Long Term Potential Evapotranspiration and Evapotranspiration Data and Services at NASA GES DISC

AGU 2019 Fall Meeting
San Francisco, CA
December 9-13, 2019

NASA/Goddard EARTH SCIENCES DATA and INFORMATION SERVICES CENTER (GES DISC)

Suhung Shen'? , Hualan Ruil3, Carlee Loeser!:3, William L Teng?!3, Dana M. Ostrenga!-3,Justin Sheffield4, Liging Peng#, David J. Meyer!
suhung.shen@nasa.gov INASA Goddard Space Flight Center, 2George Mason University, SADNET, “Princeton University

Abstract: Sample Images of PET and ET Data Finding, Downloading, and Visualization of Data

Recently, the NASA Goddard Earth Sciences Data and Information Services Center (GES Mean Annual Potential Evapotranspiration D T httos://di £

DISC) has released global land 3-hourly Potential Evapotranspiration and Supporting ) S]éOTb?l imlges e 2000-2006 mean annual i Searchi _E E—.. PS./7d15C.Z51C.1N454.Z0V/
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Forcing Data Version-1 (PET_PU_3HO025.001). The data have a spatial resolution of ‘ b) b c) - oS PET PU 3H025.001 for these methods: Data Access Services:

a) Penman
b) Reference crop
c) PT

0.25x0.25 degree, spanning the 23-year period from 1984 to 2006. Version-2 will be
released in the near future, covering the time period 1979-2016. This dataset was generated
by the Princeton University Terrestrial Hydrology Group through NASA Making Earth
System Data Records for Use in Research Environments (MEaSURES) project.

Subsetting service

Direct download (HTTPS)
OPeNDAP

GDS (GrADS Data Server)
TDS (THREDDS Data Server)

Images over North America are 2000-
2006 mean annual PET from four
collections:

v' Measurement
v" Source (Platform/Instrument)
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PET PU 3HO025.001 contains PET data estimated by using three different physically-based 4) PET PU 3H025.001 Penman methods - Refine - ——N\|" ot WMSs,wes
methods: ¢) NCALDAS NOAH0125 D.2.0 = - Searchby ——| Temporal Resolution Giovanni: online visualization
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g) GLDAS_NOAH025 M 2.1 e , \/

The PET data from different methods S e
and/or models may differ significantly at B

Penman open-water method (Penman): The Penman equation assumes Potential Evapotranspiration
(PET) occurs from an open water surface, and calculates PET based on observations of surface net
radiation, near-surface air temperature, wind speed, and specific humidity (Shuttleworth, 1993).

Online Documentation:
v" Related documents are linked from

Priestley-Taylor method (PT): This method calculates PET based on surface net radiation and near- some locations, which reflects the : — - the data product landing page, such
surface air temperature, and does not account for the aerodynamic component (Priestley and Taylor, P R A i e e — uncertainty in quantifying PET and its e as User Guide, Algorithm, Known
1972). driving data. :__'"f’ Data Product ” - Issues, References, etc.
Ref ¢ o . the UN Food and Aericultural O . h . : : : L_ Document v i - v" Data How-to (step-by-step

crerence .crop evap.o ransp¥ra on 1.1s1n.g ¢ pod an grl.cu ura . rsanization approac Seasonal Variation Of Potentlal Evapotransplratlon ey Subsetting & instructions on accessing, reading, &
(FAO): This method 1s a specific application of the Penman-Monteith equation for crop and short-grass e viewing data with various data tools)
reference surfaces, and 1s based on surface net radiation, near-surface air temperature, wind speed, and PEL_PU_34025,001 pelpen fm/dey] PELPU_34025.001 pepep [ /4] g Y gt L g o Download v FAQ

specific humidity (Allen, 1998)
Giovanni: Sample Plot Types:

Potential evapotranspiration (PET) 1s a representation of the environmental demand for
evapotranspiration (ET). ET and PET are important components necessary for global water

cycle estimation, and are also critical to advancing our understanding of the climate system.
NASA GES DISC archives and distributes various global and regional PET and ET datasets

from several projects, for example: Land Data Assimilation System (LDAS); Modern- . ) . PET from PET PU 3F025.001 (P L for ] -
Era Retrospective analysis for Research and Applications, Version 2 (MERRA- € Images above are monthly mean om R 001 (Penman method) for January, April, July,
and October 2006, showing clearly the seasonal variations.

2); MEaSURE:s Projects, such as Land Surface Atmospheric Boundary Interaction Figure: Example of subsetting data: M2TINXLND.5.12 4. -
o o Original file (left) contains 49 variables, file size ~198 MB;

Product by William Rossow; and Surface Radiation Budget/Global Energy and Water cycle subset file (right) contains 1 variable (ET) over north

Experiment (SRB/GEWEX) evapotranspiration (Penman-Monteith) by Eric F. Wood.

Over 1800 variables in Giovanni
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Diurnal Variation of Potential Evapotranspiration America, file size 372 KB),

PET_PU_3H025.001 lon,lat=(~-42,74) ‘ PET_PU_3H025.001 lon,lat=(116,65)

Lecaltime=UTC~3 n
PET_PU_3H025.001 petpen [mm/day] * Locamime=UTC+8
ocz%dmzom =21703Jy)2001

Potential Evapotranspiration (PET) Evapotranspiration (ET)

/\A/\N Global Coverage Data:

petpen mm/day

petpen mm/day

Global Coverage Data:

Product Name Variable  Variable Longname Unit  Temporal /Spatial Temporal T BUSGEI0T fan bl B "PET o 3H 095 00 1. 'on'm:(az'm : Product Name Variable Variable Longname Unit Temporal /Spatial Temporal
Name resolution SUHEEEE o o & T Name resolution coverage
PET_PU _3H025 001 Petpen Pote;lnt;al ]ilvaplotransllzlratlon from Penman mm 3-hourly / 0.25x0.25 deg 1984-2006 E g M2TINXLND 5.12.4 EVLAND Evapotranspiration over land kg m2 ! Hourly / 0.5x0.625 deg 1980-present
method (Shuttleworth, 1993) < - — oy
Petpt Potential Evapotranspiration from Priestley- mm ] % ¢ //\/\ M GLDAS_CLM10SUBP 3H 001 EVAP Total evapotranspiration kg m2 s'! Wosudily f bl 4l 1979-present
Detraf IT{ayflor meﬂé"d (g‘eSﬂfy and Tiylor’ 13172) g GLDAS_VIC10_3H_001 EVAP Total evapotranspiration kg m? 5! 3-hourly / 1x1 deg 1979-present
etre eference Crop Evapotranspiration (Allen, mm T U 3025001 lon ote( 500 PET_PU_3H025.001 lonlata(147,~24) o -
1998) =T s B S - s GLDAS NOAH10 3H 2.1 EVAP_tavg  Evapotranspiration kg m~s 3-hourly / 1x1 deg 2000-present
t t tential tion rat W/m? _ _ » 3 L 2«
GLDAS_NOAH025_3H 2.0  POIeVAp_VE  POISAHAl Cvapordion fate = 3-hourly /0.25%0.25 deg 1948-2010 g Above is an example of a three-day global average of ¥ GLDAS_NOAHO025 3H 2.1 EVAP tavg  Evapotranspiration kg m? s’ 3-hourly / 0.25x0.25 deg 2000-present
5 . : g irati 25!
GLDAS NOAHI0 3H 2.0  potevap tavg  potential evaporation rate W/m? 3-hourly / 1x1 deg 1948-2010 H ,’\/\\_\/\Aﬁ PET (July 1-3, 2001) and time-series for the same & /\/~/\ﬁ /\/ WC_PM_ET_050_1 ET Evapotranspiration kg m= s 3-hourly / 0.5x0.5 deg 1984-2007
) - i three days at locations with different land cover types, §; LANDMET _1 ET Evapotranspiration Wim? 3-hourly / 1x1 deg 1998-2007
otevap tav otential evaporation rate W/m?2 ) ) it fi i . ) . . 1l it i —
GLDAS_NOAHO025_3H_2.1  Potevap_tavg P P Sshourly'£0.25x0.25 deg = [ 2000 present . including dryland, forest, ice sheet, etc. Local times GLDAS_CLSM025 D 2.0 EVAP tavg  Evapotranspiration kg m? s! Daily / 0.25x0.25 deg 1948-2014
GLDAS NOAHI10 3H 2.1 potevap_tavg  potential evaporation rate W/m? 3-hourly / 1x1 deg 2000-present are indicated 1n the upper—rlght corner of each plOt- GLDAS _NOAH025 M 2.0 EVAP tavg  Evapotranspiration kg m? s Monthly /0.25x0.25 deg 1948-2010
: : « e . . . . . . EVAP tavg  Evapotranspiration kg m? s Monthlv / 0.25x0.25 d 2000- t
GLDAS NOAH025 M 2.0  botevap_tavg  potential evaporation rate W/m?  Monthly /0.25x0.25 deg  1948-2010 GLDAS_NOAH025_M 2.1 - onthly /0.25x0.25 deg presen
- - T PreCII)ltatlon POtentlal EVapOtraHSplrathn & EvapOtranSplratlon EVLAND Evapotranspiration over land kg m? s’! Monthly / 0.5x0.625 de 1980-present
9 p M2TMNXLND 5.12.4 P P g y g p
GLDAS NOAHI0 M 2.0 potevap_tavg  potential evaporation rate W/m*>  Monthly / 1x1 deg 1948-2010 1 f 2 O O 2 C 1 f . o 2 ol
- - = zs noma 1 es Or OV er a 1 Oml a GLDAS_CLMlO_M_OOl EVAP Total evapotransplratlon kg m= s MOIlthly / 1x1 deg 1979-present
GLDAS NOAH025 M 2.1  potevap_tavg  potential evaporation rate W/m? Monthly /0.25x0.25 deg 2000-present e GLDAS_VIC10_M_001 EVAP Total evapotranspiration kg m?s’! Monthly / 1x1 deg 1979-present
3 evosfe [mm/da NLDAS_NOAHO0125_M.002 evpsfc [mm/da e o
q)  Monthlyprecipiaton mm/day] C) Ao e aystor ™/ Mar2002-Moy2602 """ GLDAS NOAH10 M 2.1 EVAP_tavg  Evapotranspiration kg m? s Monthly / 1x1 deg 2000-present
otevap tav otential evaporation rate W/m? _ s | s o
GLDAS_NOAH10_M_2.1 potevap_tavg  p p Monthly / 1x1 deg 2000-present as - i NEWS_WEB_MCLIM_1.0 ET/E evapotranspiration or ocean W/m? Climatology/ 19 regions 1998-2010

evaporation (surface latent heat)

Regional Coverage Data - Over North America: Regional Coverage Data - Over North America:

Precipitation

Product Name Variable Name Variable Longname Unit  Temporal /Spatial Temporal 05 ALA Product Name Variable Variable Longname Unit Temporal /Spatial Temporal
| | resolution coverage °\§ S & @& \@, R ne - Name resolution coverage
NLDAS_FORA0125_H_002 PEVAP/pevapsfc potential evaporation hourly total kg/m®  Hourly / 0.125x0.125 deg ~ 1979-present OF oV g G G TN T O o S R o .
—TRMM_3B43_7 — M2TMNXFLX_5_12 4 — NLDAS_FORA0125_M_002 : [ - v E  m Cm NLDAS—MOSOIZS—H—OOZ EVP total cvapotranspiration kg m Hourly /0.125x0.125 deg 1979—present
NLDAS_NOAH0125_H.002 PEVPR/pevprsfc Potential latent heat flux (potential ~ W/m?>  Hourly / 0.125x0.125 deg ~ 1979-present o T ' o o e — -
- - - . : .y : NLDAS_NOAHO0125_H_002 EVP total evapotranspiration kg m Hourly / 0.125x0.125 de 1979-present
evaporation) This 1s an example showing the characteristics of PET and ET during = alin i : S P
- : . . . . . 1rati -2
NCALDAS NOAHO0125 D 2.0 PotEvap Potential evaporation rate kg/m*s  daily 1979-2016 b) Monthly ET and PET [mm/day) drought. The 20012002 rainy season in Southern California was extremely dry NLDAS_VIC0125_H_002 EVP total evapotranspiration kg m Hourly / 0.125x0.125 deg 1979-present
3 8 . . . . . . . s 2 - ;
PEVAD » ST o 0.125%0.125 deg 25 6 Figure a) shows the monthly precipitation from satellite data (Tropical Rainfall NCALDAS_NOAH0125 D 2.0 EVAP Evapotranspiration kgm? st Daily /0.125%0.125 deg 1979-2016
otential evaporation hourly tota m - . .. .
NLDAS_FORA0125_M_002 : ’ Y © monthly /- 0.125x0.125 deg  1979-present - ) E Measuring Mission), and models (MERRA-2 and North American LDAS) near San NLDAS MOS0125 M 002 EVP total evapotranspiration kg m? Monthly / 0.125x0.125 deg ~ 1979-present
. o o o o C e . S - _
NLDAS NOAHO0125 M.002 PEVPR/pevprsfc Potential latent heat flux (potential W/m? Monthly/0.125%0.125 deg 1979-present = o.; , 2 - Dlego, CA (11 8°W, 31.5°N, 116.5°W, 33.5 N): 1ndlcat1ng Very low precipitation . NLDAS_NOAHO0125_M_002 EVP total evapotranspiration kg m? Monthly /0.125x0.125 deg 1979-present
evaporation) % 6 during the rainy season. The ET from MERRA-2 and NLDAS shows lower values in NLDAS VIC0125 M 002 EVP total evapotranspiration kg m? Monthly / 0.125x0.125 deg ~ 1979-present
: : : ORISR SRR A ¢ Figure b), indicating that the difference between the actual ET and potential ET is
Note: T the data different data collect h ted units of PET and ET P o o o T o Sy - : - - - ~
ote. O Compare € dala 1rom diicren dala colieclions, we nave converica units o an ¢ & A S M > ™ M N Slgnlﬁcantly larger durlng a drought year. Flgures C) and d) are NLDAS ET averaged Sh}lttleworth, W.J. (1993), Chapter 4-Evaporation. In: Handbook of Hydrology (ed Maidment DR). McGraW-Hlll, Sydney, Australia. . |
to mm/day for all prOdUCtS, as shown 1n the Sample plOtS. ——MERRA_ET ==-NLDAS_ET =——PU_PET for March Apl’l I and May during 2001 and 2002 reSpeCtiVC ly fglfigg], 5(;0H041‘39,3(8;91;212))71100r6;(3 JC 8372), On the assessment of surface heat flux and evaporation using large-scale parameters. Monthly weather review, 100(2), 81-92, DOI:
5 > o . . - . )
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