other data sets such as GPM/TRMM, AIRS, and

2.6e-05 HH T

Reprocessed GLDAS-2.0 Variables in Giovanni = Wil
http://giovanni.gsfc.nasa.gov/giovanni/#dataKeyword=GLDAS

kg m-2 s-1

File Edit Miew History  Bookmarks  Too

Giovanni - ’i 1950 1960 1970 1980 1990 2000 2010
AR
6 gicveanni, gsfc.nasa. gov)gicvannif # service=TrdyMplst artkime=1248-01-01TO0: 00: 00Z&endtime=2010-12-31T23:59: 592 &bbox=-180,-60, 150, 90&data=GL0AS C | | Search | ‘E g%z{?:‘ R .:f; ’i?w,.i:g;‘: M E R RA, etc .
M M M 3 isite GELOAS_MOAHOZS 3 zekting Starte bt fgdev-ts2. sci.g Giovanni Errar || HDISC GQuick Check 2 ttp:ffhvdral.scigsf.. | | CUAHSI HIS Centra Lang and Faster - Bing Result #1 ':.: .x‘g. . © kL t:..‘...
BaS|C Chara Cte r|St|CS Of Reproce SSEd GLDAS'Z-O e r——— Y e —— " _, S l -l Sicra1lk i \.,.f.é:,;#“g o e Interannual time series (605 90N, 180W _1808) ear sunra EETANUA time series (GOS - 90N, 180W - 1808) | .,
wu EARTHDATA Data Digcavary - DAACSE - Cammunity - =cience Digciplines - %% Sa%e, 000005 -
I - ° ° o o JJA global f total ipitati JJA global mean of near surface air temperature
Latltu d = EXte nt 60 to 90 GI OVANNI The Bridge Between Data and Science v 4,777 Release Nofes Browser Compalibifity  Known Issues x ..’im 8y Jds SIobal Mean of Total precipiiation © P
LO ngitu de exte nt _ 1800 tO 1800 M:::I:cf:ll.l;ction B... [1 of 2 messages] Fead More | é 0:0::‘: %i
Spatial re50|uti0n 1.00 X 1.00 and 0.250 X 0.250 [ * Maps: Time Averaged Map ¥  Comparisons:  Select... ¥  Time Series:  Select.. ¥ C ‘ertical:  Select... ¥ C Miscellaneous:  Select.. ¥ GI Ovan n I ;E-l ":::‘:r %
Temporal resolution 3-hourly and monthly St s ettt sk e " Figure2 . Figure 3
1848 -1 H to 2010 -12 = -180, -60, 180, 90 Show hap | Show Shapes R _ L e Py e e e . oy e ey, e s e e oy ey e e
Temporal coverage January 1, 1948 — December 31, 2012 _ B a @@l i
Valid Range: 1948 0101 to 2010-12-31 - -
Dimension 150 (lat) x 360 (lon) for the 1.0° data erect variabies
o M Number of matching Variables: 79 of 643 Total Variable(s) included in Plot: 1 Time Averaged Map of Total precipitation rate monthly 1 deg. [GLDAS Model GLDAS_NOAH10_M v2.0] kg m-2 s-1 DJF (1948-Jan - 2010-Feb
600 (Iat) X 1440 (lon) for the 0025 data I_H-_.I,-druh:,g-_.l,- ng HewurdIGLDAS Search | Clear | over 1948-Jan - 2010-Dec, RegiorE180W, 60S, 180E, 90N ] Root zone soil moisture monthly1d(eg. [GLDAS Model GL)DAS__NOAH10_M v2.0] kg m-2
(_59 . SS _179 . 5) fo r‘ the 1 .Oo d ata [ Water and Energy Cycle (79) “ariable Mame Source Temp. Hes. opat. Res. Begin Date End Date LInits Yert, Slice
Origin (1St grld Center) ’ ) Taln = iurirnaeuritffeﬁacl%fBES NOAH10_M +2.0) GLDAS Model Mantfily 1 19460101 | 20101231 K
(-59875’ -179875) for the 0.25 data [ Air Temperature (2) [ | Suface pressure  (GLDAS._NOAH1O i 0) GLDAS Model Monthly 1 19480101 2010-12-39 Pa
I Albedo (2) '
Land surface model ( LSM ) Noah 3.3 F,:tmngpﬁii M;itgmre % M Specific humidity (GLDAS_NOAHID M v2.0) GLDAS Model  Monthly e 19480101 20101231 kg kgl
anopy Water Storage [ Rain precipitation rate  (GLDAS_NOAHIO Mw2.0)  GLDAS Madel Monthly 1 19450101 201041231 kg m-2 o1
Format N EtCD F FE::EE:?;:SHPEHM 5 [ Evapotranspiration  (GLOAS_MOAH10_M v2.0) GLDAS Model Monthly 1° 19480101 201041231 kg m-2 &1
I Heat Flux otal precipitation rate
recipitation ™ Albedo (GLDAS_NOAH10_Mv2.0) GLDAS Model Monthly 1948-01-01  2010-12-31
° I Radiation, Net ) aseflow-groundwater o
What’S NEW d bOUt G LDAS'Z.O Va rlables fOr REPrOCESSEd GLDAS'Z.O Fgﬁﬂ?@ = Emnﬁﬂ- fGLDAg NBAHm 1 +2.0) GLDAS Model 1| Monthly 1 194a0101 ) 20104231 ] kg me2
> U pdated Princeton fo rCing data Variable short name Descrri]ption - - Unit ng:: 12?’:15;::;51?(103 . EE.ITDEHTIEN 2raporation tale - (BLOASHOARIDM GLDAS Madel honthly 1 1948-01-01 2010-12-31 W m-2 Total precipitation rate monthly 1J3A51?é561:§MigL?éfgi\s_NOAHm_M v2.0] kg m-2 s-1 Root zone soil moisture monthl}%élgé?éi?A_szﬁlgﬁgﬂDAS_NOAH1o_M v2.0] kg m-2
Swnet_tavg Net short wave radiation flux W m-2
>Upgrad9d Land Information SyStem Lwnet_tavg Net long-wave radiation flux W m-2 ‘ e H reset ‘ eedpack anata ==
_ M .
o LSM NOah 3.3 Qle_tavg Latent heat net flux W m-2 rjgtart| u:TJJ" ”@ EH G E @ . | "\d B edaVv 5RBISE 8w I;f,fgnml .
MOD]S b d | d f ' Qh_tavg Sensible heat net flux W m-2
> Archived in NetCDF Snowf tavg Snow precipitation rate kg m-2 s-1 [ G iova n ni curre ntly prOVidES 15 PIOt Types}
e . . Rainf_tavg Rain precipitation rate kg m-2 s-1
o Se If-descrl bl ng d nd CF com pl lant Evap_tavg Evapotranspiration kg m-2s-1 Maps Choices | ™ Mertical: Vertical Profile ™ ] --Figure 7 g JJA seasonal mean of soil moisture
. St f ff k _2 3 -135 0 -45 - 0 45 . 90
o Works with commonly used tools =< ST L 2T & Time Averaged Map Vertical Choices | @ Time Series: Area-Averaged Y |
Qsb_acc Baseflow-groundwater runoff kg m-2 Interactive map of average over =
. . AvgSurfT_inst Average surface skin temperature K - : ™ Area- d Diffe _ . . .
o See the variable list table (Orange TS TSR ” Miab niated along the chossr]  ZELEE- Time series of area aver Ak v NetCDF for further analyses and visualizations.
: : = > _ _ ' _ : '\ Cross Map, Latitude-Pre: [ : : : :
highlighted are new to GLDAS-2.0) SWE _inst Snow depth water equivalent kg m-2 * Limited to 365 time steps G ey LonadeProvey| 2ol psbsatvisehivimmalinl Miscellaneous Choices > Fig. 10 shows the loss of soil moisture content over
~ SnowDepth_inst Snow depth m I ail © AreaAveraged Details... © Zonal Mean northeastern China
> EXtended tO 1948 2012 SoilMoi0_10cm_inst Soil moisture kg m-2 T g:ﬁ;ﬁg:iﬂﬂmeﬁﬁ“ﬂ & eroms Map, Time Pressure :::j Iii-ues of area-avear  Cross Map, Longltude.P] EJT_IITEB" plot, averaged values a > . h h . . f
o 1948 ~ 2010 data are available now S0ilMoi10_40cm_inst | Soil moisture g m-2 o T Cross Map. TmePresswre |\ Cross Map, Longtude-Pre| =22 Figures 11 & 12 show the time series of GLDAS-2.0
: : : : : ) - Seasonal ails * Histogram P . : :
o 2011~ 2012 are being checked for §°':m°'igalgg;m—'”5t §°': mosture tgmi * Accumulated Retals. | Soasonal Gnter annual) | Distrbution of values over fime and Total Precipitation and Root Zone Soil Moisture for
. . . . elliveilie 200em s | Sel melsiue g M- Accurnulation of meazurerment « ™ Vertical Profile Datails " Cross Map, Time-Pressu Details i
data |ntegr|ty and W|“ be aVa||ab|e SoilTMPO_10cm_inst Soil temperature K Dietails Yearlical Profile & Hownotlar Ln“gimde. EruEEI Map, Time-Pressurs > Slillr?.mer (.”A) and the”'ddO.Wh'lErend. . .
early 2016. SoilTMP10_40cm_inst | Soil temperature K C User Defined Climatology Details_ Lanqitude overagad Hoy|  Deidili All figures are generated via Giovanni, except Fig 10
SoilTMP40_100cm_inst Soil temperature K Quasi Climatology Map R —— Details & E:Tiﬂﬂllppl'?rnﬂ' iS generated by Pa noply and Fig. 11&12 are
SoilTMP100_200cm_inst |Soil temperature K Datails © Hovmoller. Latituda.& EAR Eroe
P il ol e — —— Hovmoller, Latitude A ail generated by Excel, based on the data downloaded
ECanop_tavg Canopy water evaporation W m-2 from Giovanni.
Access to GLDAS-2.0 Data —
Tveg_tave Transpiration W m-2 o o GIOVANNI e 5ricge Between . . .
» Mirador search and download ESoil_tavg Direct evaporation from bare Soil | W m-2 User Defined Climatology Froblams with ODIS outputles... (112 s 5 b e _ GLOASNOANIO M.20 Over (85N ~ 45N, 115 ~ 125€) of northeastern China
RootMoist_inst Root zone soil moisture kg m-2 . Teere Select Plot — ¢ 6.50E:05 Figure 11
>OPENDAP Canoplnt_inst Plant canopy surface water kg m-2 For “Months” Opthn, users can further [ © Maps: User-Defined Climatology ¥ ] [ & Maps: UserDefined Climatology ™ || © Comparisons: S 2 6.00E-05
. . : : : . ] . -vefine Imatolo Omparsons: = o 5.50E-05 ;
O Pa Fa meter d nd Spatlal SU bSEttl ng Wind_f_inst Wind speed m s-1 Specrfy a month or mu |t| ple months E;I;;t;;::o:zlnz?::y,,ange_ elect Seasona Datec : d N % 5.00E05 ‘ AV :
. Rainf_f_tavg Total precipitation rate kg m-2 s-1 Une Uy AUGUS N . ; . O 450805 ¢ ==
o Output Types: NetCDF and ASCII T romperature " and a year range, and get Lat-Lon Maps e e—— k. W | (oo | 0 [0 & : R o o § 400c0s |
» HTTP downloading Qair_f_inst Specific humidity kg/kg of user-defined monthly climatology. ““rns  Select months or seasons %] sCa CXTTr T mem—— | é j igure 3 . § 2.00E.05 == lnearTrend 1=
: : Psurf_f _inst Pressure Pa O daruzre B Numbdll S Months @ Seasans Ea 5005500055553 3558383833
© QU ICk access d nd batCh proceSSI ng SWdown_f tavg Downward short-wave radiation flux |W m-2 For ”Seasons” Option users can fu rther I riEhf“a};Y pi“L:;“S‘ - Pk I I;ﬂmt: S - Number of matching Variabl GLDAS_NOAH10_M.2.0 Root zone soil moisture content = 5 § ﬁ E § § gg33gg § E E E E § § § §
O NaV| atIOn based on date T 1 iati ! LR e e eber Keyw I htamd Please select 1 variable - A0 - 2010) - LAISAS ~ 1573 R e e
g LWdown_f_tavg Downward long-wave radiation flux |W m-2 . . Capil O October f LA ) JJA (1948 ~ 2010)
) : specify a season or multiple seasons 1o oo 7 | Moyword s [GLD%S
>G|0vann| “ tavg” . past 3_h r ave raged p y u p |7Jun3|; ™ December r I I S0N - “ariable Mame —
I. . I . d I . ”_ > . 3 nd 3 yea rra nge’ 3 nd get Lat' Lon Ma pS — B [ —— — | Averae Suface ¢ l b)), | 3 GLDAS_NOAH10_M.2.0 Over (35~45N, 115E ~ 125E) of northeastern China
o Online visualization and analysis _acc” : past 3-hr accumulated . . X pr T 0 .
o Output Types: HDF, NetCDF, csv, and “inst” - instantaneous of user-defined seasonal climatology. — = \UL = o 260 | Figure 12
: ; p ) . ape Files ape q o = -
. . . . . . Countries e Walta 2l L o £ 240 ‘ N il R
Image (GeoTIFF/PNG/KMZ) Orange color highlighted are new variables. Seasonal Time Series o | | © | wae- wersnanisane | $ g w0 Vi [
~ | The S | Time Seri t d - ¢ c / s 2
€ >edsonadl Iime series Computes an drea average ' Mun Jiang G . W :
8 *";’:“;"ﬁf;m sl GES DISC HSL . . : A7 /f\ — ¢ S 180 F _ _ Linear Trend
: g O ?#‘LE] time series, over the user's selected year range, for a o | Yangtze : Fieure 10 e i S
? .‘&’%' o 33 83 . (— g ®) o I e e T e e e e T e e e e e T e T T o B T Y B N LN (N N (N N L
uestions: “gf%?géi"fg —Iydrology j}f;,. | DAS : : C vasa 1 = 1 = SEeE8898886989888S8586868988898958888
g:o::’;g:{.t;:'z -"gﬁ :)ata "‘EXE{{“ ’ ; 53 Droect glven month Or 3-m0nth mEteorOIOglcal Season. . Yenisey _lj *Wlmmsture Root z onesmlmmsw g § § § § § § § § § § g E E g g § § § § § § § § § § § g ér § § g
.:::f: '“; 3:;:?:“*,, < Lk%m:‘\ :m‘i:” J ( | }T 300 2825 7S50 875 OB0 875 1750 2695 3500 To oo TaAaaaaaaaaaaaadaaadaaaaaaad
i % et KRR I X ,ﬁzij‘ . be% 3% o . o Data Min = 55,05, Max = 22.80 JJA (1948 ~ 2010
Please emad || g%{% i‘r:g —IOId | ngs 'i;;fz “;f§ S'te Reglon SEIECtlon Source: Major Hydrological Basing, FAQ (United Nations) ( )
- -di l — ..x? 3 R R ; :‘ . . D Clear Shape Selecti . .
gsfc-help-disc @lists.nasa.gov. Bounding Box or Shapefile e micclceceri GLDAS-2.1 data will be generated from 2001 to near-present (1.5 month latency), replacing GLDAS-1.



giovanni.gsfc.nasa.gov/giovanni/#dataKeyword=GLDAS
mailto:gsfc-help-disc@lists.nasa.gov

