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Monthly NADM Process

Python/ArcPy process (2 steps):

e Preprocess

o Ingest, clean, merge, package data
for authors

e Post-process

o Ingest, project, statistics, package, push data

to public

Index of /pub/data/nidis/shapefiles

Name Last modified Size Description

Parent Directory

nadm-200211 zip 2011-05-05 09:59 187K
nadm-200212 zip 2011-05-05 09:15 239K
nadm-200301.zip 2011-05-05 09:15 513K
nadm-200302.zip 2011-05-05 09:15 735K
nadm-200303.zip 2011-05-05 09:15 247K
nadm-200304.zip 2011-05-05 09:15 36K

nadm-200305 zip 2011-05-05 09:15 37K
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Reconstruction of NADM for March 2006

North American Drought Monitor
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GIS/Data Automation

Linux, Conda, Python, & GIS Tools
e Automate the ingest & processing of data
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{"date”:"20191216","results": [{"20021181":{"de" :10.82289963, "d1": 18.82579975, "d2" : 751849995, "d3" : 5. 62872992, "d4" : 8. 49001181, "none" : 66.33805974} },

{"2@@21201":{"de":10.78439999, "d1" : 8. 57929966, "d2" : 8. 38245972, "d3" : 5. 7735909, "d4":
{"2@@308101"

{"2ee30301"

{"2ee30601"
{"2ee3e781"
{"28e388081"
{"2ee3e901"
{"2ee31001"
{"2e@31101"
{"28@31281"
{"288481081"
{"2eese201"
{"20040301":{"de":8.51719817, "d1":
{"20048401" : {"d0":10. 254408025, "d1"
{"28@4@5081":{"d8":9.67588997, "d1":
{"2ee4e601":{"de":9.92148961, "d1
{"2@e487081":{"de":22.39730872,"d1"

{"20040901"
{"20041001"
{"208411081"
{"28841201"

{"2eese1e1”:{"de":9.960e0004,"d1" :6.,7364502, "d2":3.43424€1, "d3":1, 51438999, "d4" : 8. 26063981, "none"™: 78.09428066} },
{"20@50201":{"de":7.06045008,"d1" :5.63244009, "d2" :4. 0392499, "d3":1.52446997, "d4" : 8. 479819, "none"™ : 81, 26357896} },
{"20050301":{"de":7,19729996,"d1 11.46740997,"d4"10.622374, "none™ 1 82.47331588}},
{"2e@58401":{"de":11.41889954, "d1":5.89965992, "d2":3.42622995,d3" :1.45173081, "d4":@. 24246, "none": 78.36182058} },

{"de":13.94468811,"d1":8.31647968, "d2":6. 38145979, "d3" :8.81739825, "d4":

{"de":12.21e8e017,"d1"

9.31375827,"d2":6.431948€8,"d3":5.85988998, "d4":

{"de":14.7e930004,"d1"

{"de":7.78e25887,"d1"
{"de":9.81947994,"d1
{"de":9.318335055, "d1"

{"20@50501":{"de":11.77499962, "d1" :6.822000083, "d2":3. 64545012, "d3" :8.38453981, "none" :77.37381122}},

{"2eese601"
{"zeese7e1"
{"2eesese1”

:{"de":12.19620037,"d1":6.52583981, "d2": 3, 29851807, d3" 10, 26892599, "none” : 77.71852376}},
{"de":12.20120035,"d1":7.13727999, "d2": 3, 69232928, "d3" : 8. 66992497, "none" : 76 . 29866481} },
{"de":12.e@380039,"d1":5.54731989, "d2" 12, 77015996, "d3" :8.384398, "none" 1 79. 37432176} ],

{"20@58901":{"de":13.85259991,"d1" :7.26860089, "d2":2.21993995,"d3" :8.29736599, "none" :77.16949486}},
{"2@@510801":{"de":15.89560832, d1" :6.84032011, "d2":1. 69738996, "d3" :@. 36886299, "none": 75. 19782662} },
{"28@51101":{"de":14.2493,"d1":6.85442019,"d2":1.958180885, "d3":8. 38477899, "none" : 76.56132877} },

{
{
E-

2ee51201"
2eecele1”
200c0201"

:{"de":16.18190002,"d1":7.62868023, "d2":1. 57124996, "d3" :8.812621, "d4":

{"de":12.96480026,"d1":9.49077988, "d2" 14, 65175809, "d3" : 2, 74260998, "d4

.538725, "none": 66.82972554}},
83653882, "none" 162, 38354815} },
{"28@302081":{"d8":14.55669975, "d1" 1 9. 34972954, "d2" :6. 52854813, "d3" : 7. 37679885, "d4" 1 8. 86292681, "none" 1 61.32531452} },
.272749@1,"none" :65, 91887849},
{"20030481":{"de":15.292608834, "d1" : 8. 39354038, "d2" :6. 59627808, "d3" : 4. 16709995, "d4":8. 157392, "none": 65. 38769725} },
{"2ee3ese1":{"de":12.34790839,"d1":8.98981953, "d2":6. 21138, "d3": 3. 60569, "d4":@. 316138, "none" : 68.52907208} },
5.77120018, "d2":5.3078599, "d3":3.81358004, "d4" :0. 36585599, "none" : 70.83220385}},
{"de":10.41819954,"d1": 18.53759956, "d2": 687420015, "d3" :4. 78972886, "d4" 18. 63252882, "none" :67. 547768671},
{"de":1e.37249995,"d1":9.75988997, "d2" :6. 498865125, d3" :5.125268115, "d4":8.623172815, "none" : 67. 628392825} },
:{"de":1e.3268@035,"d1" :8.98202038, "d2":6. 9235301, "d3": 5. 46080017, "d4" :8. 61382481, "none" : 67. 69302499} },
:{"de":18.55098045, "d1" :7.39537@01, "d2" :6. 68156804, "d3" 15, 75771999, "d4" :8. 86358581, "none" : 68. 75894449} },
1{"de":9.92914809,"d1":7.15454006, "d2" : 6. 68944979, "d3" 1 5. 18662977, "d4" 1 1. 14268995, "none" : 69. 89763834} },
.82410892,"d2"17.11434984,"d3":4,52552986, "d4" 1 1. 16656085, "none" : 72.58921816}},
98789811, "d2":6.49066019, 03" :4,408151978, "d4" :1.222630882, "none" : 72, 87861996},
4.954385@5, "d2":5, 87654519, "d3" 14, 261889885, "d4" 1@, 989334815, "none " : 74, 680390885} },
,92151999, "d2":5. 26243819, "d3": 4, 12865983, "d4" : 8. 75603861, "none" : 77, 12216181} },
7.85199022, "d2":17.23209953, "d3" 14.84574013, "d4" 18, 392382, "none" :60.22338787}},
17823829, "d2":5. 28053084, 03" :14.43794812, "d4" :18. 29367181, "none" : 72, 13368857} },
.24849997,"d2" 14, 82977089, "d3" 1 3. 62501001, "d4" 8. 44487199, "none" : 73. 93843833} },
6.37188983, "d2":5,20536995, "d3" : 3.51686989, 04" : 0, 58880381, "none" :62. BBI4486} },
{"20040801": {"de":11,51430035,"d1":6.82784,"d2" :5,56177998, "d3" 1 3. 77863002, "d4" : 8, 439688, "none™ : 72, 67856165} },
1{"de":12.20069981, "d1" :16.43988008, "d2" 5. 63853979, "d3" 1 3.10355997, "d4" :8. 33926901, "none" : 72, 22885134

" , " f N )
1{"de":10.46590042, "d1" 15.53547001, "d2" 15. 49189997, "d3" 1 2,73521996, "d4" :8. 33948901, "none" : 75, 43202063} },
1{"0e":8.7587,"d1":5.72898017, "d2" 1 4.78016996, "d3" : 282787885, "04" : . 33948981, "none" : 78, 38159881},
1{"00":8.17218818,"d1":5.4822482,"d2" 1 3.48712993, "d3": 1,87472999, "d4" :8. 278981, "none" :88. 78473871,

22231799, "none”:73.58323e8}},
{"de":12.60219955,"d1" :10. 25819969, "d2": 2. 88133881, "d3" 1. 57424998, "d4" 18, 19480659, "none” : 72, 48921378} },
45892799, "none":7@.5911318}},
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Area Drought

Download Image, Download as JSON, Download as XML | Show Data
N.A. % Area in Drought
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Population Drought
Download Image, Download as JSON, Download as XML | Show Data

N.A. % Population in Drought
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Linux, Conda, Python, & GIS Tools
e Automate the ingest & processing of data
HOST CONDA DROUGHT.GOV

Data » Process »
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GIS/Data Automation
Linux, Conda, Python, & GIS Tools

Global Population

m{'inl!l'ﬂ% NIDIS Drought gov

INmﬂgﬂv%Tm“ » U.S. Drought Portal

Evaporative Stress Index (12wk)

Socioeconomic Data and Applications Center

NASA


https://sedac.ciesin.columbia.edu/
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GIS/Data Automation

Raster Tiles Examples Paca Diecry

ciesin-pop-lkm/
cmorph/
csic-spei-1d-01m/

0-04-21 23:00
0-06-29 03:00
0-09-10 04:02
0-09-10 04:04
0-09-10 04:06
0-09-10 04:07
0-09-10 04:09
0-09-10 04:12
0-09-10 04:14
0-
(-
0-
0-
0-
0-i
0-

csic-spei-1d-02m/

G ri d d ed P 0 p u | ati O n csic-spei-1d-03m/

csic-spei-1d-06m/

csic-spei-1d-09m/

GPCC Drought Index cscspei 1 Lo

csic-spei-1d-24m’
GPCC SPI Ty
gpec-di-1d-01m’
GPCC SPEI st
Evaporative Stress Index SSTETEY
0-09-24 23:32

gpee-di-1d-24m/
20-09-24 23:43

Evaporative Demand Drought Index mb;j;ﬁ;f;; 2020:09.24 2343

Vegetation Health Index s ccum-sioce v 20200705 1805

mrms-gnidmet-combined-accum-7d/  2020-06-29 11:36

Ve D R I/Q u i C k D R | mgridmel—mmb?.ued—accum—l4d-" 2020-06-29 11:38
g mrms-gridmet-combined-accum-30d" 2020-06-29 11:38

. mrms-gridmet-combined-accum-60d’ 2020-06-29 11:38

. m O re an d CO u ntl n g ! mrms-gridmet-combined-accum-90d’ 2020-06-29 11:38
mrms-gridmet-combined-accum-180d/ 2020-06-29 11:39

mrms-gridmet-combined-accum-363d/ 2020-06-29 11:39

mrms_accum_since_usdm) 2020-07-08 01:55

nasa-esi-Skm-4wlk’ 2020-09-19 02:40

https://www1.ncdc.noaa.gov/pub/data/nidist/tile/ e e

neei-spi-1d-01m/

09-10 04:16
09-10 04:18
09-24 23:23
09-24 23:25
09-24 23:27
09-24 23:28
09-24 23:30

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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neei-spi-1d-02m/ 2020-09-25 09:14
need-spi-1d-03m/ 2020-09-25 09:16

ncei-spi-1d-06m/ 2020-09-25 09:18



https://www1.ncdc.noaa.gov/pub/data/nidis/tile/
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NADM Dashboard

North American DI’OUght Monitor National Integrated Drought Information System (NIDIS)

North American
Drought Monitor

Products
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current conditions for the following

products:
Sation-Based 1-Month P it of
Normal Precipitation - ge: ted from Qitaya
GHCN Monthly Data
= Toronts
Drougl |
Chicago

o
e
JDetrcit Boston
MeweYork
Danver - Phitadeiphia,
3 StiLouls v

3

San Francisco

Lo Angeles
. Dallas

Houston

ey M

Havana

NADM Percent

How to use this ma




NATIONAL
INTEGRATED

mw | | [II1Y Drought.gov
ArcGIS Online ORYSEN s US. Drought Porta

Global Drought Information System

X/ GLOBAL DROUGHT INFORMATION SYSTEM

GLOBAL DROUGHT INFORMATION SYSTEM

eonditions

Sarclyscicd ETPET Arusmaben

GLOBAL DROUGHT GLOBAL DROUGHT DROUGHT MANAGEMENT DROUGHT RESEARCH AND
MONITORING FORECASTING TOOLS EDUCATION




New Drought.gov

Streamflow Percentiles
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This map shows active wildfires in the LS. overlaid
on top of current V.S, D zht Monitor drought

conditions, The a
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incidents throughout the United 25, For more
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demad U.S. Drought Portal

([[I18Y Drought.gov

Future Conditions for Buncombe County

Evaporative Demand (EDDI) 01/27/20 Updated weekly

EDDI is an experimental tool that can serve as an indicator of both
rapidly evolving "flash" droughts (developing over a few weeks)
and sustained droughts (developing over months but lasting up to
years).

Two Week One Month
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Rasterized to WGS84 & Albers Equal Area

WGS84 (for Climate Engine)
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Albers Eaual Area (5km = more than 852,000 arids)

Maximum USDM Drought Category

Months in Drought over 2019 Cumulative Drought Intensity for 2019

B T T

Do D1 D2 D3 D4 0 2 4 6 8 10 12 o & 12 18 M4 30 B/ 42 48




We've Come a Long Way....
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Bringing Algorithms to the Data Instead of Data to the Algorithms

8% 5b-units are distributed
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Thousands can be processed
simultaneously

Result is reassembled
.. into a finished image




From Archives to Answers that Programmers and Non-
Programmers can Obtain

Make Make
Map Graph

e MENU | vap @ Climate Engine

Caolors~ Map = Masking= Dov

Ing Resel

Variable
Type: 0 Slope of Trend in Land Surface Temperature (MODIS Terra 8-

| Remote Sensing bt -0.40 020 00 020
Dataset: (3) e = Day} ] n
I... ‘1'“?_D|S_ Terra 8.Day "'| Jun 1 to Aug 31, Median, 2000 - 2020, Sen's slope masked at 90% confidence

Land Surface Temperature Trend (deg Ciyear)

Varkabler () S
LST (Land Surface Temperature in Day) v g
Units:[deg C vl
Computation Resolution (Scale): (7)
1000 m

Processing (2)

Statistic (over day range): @

Median v
Caleulation: (7)

| Slope of Trend (Sen's Slope) v|
Mann-Kendall ;Swaiua mask:

| 0.10 (90% confidence) v|

Time Period (7)

Penod of Record: 2000-02-24 to 2020-08-04
Season: .

Last JJA (Jun-Aug) |

Start Day: Jun 1
End Day: Aug 31

| — T

Go’é_gle g : ; -den-mmmmm o — T
Generated by ClimateEngine.org

\_'gar Range for Histor_i_l:_a_l_ _AvngistrIbud on: (@)
2000 v|-|2020 vl




e Satellite Data - Landsat, Sentinel, MODIS, VIIRS,
GOES, Planet, more...

e Climate/Weather Data - MERRA2, CFS,
ECMWF/ERA5, CHIRPS, GLDAS, NARR,
NLDAS, RTMA, gridMET, PRISM, DAYMET,
TerraClimate, USDM, NADM, more...

e Variables - ppt, solar, temp, humidity, wind, PET,
LST, snow depth and water content, more...

e Products - dozens of indices (drought, snow,
vegetation, fire, water)

e Stats - max, min, mean, median, std, percentiles,
counts, trends, climos




Why Climate Engine Matters for NOAA and other agencies

e Cloud-native tool for working )

with NOAA data in the cloud GoogeCoudPatiom
e Can read Gridded CF- @‘? %‘{o
NetCDF from any Google &c?qa %
Data Bucket (AAFC, BDP, L s %
NESDIS, and more) s *
e API, Data Export and A € S

interoperability with GIS, -@' Google Earth Engine

including NOAA GeoPlatform

On Demand Calculations
and Summaries
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Outreach and Trainings

“Climate Engine leverages a powerful
computational server network to provide
geospatial data and statistical analysis in a
lightweight, web-based user interface. This
allows users with limited resources access
to previously overwhelming datasets, and
provides tools for analysis of vegetation,
climate, hydrology, and trends at local,
regional, continental or global scales.”

— Marty Landsfeld, FEWS NET,
University of Santa Barbara, Geography
Department




Contact: Justin.Huntington@dri.edu; https://ClimateEngine.or
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science for a changing world

Google Earth Engine






Climate Engine API & Integration with Other Software

Goal: Increase access to consistent, accurate, scientifically
based satellite and climate data for a range of applications

V 4
I*'w

SATELLITE AND
MET DATA

¢ Resource Management Apps
API ® | Rangelands, Forests,
GOOGLE EARTH i
ENGINE Agriculture

API FOR ET QUERY

MODELS
L ] _.

f" i l - .ff.'

o | Federal, State, Local Agencies
Data access via APls

Early Warning Systems
Drought, Fire, Water

a?'

MODELS / EARTH
ENGINE API

USER INTERFACE




Global -> Regional -> Field scales; Custom Time Periods; No
Downloading of Entire Archives to Answer Simple Questions




Climate Engine API @ cmemere edueon

Introduction Welcome to Climate Engine's API! You can use this AP| to access all the data available in the ClimateEngine.org web tool.
Registration Our APIs are REST APIs which can be made via a simple HTTP request. The base URL for all requests is the following:
Authentication
https://app.climateengine.org/api?
Examples

- We provide two AP services:
AP I for access to Ope rat|0 na.l APl Services * TimeSeries APl download time series data in JSON format
® Raster Maps APl download gridded raster map data in geaTiff format.
data and products

. Raster Maps API
s P . To finish the request, query parameters must be added onto the base URL and separated by ampersands (&). For example, all
arameters

requests must include an AFI key for authentication.

o Example

e Rasters -> cloud optimized ©  Response Registration

s Time Series AP ‘You must register with Climate Engine in order to make 4P| requests.

g eotlffs (COGS) o i Click the button below to start the registration process and to be emailed a key to be included with your request,

® Tlme SerleS '> CSV, Json1 o Example

©  Response

geojson Authentication

Parameter Lists Authentication is done via an API key. You will receive an APl key by email after registering with Climate Engine.

*  Products
In your URL request, you should provide your API key as a parameter in the query string, as done below.
*  Variables

. https://app.climateengine.org/apiiAPT_key=[API_key]
s Geometries

MNote: the above request is not finished, The API_service needs to be filled in. Also, the API_key is but one required parameter in

Automating Downloads the query string (i.e. that which comes after the ? in the URL).

] q t | Description, Example

*  Single Requests

. A string of numbers and characters which is a key to identify your request
=  Multiple Requests API_key Required
Example: &4PI_key=[API_key]

You should insert your key into the placeholder [API_key] in the sbove URL.
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