


What is POWER?

The Prediction Of Worldwide
Energy Resources (POWER)!
Project aims to improve the
capability for integrating
environmental data from NASA
Earth Observations (EO), regarding
surface solar irradiance and related
parameters, into decision making
processes regarding energy and
agriculture

As a NASA Applied Sciences
project,

and usage of EO data
supporting community research in
three focus areas
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EARTH SCIENCE
APPLIED SCIENCES
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EARTH SCIENCE

Data Source | Global Surface Solar Radiation @/ APPLIED SCIENCES

. Temporal Span Temporal Average 5 -
ource escription

Daily, Monthly, Annual, Satellite analysis from global cloud imagers (from geosynchronous
Multi-year and polar orbiters satellites) using radiative transfer lookup tables

GEWEX SRB 4.0 Jan 1, 1984 Dec. 31, 2000 Daily

Satellite analysis from CERES convolved with MODIS for scene and

CERES SYN1Deg End of SYN1Deg Hourly, Daily, Monthly,

Jan 1, 2001 Hourly : TOA fluxes, then uses radiative transfer with additional input from
—odl (Uit AUEL, WUIEEET geosynchronous satellites and other inputs to produce surface fluxes
. Satellite analysis of CERES (reflected solar) and MODIS (cloud
CERES FLASHFIlux Siel@r SN Near Real Time Daily DENY, ey, (ATUEL imager) measurements (on Terra and Aqua satellites) providing daily

(current) Multi-year

averaged estimates of radiative fluxes within 5-6 days of real-time.

Production Data Timeline

Production System:

 Dalily solar data products from 1984 provided

through 7 days of real-time at 1 Deg resolution
 SRB to CERES SYN1Deg, to FLASHFIux

1984 2001 3-4 Month NRT
* Hourly from 2001 through 3-4 months of Latency (~7 days)
observation Hourly |
d 1\\\\‘1‘\
SURFACE W~ al XSS [\ ) " _;'j
RADIATION FILASHFInY 1 . (; “ote 2% % J ¢/
BUDGET IERRA-2 : 5



https://eosweb.larc.nasa.gov/project/srb/srb_table/
http://flashflux.larc.nasa.gov/
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@ EARTH SCIENCE
Data Source | Global Surface Meteorology APPLIED SCIENCES

5 Temporal Span Temporal Average 5 -
ource escription

Hourly, Daily, Monthly,  Atmospheric reanalysis with assimilated observations (1-2
Annual, Multi-year months behind real time)

MERRA-2 Jan. 1, 1981 End of MERRA-2 (current)  Hourly

Hourly, Daily, Monthly,  Atmospheric reanalysis with assimilated observations with less
Annual, Multi-year assimilated observations, available within 2 days of real-time

GMAO FP-IT

(GEOS 5.12.4) End of MERRA-2 Near Real Time Hourly

The Multi-satellite Retrievals for GPM (IMERG) algorithm provides
IMERG Jan 1, 2001 Near Real Time Daily Daily estimates of precipitation in UTC time at 10 km resolution,
available within 2 days of real-time.

Production Data Timeline

Production System:
 Daily surface meteorology data products from

1981 provided through 3 days of real-time

« MERRA-2to GEOS 5.12.4 1981 2001 3-4 Month NRT
- Data is at ~half degree spatial resolution Hourly Latency (~2 di\lfs)
// ::ﬁl;
SURFACE \[L L 12))
RADIATION " FLASHFIux Nl %/
’ BUDGET .



http://gmao.gsfc.nasa.gov/merra/
https://gmao.gsfc.nasa.gov/news/geos_system_news/2016/FP-IT_NRT_G5.12.4.php
https://gmao.gsfc.nasa.gov/news/geos_system_news/2016/FP-IT_NRT_G5.12.4.php
https://gpm.nasa.gov/data/directory
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EARTH SCIENCE
APPLIED SCIENCES

CERES SYN1deg(Ed4A)-BSRN Local Daily Mean SWDW Flux
Comparison from 2000-04 to 2016-09
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POWER Services for Data access

EARTH SCIENCE
APPLIED SCIENCES

Different users require different ways to access the same data

POWER Hourly AP| ===

The API allows hourly data requests of POWER Analysis Ready Data (ARD)

Data Requests

Jlore documentation: hitps-//power arc nasa gov/docs/senvic

ﬂ Japi/temporal/hourly/point Singl Point Data Request

eslapitemporalhourly’ . - . r
-

Configuration Settings

ﬂ Japi/tenporal/hourly/configuration Confgurstion Sttings Request

Schemas

ssssssss

}

“(GEOSPATIAL

% NASA POWER | Data Browse

.....

Show 50

[Zo][o[<I@ power-analysis-ready-datastore B Hide folders? & Folder ¥ Bucket (2]

R AMAZON WEB &
S ERVICESI’imestamp It size It

power_901_annual_meteorology_utc zarr/
power_901_annual_radiation_utc zarr/
power_901_constants.zarr/

power_901_daily_meteorology_lst.zarr/

Creating trusted, value-added, easy-to-use

& Services



EARTH SCIENCE
A APPLIED SCIENCES

@’ POWER Products & Services | RESTful APIs & Geospatial Services

POWER Monthly Meteorology

This service provides global monthly meteorology data from 1981 to
2020 from the Prediction of Worldwide Energy Resource (POWER) Data
version 9.0.1.

& Imagery Layer by bmacpher_NASA

POWER is currently providing

POWER Monthly Radiation

w *' This service provides global monthly radiation data from 1984 to 2020
=

) image services for annual
.% radiation, annual meteorology, m W”“

monthly radiatiOn, and monthly TAZ = s il d = T Created: Nov30, 2021  Updated: Nov 30, 2021  View Count: 17
meteorology, and climatologies @ tng s

POWER Annual Meterology

v q— This service provides global annual meteorology data from 1981 to
-
2020 from the Prediction of Worldwide Energy Resource (POWER) Data

version 9.0.1.

B Imagery Loy cpaimmam

LR,  POWER Annual Radiation

& Living Atlas

This service provides global annual radiation data from 1984 to 2020
from the Prediction of Worldwide Energy Resource (POWER) Data
wversion 9.0.1.

& Imagery Layer by bmacpher_NASA

The services can be accessed via the B e e e
Ol NASA eGIS Portal for ArcGIS POWER
Y Group, NASA ArcGIS Online POWER
Group, and the Esri® Living Atlas of
the World (submitted on

11/30/2021).

T erw = |
Thermal Moisture Building ... Four Year Rolling Building ... POWER: Evaluating Data U... POWER Monthly Radiation
9 by bmacpher_NASA 9 by bmacpher_NASA [F] by bmacpher_NASA & by NASA ArcGlIS Online
Created: Mar 26, 2020 Created: Mar 17, 2020 Created: Jun 3, 2020 Created: Nov 30, 2021 y o
Updated: Sep 14, 2020 Updated: Sep 14, 2020 Updated: Feb 24, 2022 Updated: Dec 7, 2021 - : \‘..

View Count: 171 View Count: 261 View Count: 722 View Count: 255 |:

Esri®: is a registered trademark of the Environmental Systems Research Institute, Inc. 12


https://nasa.maps.arcgis.com/home/group.html?id=4b75def515df430980faebca6a007465&view=list#content
https://nasa.maps.arcgis.com/home/group.html?id=4b75def515df430980faebca6a007465&view=list#content
https://arcg.is/1SWeW8
https://arcg.is/1SWeW8
https://livingatlas.arcgis.com/en/browse/
https://livingatlas.arcgis.com/en/browse/

EARTH SCIENCE

Data Access Viewer for Obtaining Data@

A Please note this ication is in active Forward 1o paae curator. A
A\ Please note this application is in active development. Forward bugs/enhancements to page curator. g\

POWER | DA

Prediction 0“ A A Please note this ion is in active Forward / to page curator. A
(DAVe) Beta v2.0.8
3 Beta v2.0.8 e
POWER | DAVe | DAVe Foedback © § DarkMode &
® Single Point Prediction of Worldwide Energy Resource (POWER) | Data aWorldwide Energy Resource (POWER) | Data Access Viewer Enhanced (DAVe)
Garlate [ Tt AN Pordenone =
EZ Regional o 5 5 T L) | 5 .
® Single Point Solar Fluxes and Related PO &1 Padova, Italy X | & e
Vs Como Baséanu 18 : I
— 1 3
@ Global E3 Recional _ Al Sky Surface Shortwave e % %
k¥ Regiona Downward Irradiance =8 iantied Treviso \ osts [106] g
D | @ Global Clear Sky Surface il ) Brescla | "yt
| oRa ~ Shortwave Downward \ ~ Milan o 25k |
& Reports Irradiance &} o i pi(cona @dua Al
Crema oy = ¥
£ Visualize Top-Of-Atmosphere i % 4 . oRlleka s
Shortwave Downward led S ) v ‘ ark
| m & ; Irradiance = Mantba S Istra County | )
@ Reports 3 i, N\ B L - {
| All Sky Surface Albedo b e Uacenza X 1E. Adria .
Y L ‘ B o CR  |atitude: 4541 N
| Integrated Solar Zenith Alassanddd’ / o YL > - A s Longitude: 11.87
Angle 2 \, & = “SAE Puia -~
| Esri, HERE, Garmin, FAO, NOAA, USGS Powered by Esri
| All Sky Surface
Photosynthetically Active Request Results o
Radiation (PAR) Total
g:\eoatgg)l/(r\:tﬁgzifcaaclﬁ/ Active All Sky Surface Shortwave Downward Irradiance v | bata Download n Request Details ® €]
Radiation (PAR) Total
| o) JSON % 45.41,11.87
Near Real Time %~ Radiation
i All Sl_(y Surface UVA ~ 78.97 Meters
; Irradiance Ccsv
>> Additional Parameter Information £ 2022-06-24 to 2022-07-01
| ASCII .
& Documentation | PSSR e 28 All Sky Surface Shortwave Downward @ Response: 1.295 s
o = NetCDF
Clear Sky Surface Short... X Irradiance {6} POWER Hourly API v2.4.2
©& Tutorial © EEW
| Temperature at 2 Meters x % >
800.00 - o EPW_CSV
I <« Collapse | o » L] | ) ) -
| Dew/Frost Point at 2 Met... X 700.00 - hald ° o -
& b tat ® ¢ * ° | e %
] = ocumentation -
%= All Sky Surface Longwav... X % £00.00 . 4 ° re ® .
Frotn wuie g . - I t t * . R I3
© Tutorial Precipitation x . . ® . « °
< 400.00 ° ® . ° .
. & ° 2]
| : ; ° [
Se I e ct e |t h e r Wind Speed at 10 Meters = 300.00 .« % e e .
<« Collapse ° . . ® L] . . @
200.00 - ° [ . ° e ° ®
T — 9 o ° : | b
Data Access Viev s IR W5 SR Y5 SEE W5 JEE N5 2 0P I $ ¢ L
] Documentation 0.00 @ omm» om» om» om» ©mm» om» MM o
« Collapse
& Tutorial
Time
Data Sources: CERES SYN1deg Edition 4.1
o <« Collapse

mailt power-project@mail.nasa.gov @ |
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Analytic Data Services | Reports

Building Climatic Design Conditions Climate Variability and Anomalies Report Windrose Report Table by NREL Classes

POWER Climatic Design Conditions (MERRA-2 and SRB/CERES) POWER Climate Anomalics (MERRA.2 and SRB/CERES) _BEGIN HEADER-
Elevation: 28.3 StdPres: 14.68  1/me Period: 2014 - Note: 0.5 x 0.5 Degree Gridded NASA/POWER Wind ROse MERRAZ/ECS 5.12.4 (FP-IT) @.5 X @.5 Degree Daily Averaged pata
2019 Data Dates (month/day/year): @1/@1/1984 through 12/31/2018

Latitude: Longitude:
29.6106 -82.2603

i Range Based Annual Cycle Values: Temperature at Two Meters (1984-2016) single Point Total
Coldest  Heating DB Humidification DP/MCDB and HR Coldest month WS/MCDE  MCWS/PCWD to B} o g v ! ! T a Locstion: Letitude 32,9531  Longitude -77.823
Month o9 600 99%  DP HR  MCDB  DP HR MCDB WS MCDB WS  MCDB MCWS PCWD E E= Elevation from MERRA-2: Average for 1/2x1/2 degree lat/lon reglon = 83.32 meters Site = na
1 2 1.8 5.6 0.0 N 3.2 o0 N 27 I 27 DS H | value for missing model data; cannot be computed or out of model availability range: -399
) B = Farameter(s):
Annual Cooling, Dehul n, and Enthalpy Design Conditions [ standard Deviation WR18M wWind Rose at 1@ meters (percent)
Hottest Cooling DB/MCWB Evaporation WB/MCDB MCWS/PCWD to B = @ Period Extremes: CLASS_1: 8-1.5 m/s
Hottest Month 0.4% 1% 2% 0.4% 1% 2% 0.4% DB o H Min--1289°C CLASS_2: 1.5-3.@ m/s
Month R;Ege DB MCWB DB MCWB DB MCWB WB MCDB WB MCDB WB MCDB MCWS PCWD E ﬂ E B Max: 31.18°C CLASS 3! 3.8-3.4 m/s
7 125 35 N 347 NN 33 NN 20 NN 201 NN 27 SN ‘ = Py
Dehumidification DP/MCDB and HR Enthalpy/MCDB Extreme ] % @ CLASS 61 5.6-6.9 m/s
0.4% 1% 2% 0.4% 1% 2% Max WB Temporal. Interannual CLASS_| : €.8-6.4 m/s
DP HR  MCDB  DP HR  MCDB  DP HR MCDB Enth MCDB Enth MCDB Enth MCDB t T T t T T T . T T Sousce: NASA POVER CLASS_E: £.4-7.8 m/s
35.8 200 [N 253 200 MM 250 200 DRSNS 206 e ar 201 an s 2 ot Hox De CLASS_8: 7.8-9.4 m/s
[ CLASS_18: 9.4+ m/s
Extreme Annual Design Conditions WR5EM Wind Rose at 5@ meters (percent)
Extreme Annual Temperature n-Year Return Period Values of Extreme Temperature Range Based Annual Cycle Values: Dew Point Temperature at Two Meters (1984-2018) CLASS_1: 8-1.5 m/s
Extreme Annual WS Mean Standard n=5 years n=10years  n=20years  n=50 years & CLASS_2: 1.5-3.2 m/s
deviation S CLASS_3: 3.8-5.6 m/s
1% 25% 5% Min  Max  Min  Max  Min  Max  Min  Max Min  Max Min  Max 5] vigten | it c.p.a m/s
60 52 45 DB -36 374 18 16 -49 386 -60 396 -7.0 405 -83 4L7 Period Extremes: 2 5beh.
wB -54 292 29 04 -7.5 295 -9.2 207 -10.8 29.9 -12.9 30.1 g Min: -13.51 °C ?-3';-‘5’ m’:
e 0] dax: 8.5
2 passse CLASS 7: 7.5-8.0 m/s
Annual Jan  Feb  Mar  Apr  May Jun  Jul  Aug Sep  Oct Nov  Dec 4 CLASS_8: 8.8-8.8 m/s
DBAvg 212 115 153 17.3 213 251 271 27.9 27.5 26.0 223 17.2 15.6 g @ CLASS_9: 8.8-11.9 m/s|
pBstd 07 22 30 1.8 13 1Ll 09 08 04 08 14 21 21 & CLASS_18: 11.9+ m/s
Temperatures, HDD10.0 59 40 8 2 o ] o o [ [ [] 3 6 o @ @ @ @ WD_PCT Wind Direction Percent (percent)
Degree-Days HDD18.3 535 204 95 63 8 o o o o o 8 61 95 | WD_AVG Wind Direction Average Wind Speed (m/s)
and Degree- CDD10.0 4302 100 168 240 350 475 524 563 555 495 397 235 199 Temporat: Interannual DIRECTION This consists of 16 22.5 degree swaths; the center point being defined. (degrees)
Hours  CDD18.3 1747 7 20 45 109 218 275 306 298 246 148 _ 44 3L T t t t + t 1 + t Souroe: NASA POV cLass The NREL Wind Classifications with enhanced low-end wind levels that have different cutoffs for 1em and Sem Heights.
= = Mt Ao o Ao o e oo PARAMETER DIRECTION CLASS_1 CLASS 2 CLASS_3 CLASS ¢ CLASS_ S CLASS_6 CLASS 7 CLASS_8 CLASS_9 CLASS 18 WD_PCT WD_AVG
-END HEADER-
Wind 2.3 27 26 26 o6 o3 o0 N7 o o e WA e WR1EM o00.2 1.59 4.03 1.60 0.33 2.16 e.03 2.85 @.02 2.e3 @.ee 7.3 2.58
. _ ___ ___ ___ ___ ___ ___ ____ ____ ___ ___ ___ ___ | uRLEM @22.5 1.73 388 8.94 e.12 e.ee 2.ea 2.0 @.e1 a.e2 @.ee  &.6e 2.15
PrecAvg 811 53 44 45 41 45 8 77 145 173 38 44 31 WR1EM e45.2 1.42 a.07 1.27 2.9 @.02 e.01 o.00 2.00 2.08 @.ee  6.87 2.8
Precipitation PrecMax 1383 125 94 146 99 108 202 156 268 394 92 101 80 Range Based Annual Cycle Values: Wet Bulb Temperature at Two Meters (1984-2015) WR1EM 267.5 1.53 4.69 2.89 2.41 2.1 e.e4 e.92 e.e1 2.8 @.28  9.68  2.64
PrecMin 3 3 2 1 2 1 3 5 3 1 2 2 5 o WR1EM e90.2 1.24 3.77 1.68 2.16 2.86 e.e2 e.81 e.e1 8.68 e.ee  7.15  2.42
PrecStd 637 48 39 53 41 40 76 68 123 155 37 46 27 WR18H 112.5 1.33 2.56 8.77 2.89 2.03 2.1 2,81 2.0 2.68 9.0 4.38 2,15
. __ ___ ___ ___ ___ ___ ___ ___ ___ ____ | s | WRlEM  135.2 1.8l 171 @.4l  e.l1 .88 8.81  2.88 .88 8.8@ 8.88  3.25 2.8
Monthi 04% OB 132 182 193 229 B B T4 T e 3 202 12 _ Period Extremes: WRleM  157.5 1,15 1,76  @.33 .83  @.89  @.8e  @.el 8.8l  @.el @.28 3.3 1.95
onthly . . . . . X . . . . 8 . g Min: -13.15 °C : : : . . : : : : . :
bowonry g DB 150 a1 152 220 2oy 2a o3 281 271 243 201 109 2. B BN 1.8 1es 1 21 o8 @ am e 80 200 80 L33 1
Bulb and Mean MCWB 11.0 159 152 184 19.4 23.0 23.8 242 234 200 175 16.0 H
Coincident DB 144 181 192 229 265 281 291 280 27.0 242 197 185 : wRigM o 225.2 1.7 1.9 .79 0.3 @.e8  e.e2 a2 .82 824 e.ee 422 2.31
Wet Bulb ® MCWB 107 158 151 183 19.4 23.0 23.8 242 233 198 171 155 g5 WR1aM 247.5 1.13 1.94 2.5 @.13 @.83 @.82 @.82 2.82 2.83 @.28  4.18  2.33
Temperatures DB 13.6 17.9 19.2 22.8 26.2 28.1 28.7 27.9 26.9 24.0 19.1 17.9 kS WR1EM 278.8 1.13 2.64 1.34 8.13 0.88 0.84 0.83 2.02 8.62 0.0 5.42  2.48
10% ycwp 101 157 15.0 181 19.4 23.0 23.8 242 231 19.5 16.5_ 14.6 @ WR1EM 292.5 1.23 3.30 2.03 2.41 @.23 @.89 °.e8 2.3 2.e9 @.08  7.49  2.82
| ! WR1EM 5.2 1.58 3.58 3.2 @.95 @.48 @.24 e.2& e.21 2.25 @.e2  1l.e5s  3.28
0.4% WB 112 160 152 184 194 23.0 23.8 242 234 201 177 163 Temporal Intesznnual WR1EM 337.5 1.51 s.e1 3.13 1.82 2.45 e.27 .17 e.1e e.2e .21 18.86  3.14
Monthly MCDB 15.2 18.2 19.3 22.9 241 265 27.9 27.7 27.1 243 202 19.1 ] ' + " Source: NASA POWER WR1EM ALL  21.e9  47.68  22.68 2.23 1.76 @.86 e.71 2.46 8.68 2.03 100.92
Design Wet ., WB 110 159 152 183 193 23.0 23.8 242 234 200 174 16.0 tan s oot Dec WR5EH aen.2 2.63 1.88 3.79 8.59 8,41 816 a.23 2.15 2.13 .1 7.95 4.2
Bulb and Mean MCDB 15.0 181 19.3 22.8 241 265 27.9 277 27.1 241 201 189 WREEN B23.5 B.a5 173 375 B.53 8.1z 811 583 282 B.81 p.80  G.88  3.77
Culnc::.enl;t Dry , WB 107 158 151 180 192 23.0 23.8 242 233 198 170 155 REEN sa5.0 2.4 1ga aee Py 821 289 287 202 261 oee 7.7 a8
om0 144 o1 o3 e w1 s me m7 oo me 17 e . ore syl iy o s 5042010 R e R R
10%  veos 136 ¢ o WR5EM @98.2 8.52 1.48 3.81 8.5 @.20 8.15 °.89 2.86 2.64 @.88  6.98 .68
. WR5EM 112.5 8.37 1.45 2.24 0.24 0.86 @.85 0.84 2.65 8.2 @.08  4.72  3.57
MDBR  11.5 X . . X X X . . . X X . Period Extremes: | WR5EM 135.8 8.39 1.e8 1.45 0.13 0.7 0.86 0.92 2.00 2.68 @.0e  3.21  3.33
Mean Daily 5o, nn MCDBR Min 25 WR5@H 157.5 8.47 1.18 1.44 0.26 B.04 @.01 0.0 2.01 2.63 @.20  3.24 3.18
Temperature MCWBR! = WR52M 188.2 2.46 1.e9 1.4 2.15 2.7 e.02 @.02 2.e1 2.2 @.ee  3.32  3.23
Range 5o ws MCDBR MaxGe1 WR52M 202.5 2.43 1.18 1.81 2.17 2.1 o.e4 @.02 2.e1 2.e3 @.e1  3.88  3.49
MCWBR WR5EM 225.8 8.47 1.31 2.1 .17 2.12 e.e7 2.2 @.es e.es 2.01 4.28 3.57
WR5EH 247.5 8.42 1.20 1.83 2.27 2.12 @.e5 @.02 @.02 8.e7
Clear Sky taub WR5EH 278.8 8.55 1.31 2.63 2.45 2.16 @.07 2.85 @.1e 8.4
Solar taud WRS8H 292.5 8.58 1.35 3.39 .74 8.35 2.31 @.22 2.18 8.24
Irradiance Ez::gg: - WRS8H 315.8 8.62 1.53 4.21 1.38 0.86 8.62 8.56 @.58 8.78
B WR5EM 237.5 8.54 1.71 4.32 1.86 8.81 @.58 @.53 2.61 8.59
+ t + T + + t WR5EM ALL 7.85  22.74  47.87 .25 2.35 2.73 2.15 2.00 2.11

All-Sky Solar RadAvg 3.2 394 502 597 645 584 543 538 4.79 4.48 353 2.95 son B s P iy i M
Radiation RadStd 112 1.42 1.53 1.64 1.6 1.72 1.65 1.44 1.44 0.99 1.05 0.94




Natural Resources Canada's RETScreen®
Clean Energy Management Software Platform

Renewable Energy World's leading clean energy decision POWER provides global data as

making software for benchmark, feasibility, climatological averages that are
Development performance, and portfolio analysis related embedded in the software and near-real
to nergy efficiency, heating and cooling, time data obtained via a direct connection
power generation and cogeneration,with to POWER.
732,000+ registered users.

- . — ——— — —
122 25.1 32.1% 0.0 3.15
File  Location  Facllity  Energy  Cost  Emissi Finance  Risk  Data lytics  Report  Custom Langusge ¥ | Share v | Subscrie ) ¥ v d = @
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Wicked Joe Organic Coffees

“The benefits of solar, in our view, go far _ »
beyond the financial considerations or return ~ Wicked Joe Coffee utilized RETScreen™
and POWER data to determine that a

Renewa ble Energy on investment. While some regions may have
glazed solar wall would resultin 40% more

‘more optimal’ conditions for solar, we
heat savings of approximately $10,000 per

Deve I o pment believe that any place where the sun shines is
year.

a good place for solar.”

-Bob Garver, Wicked Joe Founder

| Q POWER Data Access Viewer Prediction Of Worldwide Energy Resource e ° o
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Québec 8 POWER Single Point Data Access
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Fredericton NASA Prediction of Worldwide Energy Resource (POWER)
Higher Resolution Daily Time Series 1/, x 1/, degree

Montreéal
Climatology Resource for SSE-Renewable Energy

Halifax
Output Files

\ 22 Year Climatology Average
[ Albany Latitude: 43.8472 Longitude: -69.9236
Value: 3.88 (kWh/m?/day) Time Extent:
Parameter Charts 22 Year Solar Climatological Averages (Jul 1983 -
Jun 2005)
Zoom to vos 30 Year Meteorology Climatological Averages (Jan
1984 - Dec 2013)
Elevation: 27.77 meters

S POWER Layer List = X
Hover for charting tools |
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See bottom left of screen for coordinates
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Building Energy
Efficiency &
Sustainability

Thermal Climate Zone
0 Extremely Hot
1 Very Hot
B 2 Hot
3 Warm
4 Mixed
5 Cool
6 Cold
I 7 very Cold
I 8 Subarctic/Arctic

American Society of Heating, Refrigerating
and Air-Conditioning Engineers (ASHRAE)

The POWER project is working with Using MERRA-2, POWER creates Global
ASHRAE professional association to make ASHRAE Building Climate Zone maps, as
their Climatic Design Conditions report well as"rolling” climate zones from 4-year
available to the public with POWER data means to illustrate the changes in time
globally. from 1984 through 2021.

Building Climatic Design Conditions

POWER Climatic Design Conditions (MERRA-2 and SRB/CERES)
5 . o Time Period: 2014 - Note: 0.5 x 0.5 Degree Gridded
Elevation: 28.3 StdPres: 14.68 Sors Dare

Annual Heating and Humidification Design Conditions
P E— Humidiication DRMCDS and TR Coldest manth WS/MCDB  MCYS/ECWD to
Month 99 69 99% oP MCDB_ DP WS MCDB_MCWS _PCWD

1 62 18 56 oo N 3.2 oo MM 2.7 27

icatio
ttest Cooling DB/MCWB MCWS/PCWD to
Hottest Month 1% 2%
MCWB DB MCWB DB MCWB WB  MCDB WB  MCDB MCWS PCWD
35.5 NN 34.7 BN 33.c IINEN 2s.4 I 251 BN 27.5 DEEEESSS—
Dehumidification DP/MCDB and HR .
A 4% Extreme
HR _MCDB  DP HR  MCDB_ DP H MCDB__Enth  MCDB__Enth Enth s
20.0 IEN 25.3 200 I 25.0 20.0 HEEEN

Extreme Annual Design Conditions

ANSI/ASHRAE Standard 169-2021
Extreme Annual Temperature n-Year Return Period Values of Extreme Temperature (Supersedes ANSI/ASHRAE Standard 169-2020)
Extreme Annual WS Mean Standard n=10 years n=50 years Includes ANSI/ASHRAE addenda listed in Appendix C

5% Min  Max Min  Max Min
a5 DB -3.6 37.4 1.8 1.6
WB 5.4 292 X -9.2 -10.8 29.9

Monthly Climatic Design Conditions
Mar  Apr  Ma

S m L L L m e TR EuE oy imatic Data for
: Building Design

Degree-Days HDD18.3 535 204
and Degree- CDD10.0 4302

Pr
PrecMin
Precstd

PrecAvg 8 Standa s
Precipitation 3 3 2 1 2 1 3 5 3 1 2 2 5

tenance by a Standing Standard Project Committee (SSPC) for which the Standards
ed program for regular publication of addenda or revisions, including procedures for

d may be purchased from the ASHRAE website (www.ashrae.org) or from
logy Parkway NW, Peachtree Corners, GA 30092. E-mail: orders@ashrae org. Fax:
by 5oy o MCDBR PPN T N T T 84 102 11.6 107 00 (worldwide), or toll free 1-800-527-4723 (for orders in US and Canada). For

Temperature

5% WB

taub
taud

Ebn,noon

Edn.noon

Clear sky
Solar
Irradiance

All-Sky Solar RadAvg
adiation Radstd

Includes Web-based access to climatic data, design conditions, figures, and tables.
(Requires Adobe Acrobat® and Microsoft Excel®)



EARTH SCIENCE

POWER Users | Impact of Modern Technology Adoption @ APPLIED SCIENCES
| | | | | After Geospatial Services

. 201 TtoP
.PQWER fU1f1HS Requ;:tqs(?/Oé/m — 8/2)55,/‘;)818,533 RequestsO —— re3sée18:E264,728
7+ million data requests  DataVolume 3,612GB Data Volume 110.46 TB
fOI‘ Over The data volume is available from 6/01/2019 Unique Users 7341389
30,000 unique users e Hourly Data Requests
per month o——

Total Data Requests: > 376 Million

Snapshot of user locations connected to data request locations for 1 day

User Location

1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023

Reqguest Arcs

 ;
¥ Data Location 2022;09‘!’01 00:00-2

~ &

https://power.larc.nasa.gov
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ﬁ“ R N EARTH SCIENCE
s Oadmap | N APPLIED SCIENCES

New & Improved Datasets from

--------------- » Providers (including predictive
datal)

Enhanced Data Production

i
g Technologies

Increased User Community
-== Engagement & Communication
(e.g Validation Tool PRUVE)

<)




g Roadmap | Climate Data Services @ APPLIED SCIEN

APPLIED SCIENCES

Cooling Degree Days: Yearly Sum Across Models and Obs
Langley Research Center

NASA-wide project to assess building - Modal Medwur
system sustainability for operations, o 1| Moder vimt. un i
maintenance and planning according to S 1200  venmn P, e N
Federal regulations g
Assess and utilize NASA Earth Exchange
(NEX) Global Downscaled Data Product from o
CMIP6 model data products: o L, 070 2040 =050 =000
22 of 26 models utilized; runs out to 2100 [ “
3 SSPs processed —
60°S-90°N, all longitudes; downscaled to 20 I E;F - =
km; daily temporal resolution ccaa [ g
9 parameters including: T, Tmin, Tmax, RH —rha. gl et
(g), Wind Speed, Precip, SWdown, Lwdown == L e
POWER Rolling Clim[ L A
1984 to B 8- = .
22 Member Ensemble for each SSP processed S
to assess CCD/HDD at each center _,-/ R
3




EARTH SCIENCE
APPLIED SCIENCES

#&) POWER | PRUVe Tool “=@
A/ parameter Uncentainty Viewar (PRUVe

wicinau

Washington

Currently working on a new
web-application called
PaRameter Uncertainty ViEwer
(PRUVE)

Provides Ability to assess the
uncertainties of the data products for a
region and time period of interest

Q POWER | PRUVe Too| “***
Puretr Uncarity Viewe (PRUVO)

Temperature at Two Meters Comparison (T2M): 2012 to 2019

Key Features:

* Single feature service provides the
underlying uncertainty statistics

¢¢¢¢¢

J @POWER|PRUVeToo\m
N/ Pacamater Uncanainty Viewsr (PRUV)

* No-coding access

* Prototype to include ~3,000 surface sites

* Dynamic data visualization available for each
site

* Creates maps, plots, and conducts spatial
analysis on the fly

* Automatically displays referenced statistical T XL oo it e e s A A
Official: Paul Stackhouse | Contact NASA | Last modified 08/05/2021
content

* Integrated image service as a backdrop



Connect with POWER & Learn More

@ @ NASA Prediction Of Worldwide Energy Resources

Explore POWER'’s docs & Submit your user stories &

learning resources! You are a part of our community! POWER-featured publications!
w Fsri® ArcGlIS StoryMap EE] w The team keeps a list of
. - ’ Contact Information ﬂ- bt ) ’ K
= POWER Services Dashboard R ————— if-'il"'-:"'ﬂil#" & presentations, papers, & projects that

w AP| Landing Pages have used POWER Data.

= Methodology Docs

https://power.larc.nasa.gov/

Energy Webinars

Publications that Mention POWER
by Year

" ARSET Webinars

300

Reach out to POWER directly! |0

larc-power-project@mail.nasa.gov 200
150

100
falguni.patadia@nasa.gov 50

2016 2017 2018 2019 2020 ZOi' N )

Esri®: is a registered trademark of the Environmental Systems Research Institute, Inc.



https://arcg.is/0Xe851
https://power.larc.nasa.gov/dashboard/
https://power.larc.nasa.gov/api/pages/
https://power.larc.nasa.gov/docs/methodology/
mailto:larc-power-project@mail.nasa.gov
https://power.larc.nasa.gov/docs/references/publications
https://power.larc.nasa.gov/docs/references/publications
https://appliedsciences.nasa.gov/join-mission/training/english/arset-nasa-earth-observations-energy-management

Thank you!
Email: larc-power-project@mail.nasa.qgov
Website: https://power.larc.nasa.gov

Principal Investigators: Dr. Paul W. Stackhouse, Jr. & Dr. Falguni Patadia — National Aeronautics and Space

Administration (NASA)

Co-Investigators:
« Bradley Macpherson, Madison Broddle, Christopher Higham, Claire Baldacci, & A. Jason Barnett — Booz Allen

Hamilton (BAH)
« Taiping Zhang, Colleen Mikovitz, Bradley Hegyi, & Neha Khadka — Science Systems and Applications, Inc. (SSAI)

A D O o s ssn
il EARTHDATA T [ e
w OPEN ACCESS FOR OPEN SCIENCE i ® s il
arthdata / Learn icles - o 2K, P
https://www.earth sarthdata ¢ feam £ A
data.nasa.gov/learn e
/articles/power- The POWER of Earth Science Data | iy
overview > e
NASA Earth science data help ensure global coverage for the Prediction of
Worldwide Energy Resources (POWER) Project.

Examples of the tools and charting resources available through the enhanced POWER

DAV. A video from the 2022 POWER Global Community Summit® provides a
demonstration of the enhanced DAV. Credit: NASA POWER. y 4 l Q
C19))
Trade names and trademarks are used in this presentation for identification only. Their usage does not constitute an N 9/

official endorsement, either expressed or implied, by the National Aeronautics and Space Administration.


mailto:larc-power-project@mail.nasa.gov
https://power.larc.nasa.gov/
https://www.earthdata.nasa.gov/learn/articles/power-overview
https://www.earthdata.nasa.gov/learn/articles/power-overview
https://www.earthdata.nasa.gov/learn/articles/power-overview
https://www.earthdata.nasa.gov/learn/articles/power-overview
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