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Introduction

Summary

The GeoCLIMprogram is one of several agroclimatic analysis tools developed by the FEWS
NET/United States Geological Survey (USG8jacilitates the analysis of climate data (rainfall,
temperature, and evapotranspirationgl$oprovides an array of accessibleafysis functions
that allow you to perform the following tasks:
1 Analyze large quantities of climate data
Create visual representations of climate data
Blend station information with satellite data to create impraadsets
Calculate seasonal trends
Calculate the standardized precipitation index (SPI)
Compare groups of years within a time series
Extract statistics from rastdatasetso createatime series for a set of polygans

=4 =4 =4 4 4 9

Using the Manual

This manual is organized into 12 chapters ams$gmts examples and exercises to help you
understand the different applicationgloé GeoCLIManalysis tools.

Chapter 10Overviewprovidesa brief tour of the various functions availableGeoCLIM.

Chapter 2Settingsprovides detad on setting uphe program andownloading data.

Chaper 3:Data Typegprovides a review of the different data types usedeoCLIM.

Chapter 4Spatial Data Vieweprovides instructions for viewing, editing, and creating shapefiles
and rasters usingeoCLIM.

Chapter 5Climatological Analysiexplains how to calculate statistics, trends, and SPI, among
other functions, for a set perige.g., dekad, month, season)

Chapter 6Rainfall Summarieshows how to calculate totals, averages, and anomaliasstr
period (e.g., dekaanonth, season)

Chapter 7Climate Compositedescribeseasonal analysis among a group or two groups of non
consecutive years within a time series.

Chapter 8Contour T@l explains how to visualize spatial rainfall distribution based on contour
lines.

Chapter 9Calcuate Difference in Averageshows another way of estimating trends by
comparing changes in averages between two pef@ogs dekad, month, season).

Chapter 10BASIICS explains the process of blending station and raster data.

Chapter 11Extract Statisticexplains how to creatgpatialsummaries of historical data for a
given region.

Chapter 12Working with Climate Data Archiveexplains how to manage climate data archives.

For GeoCLIM updates and video tutorials, godie.ucsb.edu/tools/geoclim
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Chapter 1: Overview

GeoCLIM - X
£5

File Tools Help

SCHEN FRFON SN BN

Import climatic data archives
Download climate data by date

Define output options

View list of available data |\ 4

The GeoCLIM settings; select regidii 4

Climatological data analysis; average, percentiles, S \ 4

View explore rainfall summaries \ 4

Climate composites \4

Make contours R4

\ 4

Calculate longerm changes in average

Batch assistant for station/raster blending and analys

Batch editor forediting automation scripts v

Spatial data viewer; display shapefiles, raster daf 4

Extract statistics from raster datasets

Figure 1.1 The GeoCLIMMain toolbar Setting tool (green), data management t¢otange) and analysis toc
(blue).

Summary

Figurel.1 shows the main tools availabletine GeoCLIMtoolbar. These tools consist of
settings, data management, and analysis metfibdschapter briefly describes the main tools in
GeoCLIM, and tte following chapters look at each one in detail.

1.1. Import GeoCLIM Climate Archives| <]

A GeoCLIMarchive is a compressed file containing data for a given climate variable and
specific information to be imported anthdeready for use ithe programThelmport Climate
Archivestool (Figure1.2) makesdatasetsavailable inGeoCLIM. These archive files are useful
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for sharing data amon@eoCLIM users. For information on creating data archivesCéempter
12

Data Archive To Import
| [ Bowse |
Destination Folder

\C\FEWS\GeoCLIM\Program Settings\ Data'\Climate'\ | . Browse |

Figure 1.2 One way of raking Climate data available in GeoCLI¥ through importing archives.
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1.2. Download Climate Data

The Download Climate Dataool (Figurel.3) facilitates bulk downloads of available climate
data via FTP, HTTRor HTTPS from different sources (e.g/CSB, USGS, etc.). Sehapter 2

for more information oiseoCLIM settings, such as adding new climatological data, changing
the workspace, and creating a new area of interest (region) to use with the different analysis
tools.

o= Dewnload Climate data o[ =[]
Download:
Data Set
CHIRPS_PPT_AFRICA_DEKADAL -
Dekad Month Year
Data Bxent Fom (2 ~| (o2 ~|[2018 ~
AFRICA
Data Duration =
For previous |~ dekads
Dekad

[iata Parameter
Dekad Month Year

Rairfall To 3 |0z ~|[2006 ~|

| ok | | Cancel |

Figure 1.3 You can dowload Rainfall, Temperature, or Evapotranspiration data directly fromoalnw
location such as aRTP siteusing the Download Climatic Data Tool
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1.3. Define Output Options L&

TheDefine Output Optiongool enables/ou to specify howseoCLIM outputs should be
generated and where they can be saVbdse options includé-jgurel1.4): (1) the size othe
GeoCLIM main toolbar window(2) the title fonts for the output graphi¢8,) whetheror notto
format outputs for ArcGIS4) the file size limits of the temporary directof$) the output
directory, and6) the prefix for the output files from the ansiy tools.

g5 Define Qutput Options =B 2|
StartUp Program Size 1 Titles for Graphics 2
Widh 1024 Height 768 Show Title [7] Show Ful Title
[] Maximize Set to cument size Forit Name
[TiITIES Mew Roman v]
3 Size Style
[] Format Qutputs for ArcGIS 4
[7] Keep temp files until they reach 0 MB
Output Directary ) 6 Output Prefoc
C:MUsers pedrerost DocumentsGeoCLIM output

Figure 1.4 This tool allows you tdefine output settings.
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1.4. View Available Data

TheView Available Dataool provides a list of the data available for analysis based on the
climatedatasetselected (rainfall, mean temperature, minimum temperature, maximum
temperature, or potential evapotranspiratiéigure1l.5 shows an example of atlisf dekadal
(+- 10-day) total rainfall starting on the first dekad of January 1981 (19810101e
Missing Datg button provides a list ainy missingdatesof the climatedataseselectecbetween
the first and the last date in the time serfé=e [Export Joutton is used to export data from the
selected climatdataseto different formats (singlBIL or NetCDF files, or as &eoCLIM
archive) for sharing or backup. Se®apter Xor more information.

Year

1981
1981
1981
1981
1581
1981
1981
1581
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981

Month Dekad Dekadin-Year Covers Region

Jan 1 1 ok
Jan 2 2 ok
Jan 3 3 ok
Feb 1 4 ok
Feb 2 5 ok
Feb 3 6 ok
Mar 1 7 ok
Mar 2 8 ok
Mar 3 9 ok
Apr 1 10 ok
Apr 2 11 ok
Apr 3 12 ok
May 1 13 ok
May 2 14 ok
May 3 15 ok
Jun 1 16 ok
Jun 2 17 ok
Jun 3 18 ok
Jul 1 19 ok
Jul 2 20 ok
Jul 3 21 ok
Aug 1 22 ok
Aug 2 23 ok
Aug 3 24 ok

Number of Data Files Listed: 1245

Avg Temperature
Min Temperature
Max Temperature

Time Interval

Dekad

List Missing Data

Bport

Close

Delete

Figure 1.5 This function shows a list of the available data from the diff
climate variables for a specific region

The GeoCLIML.2.1 Manual
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1.5. GeoCLIM Settings/ A

The GeoCLIMSettingstool allows you tochangetheregion ofinterestandselect/add/edit new
datasets This sectiorcontains three main tabBigure1.6):

Regioni You can select a preefined region available ieoCLIM or define a new one based
on the area of interest (e.g., country, couptgselected group of countriesty, or custoneed
region).

Mask i Masks are maps in raster format that are used to define the area of interest (region) and
ignore the rest of the dat#ou can define a nemnaskor edit an existingpnefor the selected
region; this mask will be used in the analysigls or for the map viewer (e.g., landmasses; non
desert regions).

Data i You can select alatasetfor each of the available climate variables in the program
(precipitation, average temperature, minimum temperature, maximum temperature, and
evapotranspation). For more information, sebapter 2

2./ GeoCLIM Settings i ol e

Region | Mask

Select Region

Ethiopia

(ot e = -
Define Other Re,

Precipitation Dataset [CHIRPS_2.0_MONTH_AFRICA +] [ Eat |
Avg Temperature dataset | GHORN_TEMP_AVG +] [ Eat |
Min Temperature dataset | GHORN_TEMP_MIN +] [ Eat |
Max Temperaturs datasst | GHORN_TEMP_MAX ~] [ Ed |
[ Evapotranspiration dataset | Defautt_Dekadal_PET - [ e |

Use Userdefined PPT and PET Datasets Define New Dataset

Figure 1.6 The settings tool allows the user to select the cli
data and the region for analysis.
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1.6. Climatological Data Analysis@

The Climatological Analysis of Climatic Variable®ol (Figurel.7) is designed to calculate and
display the statistal characteristics of rainfall, evapotranspiration, and temperatureTdhega.
tool displays all the yea(d) and period$2) (months, dekads, or pentads) available for a
selected climatdatase{seechapter Sor a more indepth discussion of this tool).

Region
Nepd v

[] Add up seasonal totals

Select Dekads To Process Select Years to analyze

Select Parameterto Analyze

Rainfal v
Specify Analysis Method
‘A\raage V‘

Specify Folder to place Outputs
C:\FEWS\GeoCLIM\Output\ | Browse |

alze | Close

Figure 1.7 This tool facilitates the calculation of statistics, trendad standardize
precipitation indexamong other functions for specifidataset.
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1.7. Rainfall Summaries R

TheRainfall Summariestool (Figurel1.8) calculates the total rainfall, the lotgrm average, the
difference andthe percent of the longerm average for a selected regand range of dates
More details on this tool are availablecimapter 6

S

Select the dates for generating rainfall summaries

Morth Year
From [1]3 v] ’2‘“5 v] = Summaries
Month Year Cument Period Total
Te [DB "] [2015 'l = [7] Average Period Total
Output Folder Use GeoCLIM defautts [C] Difference from Average
C:\GeoCLIMOutputh [] Percent of Average
Mask File Use GeoCLIM defaults
CAUsers'cholen'\Documents GeoC LIMProgram Setting
Time Inteval Output Prefic
 [Morth 201508 | Make Mask From Vector

Figure 1.8 The rainfall summarietol calcubtes rainfall total and anomalies for a selec
period of time.
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1.8. Climate Composite =

The Climate Composite®ool facilitates the seasonal analysis for one or two groups of yers
may be norconsecutiveThe tool calculatethe seasonaaverage from a group of years, as well
as comparing the seasonal rainfall performance between two groups of years, by catbelating
percent of average, anomaliaad standardized anomaliésgurel.9). Seechapter for more
details.

8! Climate Composites - O X
] July to June Sequence Select a Region Select Parameter to Analyze Specify Analysis Method
Ethiopia_int v Rainfall v Anomaly v
Average
Percent of Average
Select Periods To Process Select Years to analyze Composite 1 Stan da v Andiia
Jan 1981 1982 N
Feb 1983 1987 Baseline
Mar 1984 >> 1992
Apr 1985 1993
M. 1986 72 1995 From To
1989 1998
1990 2003 [ 1981 | — [ 206 |
1991 2005 v
ep 1994
Oct 1997 Qear
Nov 2000
Dec 2002
2004 .
2010 Composite 2
2012 1988
2013 1996
2014 2d 1999
2016 2001
2006
<< 2008
201
Select Al Periods Select All Years Clear
Specify Folderto place Outputs
[C:AFEWS\GeoCLIM\Output\ Browse Analyze | Close

Figure 1.9 TheClimate Composites tool facilitates the seasonallysis fo
one or between two groups|[pbtentially non-consecutiveyears.
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1.9. Make Contours @

TheMake Gridded Contoursool (Figurel.10) displays smoothed contours for a specified

interval based on a rastérkl

within a region of interesReadmore about makingontours inchapter 8

-

P

o5 Make Gridded Contours o[- | ]

Select Bil File to Contour
Specify Output File

Contour Interval 200|

Window Size Missing Value
b x 5 -59595

Browse

Figure 1.10 Display rainfall data based on contour intervals.
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1.10.Climate trends - Changes in Average_*

TheClimate Trends Changes in Averagetol (Figurel1.11) identifies trends by calculating
the difference in average between two periods (denotBérass landSeries 2in Figurel.11).

Seechapter Jor more detalils.

Select Parameter to Analyze Time Interval for Inputs Region

i
FE Climate Trends - Change in A =8 |

[T Julyto June Sequence

Figure 1.11 The Climate Trends tool compares the average rainfall for two peric

time, idetifying trends.

The GeoCLIML.2.1 Manual
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Select Months To Process
J -
Fae?, Grid
.T;r GeoCLIM Missing Values FROM -1 TO -9999
Ma |
Jun 3 Folder containing Grids
ﬂg ettings" Data' Climate\|RE13_PPT_COLOMBIA_MONTHLY'
5
O?ip Prefix Date Format Suffix
Nav = ire18 4digt year; 2-digit morth v] il
Series 1
Grid Files Look Like: ...
Year Year 1 Fies ook Like
Fom [1581 +| To [1967 ~
) Qutput Folder
Seres 2 C:\Users'pecheros\Documents\GeoCLIM\autput
Year Year
From [1558 +| Tol23 ~
Advanced
’ Process ] ’ Close
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1.11.Batch assistant for station/raster blending and analysigl

The Batch assistartbol (Figurel.12) allows you to validatsatellitebased data using
climatological stations, blend climatological stations with raster (@&&11CS), and interpolate
juststations. Thisectioncontainghefollowing modules
1. Blend rasters/grids with stationsrhis function blends raster (e.g., satellite data, etc.) with
stations available for a specific period to createw and improved climatataset
2. Validate Satellite Rainfatl Validates a rastetatasetusing station data by comparing the
pointto-pixel value for each station. The results indicate how different thedatasets
are.
3. Interpolate just stationsThis function uses a modified inverse distance weighting (IDW)
process to interpolate statiwalues. Seehapter 1Gor more information.

The assistant generates batch operations that are written to a script, allowing the processing of

several years of data at once. The script can be used later wighttie Text Editortool to run
frequent processes with similar settings.

a5 Step 1: Batch Assistant - B

Step 1
Select the type of batch operation you would like to perforn
®) Blend rasters/grids with stations

() Validate Satellite Rainfail

) Intepolate just stations

Help Cancel > Neaxd

Figure 1.12 The Batch Assistant tool has functions to: validate satellite estil
data using station values, blend station data with raster (BASIICS) &
interpolate station data.
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1.12.Batch Editor for Edi ting Automation Scripts %

TheBatch Text Editor allows you to change scriptisat werepreviously generated using the
Batch Assitantool. (e.g, adifferent period irDATESBRACKBTFigure1.13). Seechapter 10
for more information.

o]’ GeoCLIM Batch Text Editor - ire_CAgbI [N =T

File Edit Run Tools Help

J|BEGIN IRE
MULTISTATIONFILE "D:\Data\precipitation\Ground stations\americas\Mario WE cafe
\ca_month2.cav"
BEGIN FILEDETAILS
DELIMITER "comma"
MISSINGVAL -9539
NUMHDRLINES 1
LONGCOL 2
LATCOL 3
YEARCOL 4
HELDERROW 1
STNIDCCOL 1
MONTHOLTOL12CCLS 5 16
END FILEDETAILS
GRIDFOLDER "C:\Users\pedreros\Documents\GeoCLIM\ProgramSettings\Data\Climate
\CHIRPS_PPT_GLOBAL MONTHLY\"
GRIDPREFIX vlp&chirps
GRIDDATEFORMAT YYYYMM
GRIDSUFFIX .bil
MISSINGVALUERANGE -9 -99592
DATEBRACKET FROM 2012/04/1 TO 2013/12/1
CUTPUTSTATSFILE "D:\Data\precipitation\GECClim archives\irel8 ppt CA MONTHLY\ire ca4.csv"
DIAGNOSTICOUTPUIS True
OUTPUTFOLDER "D:\Data\precipitation\GEOClim archives\irel§ ppt_ CA MONTHLY\"
OUTFUTPREFIX ire
CUTPUTDATEFCRMAT YYYYMM
OUTPUTISUFFIX .bil
WEIGHTPOWER 2
MINSTNS O
MAXSTNS 10
SERRCHRADIUS 100
FUOZZFACTCR 1
MAXRATIC 3
MAXEFFECTIVEDIST 50
FORCEDLONGRANGEVAL 1
INTERPOLATICHALGORITHM idw_s
UPPERLEFT XY -93 20
LOWERRIGHT XY -76.5 6.5
|END IRE

Figure 1.13The BASIICS process could bertm using the batch assistant tc
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1.13.Spatial Data Viewer 4

The Spatial Data Viewe(Figurel1.14) displays raster and g®r data andacilitates the use of
basic GS functionalitysuch as editing legendsnddigitizing polygons. Seehapter 4or more

details.

File Edit Zoom Settings Tools Help
pPRnsEeEs i 8£

EAC_adm0

t avgMar to_May_1981to20
0-200

[_]200-400
[ ]400-600

[ 600 - 800 (]
800 - 1000
E 1000 - 1500
1501 -2000
lzooo-sooo
3000+
EN.A

Lat: 3.648355 Long: 53.64161

Figure 1.14 The spatial data viewer; displaying aerditing of raster data and shapefiles.
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1.14 .Extract Statistics from Raster Datasetﬂ

The Extract Grid Statisticiool summarizes raster information by zode$ined ina vector file
(polygonssuch aglistricts, provincesetc). Thistool produces a table with summary statistics

such as average, sum, maximum, minimum, range, or standard deviation for each polygon. This
extractioncan be applied to a singdémate gridor a set of climate raster files defined in the

time series optionHigure1.15). For more on this tool, sedapter 11

Figure 1.15 Extract summary statistics based arlygons.
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