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Chapter 1: Introduction and Overview

Summary

The GeoCLIM is a spatial analysis tool designed for climatological analysis of historical rainfall
and temperature data. The GeoCLIM provides non-scientists with an array of accessible analysis
tools for climate-smart agricultural development. These user friendly tools can be used to obtain
and analyze climate data, blend station data with satellite data to create more accurate datasets,
analyze seasonal trends and/or historical climate data, create visual representations of climate
data, create scripts (batch files) to quickly and efficiently analyze similar “batches” of climate
data, view and/or edit shapefiles and raster files, and extract statistics from raster datasets to
create time series.

Using the Manual

This manual presents examples and exercises to help you understand the different application of
the tools of the GeoCLIM. The Introduction and Overview chapter is meant as a brief tour of the
various options and tools available in the GeoCLIM. The Installation chapter will guide you
through setting up the GeoCLIM and downloading data. The Data Types chapter provides a brief
review of the different data types used in the GeoCLIM. The Spatial Data Viewer chapter is a
general tutorial for the various uses of the Spatial Data Viewer. The Reclassifying Rasters
chapter details the steps required to alter raster data. The Station Blending and BASIICS chapter
is a walkthrough of the uses of station blending, how it can improve the data, and how to use the
blending tools (including the BASIICS tool and its output). The Climatological Analysis chapter
explains how to use the Climatological Analysis tool to make various calculations for rainfall,

temperature, and evapotranspiration. The Contour Tool chapter briefly reviews how to delineate
the amounts of rainfall for a certain area over specified periods for comparison. The Time Series
chapter explains how to create summaries of historical rainfall for a given region. The Advanced
Topics chapter gives a slightly more in depth review of the various tools and settings of the
GeoCLIM.
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The Main GeoCLIM Functions

This section presents the main tools available on the GeoCLIM toolbar. Although other tools are
available on the menu, below we focus only on the most frequently used functions in the toolbar.

@ GeoCUM N SR

File_Tools_ He
|

r

Import Climatic Data into GeoCLIM l
Download climaticdata archives
s

Define output option

View list of available data

GeoCLIM Setup - select region etc

. 4
BASIICS: Background Assisted Station Interpolation
for Improved Climate Surfaces

Climatological Data Analysis (mean, trend, percentile etc)

View Intra-seasonal rainfall summaries

Make Contours

Calculate Long Term Changes in Average

Batch Assistant For Easily Developing Automation Scripts

Batch Editor For Editing Automation Scripts

Display Spatial Data such as shapefiles and .bil files

R
Extract Statistics from raster datasets

GeoCLIM Manual 6|Page



1) Import Climatic Data into GeoCLIM

i — - ~
—ee R
File Tookz Help
L oz H "
#¢ Impont Climaze Archives =1t -[1. « Users » pedrercs » MyDacuments » GeoCLIM
Dt Bechive To hnpodt Orgenize ~ Inchude i hibrary = Share with = MNew f
C \Lners\pedrerns ' Dosuments \GeolL I Progran Setings\Daea Cimate ¢ [ Erowse i Name =
Deetiristion Fokder B Deskrop b Colars
C'\Lsens'pedrers \Documerts \GeolLIM Progen Setings \Dees Cimate [ Ervwse| i Dowelonds .
. Recent Places b regors
b Temp
i Lbrares Ju whpp
' f 2] Decumants __ aueedovinload gbl
1 Myt l - & Music | climatedstasetdefintions
I Fictures _ hpdataregion
| @ viee: - Mplataregron CHIRD
| GeeCLIM_fustcBetchSettings
1™ Computer | GeeCLIM_ClrSettings
. . & windows () | GeeCLIM mapSettings
The Import Climate Archives tool allows you to cx 3TEDsta (D) £) GeolLIM_uploadSettings
add data to the GeoCLIM. For example, when a |® (] GaeCLRA userSastings
. . X o K () L GeoTLINE_ What ToSave
dataset is prepared in-house, this tool can be used & 0.0 | RS0 st
. . U (L)
to make that data available in the GeoCLIM or for »
sharing with other GeoCLIM users. W Network

2) Download Climatic Data Archives

Select the dates for which data should be downloaded Doslondt ) )
Do D With the Download Selection tool,
Petod  Worth  Yer i you can download data by date
- v v | v
From (Sl (vl lami3e v Morth (From and To). You can also
| \ Select Data Parameter specify the Data Duration (daily,
Forprevious (0 | pentads Rairfal
Evapotranspiration dekadal, pentadal, or monthly data),
Pertod  Morth  Year _ _ the Data Parameter(s), and the Data
To 6 v|[[n v~ Select Data Regon Reoi
s = gion.

o | [

[[] Data akready downloaded
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3) Define Output Options

The output options available in this tool allow you to define the directory where you want all
your automatically-generated output to go. Additionally, you can add a prefix to each of the
output files, change the font type and size, startup program size, and more. The defaults are as
shown.

a2 Settings for sanang Water Batance outputs o | )
Qanlp Program Sze Tities for Graphics
Viah 024 Wegt 753 ¥ Show Tt Shvow Ful Tele
Fortt N
| Maure | Set to curent sze . B
| Tormees o Roman .
B Style
Fom k GIS
._ omet Outputs for AecGIS 0 = A =
Kaep tomo fies urtl they mach 0 MW .
Outpt Dvectory Output Prefx
C s gocrerca Dacunants'GasCl I \autput [ ——
oK | Cove v

4) View List of Available Data

The Available Rainfall Data window allows you to list the data available for analysis among the
different types of data (rainfall, temperature, etc.) that can be used in the GeoCLIM. For each
data type, the data duration shown (Month, Dekad, Pentad, etc.) will match the currently selected
dataset. The example shown here is a monthly dataset that starts in January 1981 and goes to

September 2013. If the rainfall | . Avitsble Rsinet Dats (Monthe) =R =%
data did not cover the region — ———— 3
selected in the GeoCLIM settings 181 an o 2
' 1981 Feb o e T
(see the Installation chapter), 1981 Mar ok Min Temperatuse
1981 Ape ok P. Evapotranspiration
then these data would be L o
1981 Jun ok
highlighted yellow and the E Y o e bt
. 1981 Aug ok
‘Covers Region’ column would 1981 Se P ‘
indicate that the rainfall data and g -
region do not match. The ‘List e TE * T
Missing Data’ button will also = T g
show what months are missing T 2 |
during what years for the whole | 1 %] =
period (based on what data type | = 7 = [ o
you selected in the “View’ menu). | 72 =
1982 Dec ok .h
Number of Data Files Listed: 393
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5) GeoCLIM Setup — Select Region, Etc.

The GeoCLIM Settings window allows you to alter initial setup options. There are three main
tabs for this:

— =
1 Region Freconston Daaset
= Select/revise region | e Tempenre dasne
2. Mask E et OB PP OO DGO,
= Define specific mask or region for | v fergents e }E:acﬁ‘?;rﬁ?::l.nf o -
computation and display (e.g., g — v) [Gm
land masses, non-desert regions). It ers 4 PTG e
3. Data
* Click the ‘Select Dataset’ button ox Cann
to change the data to be used for
analysis and select the desired
dataset.
o [ omn |

6) BASIICS: Background Assisted Station Interpolation for Improved Climate
Surfaces

This tool allows you to select the type of process to be performed. The available processes are:

» Blend rasters/grids with stations: This takes

P

%5 Step 1: Batch Assistant o @)= the raster (e.g., satellite data, etc.), overlays the
Step 1 stations available for a specific period, and
it fa e bl e e A e blends the two to create a new, improved
dataset.
::::z:ﬁ?dmwm » Validate CHIRP: Validates a raster dataset
km*m using station data by taking the station value,
extracting the value of the pixel where stations
are, and compares the two. This indicates how
— R much the station_ and the ﬁ?ld values diffe‘r.
» Interpolate just stations: Uses inverse

distance weighting interpolation process to
interpolate the stations only.
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7) Climatological Data Analysis (mean, trend, percentile, etc.)

The Climatological Analysis of Climatic Variables tool is designed to analyze rainfall,
evapotranspiration, and temperature information. All the years and months available are listed
(such as from 1981 to 2013) in separate columns: months (‘Select Months Comprising Season”)
and years (‘Select Years to Analyze’).

a7 Cimatological Analysis of Climatic Varisbles = Fon <~
You can select the range of months . - L s Aegon
:
and years desired, as well as the N
. . Sded Months Compiising Season Sele?l Yeas to analyze -
desired Analysis Method (such as  [ia

Average), Parameter to Analyze (such
as Rainfall), and the Region (such as
EAC). You can also specify the output
directory. Clicking the ‘Analyze’ | _
button will produce a map | SeectéiMoons |

representing your desired parameters.  speciy Foldertoplace Outputs

. . . C:\Wsers\pedreros\Documents\GeoCLIM\output Brow Trend
See the Climatological Analysis Pooerkes
. . . 5P
chapter for more in depth discussion [ Anshze | [ Ciose pot_avoAp_to_Jun_1961102014 b0

of this tool, including a discussion of -
the Trend analysis method option.

8) View Intra-seasonal Rainfall Summaries

" o2 Rainfall Data Selection =)
Select the dates for generating rainfall summaries Region
Morth = Year 2
From [0 v][203  v][5 [ seasonsian Summaries
V] Total
1 manth only -
For previous 2 marths | Average
| Diference from Average
. . . Morth Y 7] Percent of Average
The Rainfall Data Selection tool provides To [ <] [0ns) @RSk
summaries of different periods. You can
Dekad Month  Year Time Inteval

choose either the total, average, difference
from average, or percent of average for a

Season Starts On: |2 "HEJ > (2013 - Morth

specific set of months, and select the Vector Man for Oveday (9] Use GeoCLIM defauts
output location. Make sure that the long fome

. . . Output Folder 7] Use GeoCLIM defauks OutputPrefix
term average is available in the same (= 2012016201310
directory with the data. Mask Fie 7] Use GeoCLIM defauts [ Make Mask |

Browse | From Veclor |
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9) Make Contours

s Make Gridded Contours

Sedect Bil File to Contour

The ‘Make Gridded Contours’ tool allows you to
specify a single interval on a selected map. To
display contours for the specified interval, select
the desired map (.bil file) and input a value (e.g.,
200) into the Contour Interval field. The unit for
this field is in millimeters for rainfall and Celsius
for temperature. This tool is useful for comparing
the change of contours from one period to another.

Specify Output File

10) Calculate Long Term Changes in Average

% GeoCLIM
File Tools Help

5HE\

¥ ROAL &&Hﬂ‘

Calculate Long-term changes in average

The ‘Climate Trends - Changes in Averages’ tool compares the difference between averages for
two specific periods. For example, you can select a set of months (season) and choose range of
years (From to To) for Series 1 and Series 2 to ascertain how much the average rainfall or
temperature has shifted over those two time periods.

5 Climate Trends - Change in Averages i ._‘.3.._@
] July to June Sequence  Selact Parametsr to Anslyze Tiene Interval for Inputs Region -
Rainlal - [Month - [Eac ~)
Select Months To Process
[Jan | :
|Feb ' Grd
E GeoCLIM Missing Valoes FROM 9 T0 9399
May
-MIIIIIE Folder containing Grids
|Jul ‘ jettings\D sta\Cimate\CHIRFS_PPT_GLOBAL_MONTHLY\ [ Browse
|Sep ;
| Dt Prefx Date Fomat Sulfx
[Nov i viplohit [ 4-digh ye: 2-digi monih x| u
Sedies 1 o .
vid Vo Gnd Files Look Like: ...
Fom 191 +| To 1897+
) Outpust Folder
Sedes 2 C:\Users\pedreros\Docunents\GeoCLIM\output (CBrwss
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11) Batch Assistant for Easily Developing Automation Scripts and 12) Batch Editor
for Editing Automation Scripts

Fa Geol1IM Batch Text Eiacw - e, CAGH —

Fle Eda Pun Toch Hep

szaticns\amerizas\Maric WE cafe

The GeoCLIM contains a ‘Batch Assistant’ tool
that helps create automated scripts for frequently
run processes. The ‘Batch Editor’ allows you to

To— manually change the code in the batch file
without needing to go through all the steps of
the ‘Batch Assistant’.

13) Display Spatial Data Such as Shapefiles and Raster Files

The Spatial Data Viewer
allows you to view raster
data, change the legend
colors and ranges, bring in
vector files, digitize over
any region, and paint over
a raster with a newly
defined wvalue. See the
Spatial Data  Viewer
section for more details on
this tool.

& Spatial Data Viewer e . S

File Edit Zoom Settings | Tools | Help

JCRCE BN = K i @Sy

EAC_admd

chirpl #8105
0.5
6-10
11-20
1-30
31-50
51-100
101 - 150
> 150
NiA

Lat: 2974316 Long: 39.69311
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14) Extract Statistics from Raster Datasets

The Extract Grid Statistics tool allows you to calculate areal statistics such as areal averages,
totals, and max for raster data over a given area (e.g. the average rainfall over District X in May
2007). You can use this to extract time series over a given area of interest, input a shapefile that
defines the area or areas to analyze, and add any rasters required for that time series. For
example, to analyze a hot spot as a possible problem area, you can digitize that region and use
this tool to select all the historical rainfall data for the given polygon.

Select Vector File for Bdractng
C:\Users\miryam'\Documenis \GeoCLIM\Program Settings\Data\Maps\EAC_adm0.: | Browse
Unique [D Field for Extraction
ADMO_NAME v
Select Raster Fies For Extracting | Auto-Label Rows with File Names t
Row FileName o P
chips...  C:\Users'\miryam\Documents\GeoCLIM\Program Settings'\Data\Ci..
chips... C:\Users'\miryam\Documents'\GeoCLIM\Program Settings\Data'\Ci.. =1l
chips... C:\Users'\miryam\Documents'\GeoCLIM\Program Settings\Data\Ci.. :
chips... C:\Users'\miryam\Documents'\GeoCLIM\ProgramSettings'\Data'\Ci.. v
chips... C:A\Users\miryam\Documents\GeoCLIM\ProgramSettings\Data\Ch..
chims... C:\Users\minyam'\Documents\GeoCLIM\Program Settings'\Data\Ci.. Remove
chips... C\Users\miryam\Documents\GeoCLIM\Program Settings\Data\Ci..
< > Save
Raster Image List File
C:\Users\miryam'\Documenis'\GeoCLIM\Program Settings'\ Temp \templstfile st Load
Specify Output File for Stats
. Browse
OK Close
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Chapter 2: Installation

System Requirements

=  Microsoft Windows Operating System (XP or later)
*  Microsoft NET Framework v4.0. (Click here to download if needed).

Summary

New versions of the GeoCLIM are released periodically as bugs are discovered and repaired or
when performance improvements are implemented. This section will guide you through the
process of downloading and installing the GeoCLIM. For video tutorials of this topic and more,
please visit the CHG website at chg.geog.ucsb.edu/tools/geoclim/index.html.

Step 1: Download and Install the GeoCLIM

If an older version of the GeoCLIM is already installed, you will need to uninstall it in order to
install the current version. To download the GeoCLIM application, go to the Climate Hazards
Group’s GeoCLIM wiki page (http://chg-wiki.geog.ucsb.edu/wiki/GeoCLIM) and select the
latest GeoCLIM download. Once the file is downloaded, right click on the file and click ‘Open’,
or double click on the file. If prompted, click ‘Run’ or ‘Allow’. Follow the instructions on the
subsequent dialogue boxes: click ‘Next’, accept the terms and click ‘Next’ again, click ‘Next’ to
use the default installation directory or ‘Browse’ to change it, and then click ‘Install’. Finally,
click ‘Finish’ to close the installation window. The program can be run by navigating to the
installation directory and double clicking on the GeoCLIM.exe (version names may differ),
going to the Start Menu and selecting the program there, or double clicking on the desktop icon
(if available).

Step 2: Select Geographic Area and Region

Once the GeoCLIM opens, choose a geographic area from the ‘Select a Geographic Area’ menu
and a region or specific country from the ‘Select Region” menu. Even if your region of interest is
not available, you should still select one of the 1a seect region -

available regions. Adding regions of interest '

Select Geographic Area Select Region
will be covered later on in the manual and C— P — .||
creating a new region will be covered in the Sanc ié’f ,
Advanced Topics chapter. Once the desired | FJ%:% |
options are selected in the appropriate fields, " !
click ‘OK”. | |
f .
| [ Corcet
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Step 3: Download or Import Data

After the area selection window, you will

see the “GeoCLIM has No Data”
dialogue box. You can either (a) import

existing archives (files created with an
entire dataset - see Note 1 below) into There are no Cimate Datasets regitered in this installation of GeoCLIM. You wi

L. | not be able to perform any analyses without data. Do you want to download the
GeoCLIM by clicking ‘Import’ or (b) CHIRFLS dataset or mport some other datasets? ¥ you choose Cancel you can
L. always import or download at a later time.
download the data by clicking
‘Download’.

Note 1: See the Creating Archives — L
section for creating new archives.
To download ready-to-install
archives of CHIRPS, go to:

ftp://chg-ftpout.geog.ucsb.edu/pub/org/chg/products/GeoCLIM/Geoclim_archives/

In the ‘Download selection’ window, select a period range for ‘From’ and ‘To’. Select a duration
segment from the ‘Data Duration” menu (dekad, month, etc.). Selecting any data duration other
than ‘Month’ will open up an additional option in the ‘From’ and ‘To’ sections. The user can
also select a Data Parameter (Rainfall) and a Data Region. When all the desired options are

chosen, click ‘OK’ to download the specified data.

Select the dates for which data should be downloaded

Morth  Year
-/ (o0 «||1981
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Note 2: At the time of this
Central America.

writing there are only two pre-defined regions, Africa and

Bxracted fies chips201306 bi
Extracted fies chips201306 har

Extracting fies from chips201307 tar gz. Please wat ...
Extracted fies chips201307bi
Extracted fies chips201307 har

Extracting fies from chips 201308 tar gz. Please wat ...
Extracted fies chips201308 bi
Extracted fies chips201308 hdr
Extracted fies chips201309bi
Exracted fies chips20130S hdr
Renamed fies chips201309 bl to chips201309bd

Renamed files chips 201303 hdr to chirps 201309 hdr

Setting up the GeoCLIM

Once the dataset is installed, either

Next you will see the ‘GeoCLIM
Processing Console’ window, which
shows the files downloading. When
the download is complete, click
‘Close’. Note that this may take a
while depending on your computer or
internet speed.

by importing an archive or by downloading the files, you

need to select the area of work. Click on the setup icon, as indicated below:

Select the region of interest

Go to the ‘Mask’ tab and select a
mask (if it is different from the one
selected when the region was
created - see the Advanced Topics
chapter for information on how to
create a region). Then go to the
‘Data’ tab, click on the ‘Select
Dataset’ button and select the
dataset for your analysis.

Kenya
Rwanda
Tanzania
Uganda

T
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To make sure that the data available covers the region selected, click on the

icon and select

the appropriate variable. If the table is filled and looks like the image below, the data and the
region do not match. Make sure that the coordinates of the region are within the domain of the
dataset (see the Advanced Topics chapter to learn how to create a new region).

E'Eg Available Rainfall Data (D

Year

1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1881
1981
1981
1981
1981
1981
1581
1981
1981
1981
1981
1981

Month  Dekad Dekadin-Year Covers Region

Jan
Jan
Jan
Feb

Feb

g

E s 5 FFFEEETET

T e N L s I T I S T P N T L 6 TP PG S R U N

CFF-REGION
CFF-REGION
OFF-REGION
OFF-REGION
CFF-REGION
CFF-REGION
COFF-REGION
OFF-REGION
OFF-REGION
CFF-REGION
CFF-REGION
OFF-REGION
OFF-REGION
CFF-REGION
CFF-REGION
OFF-REGION
OFF-REGION
CFF-REGION
CFF-REGION
CFF-REGION
OFF-REGION
OFF-REGION
CFF-REGION
CFF-REGION

b »

Step 4: Review Data

Number of Data Files Listed: 1203

Now that all the data is downloaded, take a moment to review the directory structure and data

paths. The main directory (in Windows Vista, 7, and 8) is

C:\Users\[USER]\Documents\GeoCLIM

where [USER] is the name of your home directory. There are two subdirectories in the
GeoCLIM folder, ‘Output’ and ‘ProgramSettings’. The ‘Output’ directory is where all the
products or results will be saved. This default can be changed in the Output Options tool. Below
is an outline of the contents of ‘ProgramSettings’:
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» Colors: Default color files for legends
and maps produced by the GeoCLIM.

» Regions: Files here define the different *» MyDocuments » GeoCLIM » ProgramSettings » Dats » |
regions, or areas of work in the '

Include in library « Share with * E-mail Bum i
GeoCLIM. You can create new regions :
as needed (see the Advanced Topics e Date modified
chapter). GeoCLIM Regions are Africa
typically  countries or  regional 3"“""9 |
: = :
groupings. S
» Data: Sttt |

= Africa (Directory was created
when we selected the African region
during setup.)

= Climate (All data downloaded are stored here. See the Creating Archives section for
information on how to create a different directory to download another dataset.)

= Maps (Contains all the shapefiles for the maps of the regions and countries required.
Additional shapefiles/maps can be added to this directory.)

= Static (This directory contains the masks. Masks are raster format maps that are used for
keeping the area of work (region) in the analysis and blanking out everything else. Masks
typically have a value of 1 over the area of work and values of 0 everywhere else, which
makes computation faster and map display cleaner.
» Temp: Temporary files are stored here, such as the downloaded .tar.gz files.
» Ftpdataregion.txt: This file contains all the ftp addresses used to download data. The user can
change ftp paths here as needed (see the Advanced Topics chapter).

Note 3: It is strongly recommended that you familiarize yourself with the structure of the
‘ProgramSettings’ directory.
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Chapter 3: Data Types in the GeoCLIM

Summary
This section will examine the types of data that are used in the GeoCLIM. The GeoCLIM uses
three main data types: rasters, shapefiles, and tables.

% GeoCLIM = =<}
File Tools Help

SH i\ BRON I

Examining Data Types
Jbil and .hdr

To examine these data, open the Data Viewer via the icon indicated above and click the ‘Open
Raster Map’ button (second to last icon, as indicated below, shaped like a colored grid going into
a yellow folder), which will open the ‘Select Raster Image’ window. Once in the ‘Select Raster
Image’ window, click the ‘Browse’ button next to the ‘Select Raster File for Display’ box to
select a raster file (.bil). The file will open in Spatial Data Viewer (see Overview).

& Spatial Dats Viewer
File Edit Zoom  Settings Tools Help

POMeBes i SSEE

POLYGONS RASTER trend
]

EAC_admo0

tOct_to_Dec_slp
<-200
-200--101
-100 - 51
-50--31
-30--11
-10 -10
11-30
31-50
51-100
101-200
>200
NA
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Opening a raster file is one way to find more information about it. For example, a raster file
showing a value of positive 9999 (which in this case is the ‘no data’ value) is very important
information to have. For more information on how to reclassify rasters using the GeoCLIM, see
the Reclassifying Rasters section.

Delving deeper into the dataset, we find that a .bil file is made up of two main files: the .bil and
its header file (.hdr). The .bil file is the file with the actual data (e.g. rainfall, temperature), while
the .hdr file has geographic information pertaining to various location characteristics of the
dataset. These two files have the same root name and make up the complete dataset. Changes to
the name of the .bil file(s) need to be reflected in the .hdr file. The header can be shown in
different formats (see below).

— = = = — = n—
| chirps198103 - Notepad
File Edt Format View Help o

i: Arcview Image Information;nCOLS 1500NROWS 1600NBANDS 1NBITS 32LAYOUT BILEYTEORDER ISKIPBYTES OMAPUNITS DEGREE SULXMAP -19.9750 .

File Edit Format

qg’tgﬂgdggf To take a closer look, open the HDR file in a text editor such as
nbits 16 Notepad. The HDR file is fairly simple, but contains key information
xdim 0.05 . . .

ydim 0.05 such as the number of columns, rows, bits, size of pixel, etc. The
:SE\E gg; latitude and longitude values given indicate the upper left corner of our
nbands 1 dataset. In this example, the pixel value is 0.05 (about five kilometers).
ulxmap 28.2 _ _
ulymap 5.5 # Spetal Data Viewer = g = |

File Edt Zoom Settngs Took Help

E'Eﬂlaﬁﬁé i aSd

EAC admd
shp
chaps193101
0-12%0
Another data type used by e
the GeoCLIM is shapefiles. i
To take a look at shapefiles, o 4ed

87515999

click the ‘Open Vector Map’
button (third to last icon,
shown above labeled as
“polygons”, shaped like
three colored shapes going
into a yellow folder). Once
in the ‘Select Vector Map’
window, click the ‘Browse’
button next to the ‘Select
Vector File for Display’

Lat: 02207149 Long: 504731
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box to select a shapefile. Navigate to Data\Maps and choose the desired shapefile (.shp).

Once you have selected the desired shapefile, you have the option to change some presentational
features, such as the color of the map outline. Click ‘OK’ to apply the shapefile. The result
represents an area of focus within the larger area. For more information on how to create
shapefiles using the Spatial Data Viewer, please see the Spatial Data Viewer section.

CSV Tables

Lastly, the GeoCLIM also uses CSV tables. These tables are used in the process of blending
raster data with station values or to validate raster data. The CSV files are required to contain
columns for ID, lat, long, year, and each period (in this case, the months January-December).
The columns do not have to be in any particular order and additional metadata is permissible, but
the time period columns listed must be present and chronologically arranged in the file in order
for the tool to work.

& d>-9-is GHA_tmin1900-2012113yrs - Microsoft Excel

n Home Insent Page Layout Formulas Data Review View Developer

:E:‘m ) Calibn ‘1 AN Tmlgl - Swepten Genenal - }&l, w _—jdl ol | ;::It'js”
Fromutruces (B £ U~ | EH- DA~ FB V| HEE Tueoeacentr~| § - % 2 | W) LTI IR | 1 Delte POt | 2 aenr-
Clipboatd . Font “ | Alignment « | Humber * Styles | Cells

’ El > (8 5| Jan
(4] & I I i el e e i ) s Bl i el ™ el i s i i Y
11 id lat lon year jan feb mar un ul a oct nov dec

2 570 -5.07 39.72 1500 5.7 2.7 258 5.8 25 235 23.2 22.8 233 242 248 253 mW

3 572 -6.22 39.22 1900 266 27 26.7 5.5 24.7 23.7 22.8 29 234 239 25.3 25.6

4 566 -3.35 37.33 1900 17.6 -9999 -9999 -9%99 -9999 -9999 -9999 -9999 -9999 -9999 -9999 -9999

5 568 -5.08 32.83 1901 -9999 -9999 17.7 174 16 132 144 15.1 17.1 18.4 18.3 17.5

6 569 -5.08 39.07 1901 9993 9999 -9959 -9999 -9999 -999 20.2 20 20 20.9 225 244

7 570 -5.07 39.72 1901 26 249 26.2 4.2 239 228 2.3 24 224 236 24.7 25.6

8 572 -8.22 39.22 1901 26.9 258 26.8 5.3 24.2 22.7 22.6 2.3 2.6 23.6 24.6 26.3

9 566 -3.35 37.33 1501 -9953 -9993 -9999 -9399 -9999 -9993 -9999 -9959 -9999 -9999 -9999 174

10 602 0.05 32.45 1501 20.1 1.7 18.6 18.3 194 1859 17.9 17.1 17.9 17.9 18.3 18.1

1 14724 -6.1 39.2 1901 26.9 5.8 26.8 5.3 24.2 227 22.6 2.3 26 236 246 26.3

12 568 -5.08 32.83 1902 17.3 16.8 -9939 -9999 17 16 15.8 16.7 9999 19.2 18.4 16.8

E] 569 -5.08 39.07 1902 244 24.5 24.5 24 22.7 214 211 204 219 216 229 24

14 570 -5.07 39.72 1902 25.1 25.1 26.1 59 25.1 235 23.2 232 236 24 25.1 25.8

15 572 -6.22 39.22 1902 26.3 26 26.6 54 248 238 23.2 23.1 238 241 254 25.9

16 566 -3.35 37.33 1902 17.7 17.2 17.7 17.9 16.8 158 15.3 154 16 16.3 17.7 17.8

17 603 -0.35 31.78 1902 -9999 9999 -9999 -9999 -9599 -9999 15.6 16.5 -9999 15.9 15.7 15.7

18 14724 -6.1 39.2 1902 26.3 26 26.6 54 24.8 238 23.2 3.1 238 24.1 254 25.9

19 568 -5.08 32.83 1503 17.3 174 16.9 16.3 15.5 141 134 15.3 -9999 -9999 -95999 -9999

20 569 -5.08 39.07 1903 24.6 24 2438 3.9 22.5 218 20.7 206 20.7 211 23 23.6

21 570 -5.07 n.n 1903 26.1 5.6 26.8 5.1 244 242 23.3 23 231 239 248 25.2

2 51 -6.22 9.2 1903 26.6 264 26.8 5.6 24.5 242 232 29 232 242 25.3 258

23 439 9.92 45.25 1903 -9959 -9939 -9959 -9399 -9999 -9999 -5999 -99939 -9993 11.7 5 5.6

24 566  -3.35 3733 1503 17.7 17.8 18 17.7 16.7 158 143 194 -9999 158 16.6 16.7

25 602 0.05 32.45 1903 17.8 18.6 18.5 18.3 17.7 173 16.8 16.2 16.8 17.2 17 17.2

26 603 -0.35 .78 1903 16.1 16.8 16.1 15.8 15.8 156 14.6 14.8 149 15 15.2 154

M 45 W] GHA_tmin,1900-2012.113yrs .~ ¥ 4, )

Reasy | 73 [+ Count:12 |[EHIEA @ 100% (=)
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Chapter 4: Creating Archives

Summary

The GeoCLIM recognizes only data that have been downloaded directly using the tool or
imported from an archive. This chapter will go over how to create a data archive and import it
into the GeoCLIM. For a brief review of GeoCLIM data settings, click the wrench/spanner (V)
icon on the main GeoCLIM toolbar to bring up the ‘GeoCLIM Settings’ window, then click the
‘Data’ tab followed by the ‘Select Dataset’ button. All the data listed here in the ‘Use User-
defined” window is data that have been imported, read, or otherwise recognized by the GeoCLIM.
In order to introduce new data to the GeoCLIM, there is a series of simple but important steps
that allow the GeoCLIM to see and use new data.

Create an Archive

Step 1: Data Directory
Create a new Data directory (e.g., ‘test_archive Monthly’).
Step 2: File and Filename Format

Add all the rainfall files to this directory in .bil format. Make sure that the filenames use the
following naming convention: xxxYYY YMM.bil and xxxYYYYMM.hdr. Where:

=  YYYY is the year in 4 digits (e.g. 1981, 2008, etc.)
= MM is the month in 2 digits (e.g. 03 for March, 11 for November, etc.)

= xxx is the file prefix (e.g. “ppt”, “mintmp”, etc.)

So the filenames for “mintemperature” for September 1987 would be mintmp198709.bil and
mintmp198709.hdr.

Step 3: Create the *_dataset’ File

Using a text editor (like Notepad), create a file with the following information and include it in
the newly created data directory:
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BEGIN DATASET

DATASETNAME test archive Monthly
DATATYPE ppt

DATAPREFIX XXX
DATADATEFORMAT YYYYMM
DATASUFFIX _bil
DATAMISSINGFROM -99
DATAMISSINGTO -99

END DATASET

This is the file that the GeoCLIM uses to “read” the archive. Name the file ¢ dataset’. Visit the
GeoCLIM page on the CHG wiki for more details on how to make a *_dataset’ file.

Step 4: Edit the *_dataset’ File

Once you have copied this information into Notepad, you will need to alter the values of the
variables to match the archive’s contents. For example, if the archive directory is called
‘test_archive Monthly’, the DATASETNAME value will need to match the archive directory
name. The DATATYPE is ppt (which denotes precipitation). Verify that the DATAPREFIX
value matches the prefix, or characters before the date, of all the files (e.g., if the files start with
chg, then the DATAPREFIX value should be chg). The DATADATEFORMAT should be
YYYYMM (four digits for the year and two digits for the month, in that order, such as 198101)
for months, PT for pentads, and EK for dekads. The DATASUFFIX value should be every
character after the DATAPREFIX and DATADATEFORMAT, including the .bil. For example,
DATASUFFIX for the filename chirps198709v2.bil would be “v2.bil”.

Finally, the values for DATAMISSINGFROM and DATAMISSINGTO must match the
dataset’s ‘no-data’ values (since different datasets have different values to represent ‘no-data’).
Once all the values have been verified as correct, save the Notepad file to the relevant archive
directory. The dataset file can be saved as a .txt, but saving the ¢ dataset’ file with quotation
marks (i.e., “_dataset”) will prevent the Windows from adding the file extension.

Step 5: Compress the Data

Once the _dataset file is correct and in place, compress the data directory by right
clicking on the folder and selecting ‘Send To’ > *Compressed (zipped) folder’. This will
create a compressed .zip file with the same name as the dataset (e.g.,

‘test_archive Monthly’). The file extension needs to be changed from .zip to .climdata,
so right click on the newly created .zip file, select ‘Properties’, and change the .zip
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extension to .climdata. If you cannot see the “.zip’ extension on the archive file, see Note
4.

Note 4: If you cannot see extensions in your files like “.zip”, you need to change the
Windows settings. First, open up a file explorer window to the relevant directory.
Then click the ‘Organize’ dropdown menu button in the top left corner and select
‘Folder and Search Options’. In the Folder Options window, click the ‘View’ tab
and uncheck the box for ‘Hide extensions of known file types’. Click ‘Okay’ to
exit the Folder Options window.

Step 6: Import the Newly Created Archive

Now that the actual archive is prepared (the .climdata file), click the ‘Import Climate Data
Archives’ icon on the GeoCLIM main tool bar, which brings up the ‘Import Climate Archives’
window. Click the ‘Browse’ button next to the ‘Data Archive To Import’ field and navigate to
the prepared .climdata file. Verify that the ‘Destination Folder’ is the
GeoCLIM\ProgramSettings\Data\Climate directory and click the ‘Import’ button to import the
data. Please note that importing can take a while. When the importing process is complete, the
importing window will display a message to that effect.

Import Data Archives

LIM (o] =]

Fil® ools Help

a2’ Import Climate Archives oo =

Data Archive Talmport

Browse
Destination Folder
C:\Users\pediens\Documents\G eoCLIM\ProgramSettings\D ala\Climate’, Browse

Browse to the directory
where the .climata file is |
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Step 7: Verify Data

Once the importing is complete, verify that the new archive is available by clicking the
wrench/spanner icon to go to ‘GeoCLIM Settings’, then click the ‘Select Dataset’ button in the
Data tab. The new archive should be available in the ‘Use User-defined’ window. Clicking the
‘View Available Data’ icon (fourth icon from the left) will show all the data in ‘Available
Rainfall Data (Months)’. Finally, open Spatial Data Viewer to make sure the data is showing the
same values as the source dataset. When you click on the legend for the raster, you will be able
to see not only the latitude and longitude of the pixels you hover over in the raster, but also the
pixel value.

GeoCLIM Settings

File Tools Help

SCHENE BRON iw R

@ GeoCLIM

r

o5 GeoCLIM Settings e ll® | =

| Region | Mask | Data |

* a5 Use User-defined i = [._'::Jj

BN PecoraionDams |test_archive_Monthly ~) [ Eaq |
Avg Temperature dataset l ] E
Max Temperature dataset | <] [ Ed ]
Min Temperature dataset | v [ Edi
Evapotranspiation dataset v [ Ea |

[¥] Use User-defined PPT and PET Datasets Define New Dataset

Review

To create an archive file that the GeoCLIM can “read”, create a directory with all the
uncompressed .bil data files, then place within the directory a ‘ dataset’ file which contains the
required text with specific adjustments for the particular dataset. Then compress this dataset
directory and change the resulting compressed file’s file extension to .climdata. It is highly
recommended that you verify the data using the tools in the GeoCLIM.
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Summary

.v?-lc_. 'I.(;.I.i“.l o |
= LeoL LIV L g
LA v —JC

File Tools Help

3PRENL FRON 1w N

The spatial data viewer performs the following functions:

& Spatial Data Viewer

» Edit spatial data File Edit Zoom Settings Help

» Edit raster data values PPOMeBes i SSY

= Digitize polygons, create

shapefiles
» Display raster and vector data
Open Open
Vector Map Raster Map

Editing Spatial Data

In order to edit spatial data, you must
activate the Spatial Data Viewer’s editing
tools. To start editing, click the ‘Settings’

Data Viewer

II File Edit Zoom . Seltings_[ Tools Help
ECECILE=1E K Show Legend

Show Map Title

Edit Map Title dropdown menu in the Spatial Data Viewer
" Use Mok and select ‘Show Editing Tools’. Two
Set Mask Image Name

menus will appear - the °‘Edit Vector’
button and the °‘Edit Raster’ dropdown
menu.

| Show Editing Tools :
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Editing Rasters

The Edit Raster tool enables you to change pixel values by painting over the raster. In order to do
this, you must:

File Edit Zoom Settings Tools Help
PO MEBE e i @R EditVector W || Edit Raster -
| Start Editing Raster
Change Edit Value
Save Edits
Save Edits As...

chirp198102
0-103
104 -206

207 -309
310-412

413-515
516-618

619-721
722 .823
Selected

1. Select the raster to be edited by clicking on the legend for that raster. A red square will
appear next to the legend, indicating that the raster is ready.

From the Edit Raster menu, select ‘Start Editing Raster’.

Add the new value to be painted and select the size of the brush (between 1 and 10).
Start painting over the raster.

To finish, click on the ‘Edit Raster’ drop down menu again and select ‘Save Edits’.

Al

Note 5: Once the raster is selected, you can see information about the latitude (Lat),
longitude (Long), and the value of the pixel in the bottom left corner of the Spatial
Data Viewer.

GeoCLIM Manual 27|Page



Digitizing Polygons

Use this tool to create and edit polygons by following the instructions below.

Add a new
polygon

Zoom tools

= Shape file ready
File Edit Zoom Settings Tools Help to edit
PEMaBle + i B R G Editvecto 2727 B Of W | EditRaster - N

Move Up

Move Down
Change Legend
Hide Map
Show Labels
Stop Editing

T=TUY

- 206

7-309
-412
-515
-618
-T2

22-823

1. Make sure that none of the zoom tools (first four tools from the left) are selected.
2. Click the ‘Settings’ dropdown menu and select ‘Show Editing Tools’. Two menus will
appear - the ‘Edit Vector’ button and the ‘Edit Raster’ dropdown menu.
3. Click the ‘Edit Vector’ button. Four additional tools will open. The tools are, respectively:
a. Add a new polygon (New Feature)

b. Edit Vertices

c. Edit Attribute Table

d. Save As Shapefile

e. Create a new shape file/vector (New Vector File - this option exists before

clicking ‘Edit Vector’).
4. Click the ‘New Vector File’ icon, browse to the directory where the new shapefile will be
saved, and give the file a name.
5. Right click on the empty shapefile on the right side of the map viewer and select ‘Start
Editing’. A green box with an ‘E’ indicates that the file is ready to be edited.
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6. Make sure that the ‘New Feature’ icon is activated (indicated by a blue line around the icon)
and start digitizing. Every click makes a new vertex. Right click to close a polygon. Once the
polygon is closed, the user can start digitizing a new polygon.

7. To save the new polygons, click the fourth ‘Edit Vector” icon (Save As Shapefile).

8. To stop editing, right click on the shapefile’s legend and select ‘Stop Editing’. Note that the
‘E’ (or green square) disappears.

Note 6: See The Spatial Data Viewer video tutorial on the CHG website for more details.

Note 7: It is important to remember that the GeoCLIM is not a full GIS tool. The GeoCLIM
is missing some features common to full GIS tools, such as the ability to “undo”.
Therefore, if you make a mistake, you will have to start over. It is highly

recommended that you save often (and, if practical, keep some older iterations as
well).

Editing Vertices

If you need to edit polygons, you must do the following:

Edit Zoom  Settings Tool: Help

@@ﬁam«» i B [editvector | 22726 B B editRoster -

1. Right click on the legend of the shape file and select ‘Start Editing’.
2. Click the ‘Edit Vertices’ button (second from the left of the ‘Edit Vector’ icons).
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3. Click on the polygon to be edited until all vertexes show up as dots along the perimeter of the
polygon.

4. To adjust the shape of the polygon, simply click on a vertex dot and move it to the desired
location.

Note 8: It is highly recommended that you save the shapefile after finishing adjusting each
polygon, as there is no undo function. Once all required changes are made, you
should make sure to save the shapefile one final time. Also, remember to right click
on the shapefile’s legend and select ‘Stop Editing’.

Note 9: If you are unable to make the necessary changes, one solution may be to close down
the Spatial Data Viewer and reopen as detailed above.

Labels in Shapefiles

In order to display labels of polygons in the Spatial Data Viewer (if desired), you must:

1. Right click on the legend of the shapefile and select ‘Show Labels’. This brings of the
‘Define Labels’ window.

2. Select the data field with the values you wish to be displayed as labels. For the shapefiles
that come with GeoCLIM by default, this will be “PRIM _ID".
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Chapter 6: Station Blending and BASIICS

Summary

Satellite data provide very useful information on rainfall or temperature patterns, but sometimes
the data contain some biases and inaccuracies due to incorrect or limited calibration with ground
data. Also, sometimes raster data have low resolution, meaning that the size of the pixel is too
large for the area of interest. These datasets could be improved by combining them with ground
station values. The Background-Assisted Station Interpolation for Improved Climate Surfaces
(BASIICS) tool blends gridded datasets, such as satellite data, with point datasets, particularly
station. This blending is done using a modified Inverse Distance Weighting (IDW) approach that
borrows some concepts from the kriging, particularly the use of the concepts of simple and
ordinary kriging. The basic process uses two datasets: (1) a point dataset with values at discrete
points in space (e.g., rain gages) and (2) a grid dataset with values varying continuously over
space (e.g., a satellite-based rainfall estimate grid or a climatic average). For the algorithm to be
used effectively, the two datasets need to be correlated. The first step in the algorithm is to
extract values from the grid at all locations where the point data have valid values (missing
values can be specified by the user). This produces a comparable dataset of grid values that can
be directly compared to the point values. The program can also carry out a least squares
regression between the collocated point and extracted grid values and output the R-squared value
in a statistical diagnostic file.

To produce the best possible gridded rainfall/temperature datasets using the GeoCLIM, we
recommend a four step process:

1. Download or import the raster dataset to be improved into the GeoCLIM.
2. Validate the rainfall estimates.

3. Improve the rainfall estimate by blending the stations.

4. Edit batch files to run the algorithm for subsequent periods.

Step 1: Download or Import Rainfall Estimates

To download the rainfall estimates, click on the Downloading button on the toolbar. See the
Creating Archives chapter for more information on how to create and import and archives.

rE}'GeoCIJM o] @ @‘

File Tools Help

5SS HE\te FRON % EM

Download Data by Date
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. . . . . T Downioad selection [sonlsed .
This will open an input box which will ==
Select the dates for which data should be downloaded Download:

allow you to choose the dates and type of Data Duration

data you want to download. By default, you Dekad  Month  Yesr Deicad

. . From |[- v| ! -| v] Pentad
are offered the most recent data (which is o
for the previous period). Enter the ‘From’ Forpreviona [0 dekads Pkl
and ‘To’ dates and select the time period to

. Dekad  Month  Year
download. Select the data type and region To [1 =z =] [0 =] Select Data Region
(Africa or Central America) and click ‘OK’ e s
oK | Concel |

— this will download the data. For other
regions you will need the global datasets.
See the Advanced Topics chapter.

™ Data already downloaded

Step 2: Validating Rainfall Estimates

® GealliM y o @3
SCEE N\ RO & MK This tool allows you to validate

the rainfall estimates and see how

( ol Step 1: Batch Assistant =fE]E=]
cwnit well they compare to the rain
e e e gauge data. Use the Batch
_ _ Assistant or the BASIICS tool to
i:i:::mmm open the Step 1 dialog box and
DL R select the “Validate CHIRP’
option, then click the > Next’

button.

(Lt ] [ Concs |

( a5l Step 2: Batch Assistant [all@=]
Time Interval
2 o

Select the time perod you want to validate rainfal estimates:

Dekad Month  Year
In the Step 2 dialogue box, select the date or dates o (1~ (B
of the rainfall estimate to be validated. Click next
to proceed to Step 3 of the validation process.

Fornet 1 months

Dekad

Morth  Year
o o)) @)

(LProvins < | [Lotee )
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o2/ Step 3: Validate Rainfall Estimates [o| &=
Specify the Rainfall Validation parameters Step 3
Grid
. . MissingValues FROM -3999 TO -9993
Folder containing Grids
C:\Users\pedreros\Documents\GeoCLIM\ProgramSettings\ Browse GeoCLIM |
Prefix Dfl‘e_ Fermat ~ Suffix
chips  [d-digtyear; 2digtdeked (01-36) v/ .bi GeoCLIM dataset
Grid Files Look Like: ... [G-IIHPS_PPT_AFRIDA_DEUDAL ']
Stations
[¥] The station data is allin one file Missing Value
File with all station data
Browse
Delimiter Comma ) Y| Number of header ines
Column with Station ID Column with Year Info
Column with Latitude Column with Dekad 1 Data
Column with Longitude Column with Dekad 36 Data
utputs
Stats file for all outputs
Browse

Step 3 has three sections. In the first
section, specify the raster parameters.
Here you will need to indicate the file
path to the gridded data. If the data to
be validated are the default dataset
selected during the GeoCLIM setup,
just click the GeoCLIM button and the
fields will be populated. Otherwise,
browse to the directory with the
relevant data. In the stations section,
click check the box for “The station
data is all in one file”, then select the
file which contains the station data.
Remember, a CSV file must be used.
See the Data Types chapter for more
information on the format of the table
and other file types in the GeoCLIM.

After selecting the stations file, a

dialog box will appear where you can define the format of the station file — the header row
(usually row 1), the first row that contains actual data (usually row 2), and the delimiter (usually
a comma). Make any necessary changes for the correct specifications. Click ‘OK’ when all the

specifications are defined.

To finish off the station specifications,
make sure that the columns with
Station ID, Latitude, Longitude, Year
Info, and the first and last period (the
period could be pentad, dekad, or
monthly), as well as the missing value,
have all been specified. Click on any
of the boxes to specify any given
column. Finally, specify the file where
the statistical outputs will be written.
When all these items have been
specified, click Finish.

GeoCLIM Manual

o Define Delimited Data Text File o B et
-— - —
| SelectRowvithHeader | [T
Select Delimiter
SelectFirstData Row | [2 [Comma () ~|

STATION [ LON [ LAT | Dek1 -
LODWAR 35617 37 0

MARSABIT 37.983 2317 0 .
MOYALE 39.05 3533 0 =
GARISSA 39633 0467 0

WAIIR 40,067 175 0

MANDERA 41.867 3933 0

KITALE 34.983 1 0

KAKAMEGA 34783 0.283 0

ELDORET 35.283 0533 0

ELDORET AP 35.283 0517 0 |
KERICHO 35.35 0367 0

ks 34.783 0683 0 =
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You will be presented with a batch file which you can save for future reference.

L S : :
a GeoWRSI Batch Text Editor - Untitled* U, — —_—— o B
o i i

File Edit Run Tools Help

BEGIN VALIDATERFE
MULTISTATIONFILE "C:\GeoWRSI\Samples\ire\stations\KMDgaugeO8hl.csv"
BEGIN FILEDETAILS
DELIMITER "comma"
MISSINGVAL -9999
|| NUMHDRLINES 1
LONGCOL 2
LATCOL 3
YEARCOL 40
HEADERROW 1
STNIDCOL 1
DEX01TO36COLS 4 39
END FILEDETAILS
GRIDFOLDER "C:\Users\Admin\Documents\GeoWRSI\ProgramSettings\Data\Africa\ppt
\il
GRIDPREFIX ppt
GRIDDATEFORMAT YYYYEK
GRIDSUFFIX .bil
MISSINGVALUERANGE -99 -99
“ DATEBRACKET FROM 2008/04/1 TO 2008/04/1
OUTPUTSTATSFILE "C:\GeoWRSI\Samples\ire\output\validation2012041.csv"

END VALIDATERFE

When the batch file is run, you will get the following output: (1) a map showing the stations used
for validation as well as the rainfall field value, (2) a scatterplot showing the rainfall field values
against the stations, and (3) statistics showing how well the rainfall field and station data are
related.

Note 10: A map output will only be displayed if a single date is selected for validation. If
multiple dates are selected, the map graphics will be written to hard disk (in the
same folder as the output file) but will not be displayed.
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8 Spatsl Data Viewss -
File Edt Zoom Settings Tock Help

PPLAPMeE i 8L

el -

Lot 3808429 Long: 4156103

p2sen-nowpd T B ' B B W :
Eile Edit Format View Help |.
Mame, Long, Lat, stationvalue, Interpatstationvalue, Exl:racudva

LODWAR, , 35.617, 3.117, 0, 0.52,
MARSABIT, , 37.983, 2.317, 11.1, 10.93, 11
MOYALE, , 39.05, 3.533, 3.2, 3.38, 16
GARISSA, , 39.633, -0.467, 0.2, 0.99, 0
WAJIR, , 40,067, 1.75, 20.5, 20.2, 18
MANDERA, , 41.867, 3.933, 6.3, 6.34, 290
KITALE, , 34.933. 1, 13.9, 15.39, 8
KAKAMEGA., .783,'0.283, 29, 27.45, 23
ELDORET, , 3 283, '0.533, 5.5,

ELDORET AP, , 35.283, 0.517, 31.8, 19.06, 11
KERICHO, , 35.35, -0.367, 23.9, 22.84, 18

ﬂl‘llﬂ ADPUD ?Iﬂ?[

T8, 2
€My, , '37. 45, l0.5, 28.8, 23.83, 18
LAIKIPIA, , 5. 033, 0.05, 0, 2.2, 8

L L L
M.A.B., , 36.867, -1.267, 3.8, B.62, 4 20 30 40
AR . 36.75, 1.3, 8.2, 9,57 At-StauonImupolatedVah.te

MACHAKOS, , 37.233, -1.583, 22.6, 19.41, 26
MAKINDU, , 3?.833. -2.283,'4.8, 6.53, 58
VoI, , 38.567, -3.4, 47.4, 43.78, 23

LMy, ', 40.9, -2.267, 50.9, 48.06, 3
MALINDI, , 30.1, -3.233, 6.6, .03, 0
MSABAHA, | 30,05, -3.267, B.3, 8.03, 0
MTwWaPA, , 39.733, -3.933, 5.4, 5.61, 2
MOMBASA, , 30.617, -4.033, 3.3, 4.66, 1

statistical analysis comparing station value (;(2_ against Grid value (¥) for c:\geowrsi‘samples'ire\output'\ppt200810.csv
statistical summary For \faﬁdaticr: Regression X on ¥Y:
R-squared:
SE: 12.31
mean absolute Error:  9.85

'}

These outputs give the basis for running the algorithm that combines the rainfall fields with the

station data.
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Step 3: Improving the Rainfall Estimate Using the GeoCLIM Blending
Algorithm

File Tools Help

seHE\NE FRONM 3% M

- a5l Step 1: Batch Assistant [S@])[=]
Step 1
Select the type of batch operation you would like to perfomn To produce improved rainfall
estimates, click the BASIICS button
) © Blond rasters/gids with stations on the toolbar.
() Validate CHIRF
© Intemolate just stations This will give bring up the ‘Step 1’

window of the Batch Assistant, with
the ‘Blend rasters/grids with stations’
option already selected. Click >
Next’.

Note 12: If you want to run the IDW Interpolation instead of BASIICS, select the
‘Interpolate just stations’ option. This option interpolates the stations only and
does not include the raster data.

ol Step 2: Batch Assistant -10| x|

Sk o]

Select the time period you want to blend Grids+Stations for:

Dekad  Month  Year ‘ —_
fea i B2 Slher =] I?l the Step 2 w1gdow, select the
time period for which you want to

improve the rainfall estimates. This
should be the same for both the
stations and the raster data.

Fornex |391 months

Dekad Month  Year

To [t ~]fos =] 203 ]
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Next, you will be presented with a dialog box in which you will input information into three
sections: (1) the format of the gridded rainfall data, (2) the format of the rain gauge data, and (3)
where the outputs should go.

o Step 3: Background Assisted Station Interpolati (1) Section Describing Input Rainfall
— Soecit oaaneles (o e bengiog croces Step3 Grids

Grid . . .

e o, M0 Vobes FROM “hlleom In the first section, s,.lmply chck‘ the
C:\Jsers\pedreros\Documents\GeoCLIM\ProgramSettings\ |  Browse GeolLIM ‘GGOCLIM’ button lf the ralnfall
Prefix  Dele Fomat Sulf estimates for the BASIICS process are

(1) Section Describing Gridded Rainfall Data already in the GeoCLIM default settings;
Grid Files Look Like . . )
— otherwise browse to the directory with the
R The st e ol i crefe biasig Ve | 6329 data and fill in the information. You must
File with all station data .
D:\Dataprecipitation\projects\testing_ GE Ockmheac_preci, | Browse manually type in the range of the

“Missing Values FROM” and “TO” fields.

(2) Section describing the rain gauge

Column with Longitude

data.
Outputs
("] Format oulputs for running GeoCLIM [¥] Output Diagnostic Statistics . . . L.
Sihiwemdrmm——— B Advercad Oiptions In this section, specify the file containing
suments\GeoCLIM\ProgramSettings\Data\Cimate\EAC_rai’ [ Browse | the rain gauge station data, the missing
= Sus value in the rain gauge data, and the
chirps.

(3) Section Describing where Outputs column names/numbers for the different

Stats file for all out
s s will go and what they should look like

C\Users\pedreros\Dod data types. GeoCLIM may try to estimate

all these values automatically, but you

Ereviout.< should verify that the estimated values in

the ‘Stations’ section are actually correct.

Note 13: The rain gauge data should have a .csv extension in the format described below.
The order, names, and number of columns are not important, but must include:

av C U F G u f M " . " B o o 2 o -
| o 0 o 4 mp o £_mo no g o 9 mo o 0

T
_stat source  lon lat eley seq lD  year

1

2 Burundi  MUYINGE Met 30.33 -2.83 1755 184524 1981 0 7.4 156.6 127.7 82 o (] 10L.3 626 88.2 92 59.4
3 Burundi  MUYING2 Met 30.33 -2.83 1755 184524 1982 (] -9953 1142 215.2 121 11.8 3.2 0.1 62.3 84.3 2255 1489
4 Burundi  MUYINGS Met 30.33 -2.83 1755 184524 1983 0 167.1 148.1 228.8 68.2 01 ] 57 74.8 101.7 7.7 8l.4
5 Burundi  MUYINGE Met 30.33 -2.83 1755 184524 1984 o 64.8 1219 T0.6 9.4 o 14.4 112.4 30 129 2919 66.6
6 Burundi  MUYINGS Met 30.33 -2.83 1755 184524 1985 9399 09 151 248.5 T8.6 0 0 5 162 19 195.7 147
7 Burundi  MUYINGS Met 30.33 -2.83 1755 134524 1588 -9999 100.1 141 344 a4 22 ] 1.4 -9999 182.4 164 51.8

e A unique station identifier (in the example above, that is the column called ‘STAT’

e A longitude column ("LON" in the example above)

e A latitude column ("LAT" in the example above)

e An unbroken series of columns from dekad 1 to dekad 36 (for dekads) or from January to
December (for months - in the example above, the columns ‘month01°, ‘month02’,
‘month03’..., ‘month12”)

e A year column that indicates the relevant data year
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(3) Section describing the outputs

In the third section, specify where the outputs should go and what format they should be in. If
you selected the “Output diagnostic statistics”, then the last part of this section will ask for the
path where the statistics file should be saved. This is a very important file since it gives an
evaluation of how well the blending process performed.

T Advanced Options

::3%5 z;o Checking the ‘Advanced Options’ checkbox will open a set of

Fuzz Fock k1 options to the right. The upper section describes the interpolation

et parameters. Keep the default values for now. See the chapter on

= Advanced Topics in the GeoCLIM for a full description of the
parameters. Click on the ‘Define Map Limits’ button to bring up the

‘Get Spatial Extent’ dialog box, which will prompt you to select the

Define Map Limits | Spatlal extent.
ULy
= LB Define Map Limits B .
=i = Get Spatial Extent = EoR
uL:y )
Select Spatial Extent From:
I ™ Add 5% spatial bufler
UL X LR: X @ Raster Image
Define New Poel Size (degrees) ,_ I " Vector File
LR:Y
Station location data in separate fle [ Show | I— " GedWRSI Region
" Zoom extent for Vector File

The ‘Define Map Limits’ option allows you to | SeectRaseFie

. . 1 _Brouse |
define a much smaller area for the interpolation than
the extent of the complete gridded dataset. This Corcel |
helps speed up the interpolation considerably (i.e., | /
by interpolating over a small area). e
sl =l8l= In this example, the BASIICS interpolation is
Sk i Add 5% spatol bulfen running over EAC, which will define the spatial
Yocrtte: 5 extent as covering the region. To do this, select
: :ﬁ:;ﬁmm @ SelectaRegion .o - [ the ‘GeoCLIM Region’ option in the ‘Select
Aiica ' Spatial Extent From:” menu. This brings up the
il s E’:‘?&Mm ‘Select a Region’ window where you can choose
E%?m_ the region that will define the extent of the output
Uamda” maps. That region’s map limits will then be used
| as the new extent. Select the desired region and
oK | click ‘OK’, then click ‘OK’ on the ‘Get Spatial
Extent” window as well.
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After everything, the BASIICS options should look something like this:

a2 Step 3: Background Assisted Station Interpolation == EoE = |

Specify parameters for the blending process Step 3
Grid
Missing Values FROM -1 TO -9399 Weight Power

Folder containing Grids e
C:\sers\pedreros\Doc ts\GeoCLIM\ProgramSettings' Browse GeoCLIM | ) —
Prefic  Date Format Suffix i Slatione
chitps I4—dg]yea; 2-chgit month v] bil GeoCLIM dataset Search Radius 500

Fuzz Factor [pixels) 1
Giid Files Look Like: .. | CHIRPS_GLOEAL_MONTHLY v

Max Effective Dist 100
Stations
V] The station data is all in one file Missing Value -9999 LogRangeVake: 1
File with al station data Max Ratio 3
D:ADatahprecipitation\projects\testing_GEOclim\eac_precip Interpolation Style
Delimiter Commal)  ¥|  Nurber of header nes 1
Column with Station D 7 Column with Year Info 8
Column with Latitude 3 Column with Month 1 Data 3
Column with Longitude 4 Column with Month 12 Dats 20
Outputs Define Map Limits
"] Format outputs for running GeoCLIM [¥] Output Diagnostic Statistics
Folder where Outputs wil be placed (9] Advanced Options LB
uments\GeoCLIM\ProgramS etlings\Data\Clmate\EAC_rair | Browse wx 99 LR:X
Prefix Date Format Sulfix 282 LR:Y 425
chirps2 [ 4-digit year; 2-digit month v b 128

St fleforscputs N
C:\Users\pedieros\Documents\G eoCLIM\ProgramSettings\
Dutput Files will look like: ... ("] Define New Pixel Size (degrees)

[ Staton locaion daa i separee e

The text in the boxes may differ from the ones you see here based on the exact format of your
station file and the region file you are interpolating for.

Click the ‘Finish’ button at the bottom of the Step 3 window when finished inputting
specifications. This will generate a batch file which you can run as needed.
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i Before running the batch file you have just

95 GeoWRSIBatch Text Editor - Untitled* o
file | Edit Run Tools Help generated, it i1s strongly recommended that

£ New Ctr+N they save it. Press CTRLA+S, or, in the
I R e GeoCLIM Batch Text Editor menu, click the
::: = = e ‘File” dropdown menu and select ‘Save As’.
Exit You should also take note of the file name the
[¥] Eitafter Run batch file was saved under, as well as the
S i directory it was saved to. This will enable you
e g to access and edit the file later (described in
HERG220260028 5180 greater detail in the Creating Archives

chapter).

To run the BASIICS batch file, either (a) Press the F5 key on the keyboard, or (b) Click the ‘Run’
dropdown menu of the GeoCLIM Batch Text Editor and then select ‘Run’.

3./ GeoCLIM Batch Text Editor - eac_rain_month.gbl folfe]=s
File Edit Run Tools Help

EGIN IRE -
F MULTISTATIONFILE "D:\Data\precipitation\projects\testing GEOclim\eac_precip_
1981-2012.csv"
BEGIN FILEDETAILS
DELIMITER "comma"
MISSINGVAL -9999
NUMHDPRLINES 1
LONGCOL 4
LATCOL 5
YEARCOL &
HEADERROW 1
STNIDCOL 7
MONTHO1TO12COLS 9 20
END FILEDETAILS
GRIDFOLDER "C:%Users\pedreros)DocumentshGeoCLIM\ProgramSettingsiDatalClimate
\CHIRPS_GLOBAL_HONTHLY\"
GRIDPREFIX chirps
GRIDDATEFORMAT YYYYHHM
GRIDSUFFIX .bil
MISSINGVALUERANGE -9 -9959
DATEBRACKET FROM 1981/01/2 TO 2013/07/2
QUTPUTSTATSFILE "C:\Users\pedreros)Documents’ GeoCLIM\ ProgramSettings)Data
VClimate\EAC rain\EAC_ stats.csv"
DIAGNOSTICOUTPUTS True
QUTPUTFOLDER "C:%Users)pedreros)\Documents)GeoCLIN\ ProgramSettings\Data\Climate
VEAC rainm\"
OUTPUTPREFIX EAC
OUTPUTDATEFORMAT YYYYHN
OUTPUTSUFFIX .bil
WEIGHTPOWER 2
HINSTNS O
MAXSTNS 10
SEARCHRADIUS 500
FUZZFACTOR 1
MAXRATIO 3
HAXEFFECTIVEDIST 100
FORCEDLONGRANGEVAL 1
INTERPOLATIONALGORITHN idw s

TMNENT EET YW 98 4 € E

"

The batch file contains all the settings specified in the three steps of the batch assistant. The
commands are somewhat self-descriptive, and most should be able to understand what the
majority of the commands mean.
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Step 4: Editing Batch Files to Run the BASIICS Algorithm for Ensuing
Periods

Once the batch file has been saved and run, the same batch file can be used later to run the
BASIICS module for ensuing periods for which the file was made (months in the case of the
above example). For example, above we ran the BASIICS for month 1 to 12 of 1981 to 2012.
Suppose, then, that you ran the BASIICS in real time, operational mode, and fast forwarded to a
month later when you had new station data for that month.

To start, you would open up the GeoCLIM and click the ‘Batch Text Editor’ button on the main
GeoCLIM toolbar. This will bring up a dialog box asking you to select a batch file. Navigate to
the batch file you created for BASIICS, and double-click it, or select it and click ‘Open’.

% GeoCLIM : , ==y <

-

File Tools Help

SCPHENE FRON i E M

Once the file is open, edit it so that it can be run for the ensuing months. The part of the batch
file that needs to be changed is the DATEBRACKET FROM ... TO ... This part indicates the
months which are supposed to be BASIICS-interpolated.

In this example, the code is changed to run the months 1 to 9 0of 2013

a.) GeoCLIM Batch Text Editor - eac_rain_month.gbl* o l® (==
File Edit Run Tools Help
BEGIN IRE -

MULTISTATIONFILE "D:\Data\precipitation)\projects\tescing GEOclim
\eac_precip_1981-2012.csv"
BEGIN FILEDETAILS
DELIMITER "cormma'
MISSINGVAL -9999
NUMHDRLINES 1
LONGCOL 4
LATCOL S
YEARCOL &
HEADERROW 1
STNIDCOL 7
MONTHO1TO12COLS 9 20
END FILEDETAILS
GRIDFOLDER "C:% Users)\pedreros)\Documents) GeoCLIM\ ProgramSectings) Data
V\Climatey CHIRPS_GLOBAL_MONTHLYY "™
GRIDPREFIX chirps
GRIDDATEFORMAT YYYYMM
GRIDSUFFIX .bil
HISSINGVALUER
DATEBRACKET F:?ZO 13]/0 1/2 TO 2013/09/2
OUTPUTSTATSF ILEN s o = t=s) GeoCLIM\ ProgramSettings\Data
\Climate\EAC_rain)\eac_stats.csv"
DIAGNOSTICOUTPUTS True
OUTPUTFOLDER "C:\ Users\pedreros)Documents) GeoCLIM\ ProgramSettingsh Data
VAClimate\EAC_rain\" -

m
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Then save and run the batch file. This change can be repeated as new station data comes in and
as the GeoCLIM database is updated.

Analysis of the BASIICS results

Once run, the batch file will generate a table with a statistical analysis of the interpolation. The
table shows five columns: (a) the original station value, (b) the value of the original grid (e.g.
rainfall estimate) at the station’s location, (c) the new blended grid value once the stations are
blended with the raster data the Improved Rainfall Estimation (IRE) value, (d) a cross validated
value (the blended grid value at the station’s location when the station is not included in the
process), and (¢) the interpolated grid value we would have gotten at the station’s location if we
had interpolated just the stations (without blending in the background grid).

(e —— SToTH|

- "
HED= == =TEry
L SR

sz3l

Conna P 00t

o=

L PP W

o o,
=t
-
]

- g

FHTH T T

It is recommended that the user opens this file in Microsoft Excel to analyze the results.

A o= . - . A W W S— . hﬂ ; - S g
S Cabbe u AN == f S Wrep Test Gerwenl ! a a‘ e o
Promututsy B LU E0 R A EEW RE Eeopacome- | $- % + WY Gonsvons fomst o | et Ot Fomu
. o _ ot A= e e, e e B T
M2 . 5 1457 Click

d| A s € D £ ¥ [ [Tw ) X L

| Name  FileName long  Lat stationvalue ] onginatenavatue wEvaue  wsveisaicors [ < o570 0w oo stavonval

1 184524 011981 30.33 283 S 0 | 1457 an 149 1.7

) 184326 011981 »R2 AR 0 T 2.27 0.6 "

I 184527 0L/1981 292 142 0 it s aa L4 048

§ | 184443 011981 3748 525 26.6 3 2632 ns .73 £0m 26.

§ 188470 0L/1961 39.03 355 166 2 173 6.8 16.97 am 16,

T 18457 on/1981 1] 53 17 1 11 .62 130.54 13.97 13

B 34885 OL/1981 39.57 533 18.7 1 A 100.92 8.6 12816 19,

} 184548 01/1961 5.6 11 7 ] 708 7.26 702 91

D 184553 01/1981 79 2 114 PR L) a8 12.23 197 1

1 184554 0L/1981 0.1 L8 1 ] L1 L89 104 12

2 184555 Ou/1981 %8 18 0 1 152 129 047 .76

3 184556 01/1981 40.067 LTS o o 128 28 0.68 r43

A 184557 OL/1981 36.48 147 0 1 136 818 0.64 5.19

5 184358 0L/1961 £TL] 11 0 ‘ an a8 011 22

6 184560 011981 68 11 (] 2 s 9.5 8.19 1n”

7 184561 01/1981 M9 1083 0 [ an s.02 0.1 (%]

8 184562 011981 3487 107 0 3 3.36 T 0.24 245

5 184563 01/1981 .42 1.06 0 1 L7 .34 0.1 10.15

0 184368 01/1981 39.28 101 L] P 1052 w68 9.94 aL08

4 184585 011961 3% 03 0 ! 18 n.o7 1.06 .93

2
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Explanation of the code in the BASIICS batch file: The batch code statement

DATEBRACKET FROM 2011/12/2 TO 2011/12/2

This means that the BASIICS should be run from year 2011, December (/12) dekad 2 (/2) to
2011 December (/12) dekad 2 (/2). (ie, just run BASIICS for 1 dekad) If the code statement had
been

DATEBRACKET FROM 1971/01/1 TO 2010/12/3

This means that the BASIICS should be run from year 1971, January (/01) dekad 1 (/1) to year
2012 December (/12) dekad 3 (/3)

To reiterate, the columns required to be in the stations CSV file are:

A unique station identifier (in the example above, that is the column called "STAT"
A longitude column ("LON" in the example above)

A latitude column ("LAT" in the example above)

An unbroken series of columns from dekad 1 to dekad 36 or months 1 to 12

A year column that indicates the year the data are for
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Chapter 7: Climatological Analysis

Summary

The Climatological analysis tool can calculate statistics, trends, and frequencies (among others)
for rainfall, temperature, and evapotranspiration. This analysis can be done for the entire
historical data or using just part of it, such as for El Nifio years for the March-April-May season.

Climatological Analysis

Climatological analysis allows you to calculate statistics for each month or group of months. For
example, you can calculate the average rainfall for February based on data from 1981 to 2013. In
addition, the user is also able to calculate statistics for summations over various user-specified
time periods, such as seasons (e.g., the standard deviation of total rainfall over the March-to-May
season, from the years 1981 to 2000). When analyzing summations over various time periods,
you have the option to sum across years, which is useful when a season starts in one year and
ends in the following year (e.g., when the season starts in October of one year and end in March
of the following year). Analysis can only be done for data that have already been downloaded or
imported into GeoCLIM (see the Creating Archives chapter to learn more about importing data)
and for regions that are completely covered by the available data.

The climatological analyses that can be done include:

= Average

=  Median

= Standard deviation

= Count

»  Coefficient of variation
= Trend

= Percentiles
=  Frequency
= Standardized Precipitation Index (SPI)

To access the climatological analysis module, click on the ‘File’ dropdown menu on the main

GeoCLIM toolbar and select ‘Rainfall Climatological Analysis’, or click the Rainfall
climatological Analysis tool bar button shown below.

% GeoCLIM E=Bch <=
File Tools Help

SCHFE\E FRON ¢ ER
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Calculating Statistical Summaries

Follow these steps to calculate statistical summaries:

1. Open the Climatological Analysis tool

2. Make sure that the region of interest is selected; the default region is the region set during
installation (see the Installation chapter) or with the GeoCLIM Settings tool
(wrench/spanner icon).

Select the months of interest on the left panel.

Select the years of interest on the right panel.

To calculate the summary for the sum of the months selected, check the ‘Add up seasonal
totals’ box in the upper left of the ‘Climatological Analysis of Climatic Variables’
window. Note that, if dealing with temperature datasets, seasonal averages rather than
seasonal totals are calculated.

6. If the season goes from one year to another, for example Oct to Jan, check the ‘July to
June Sequence’ checkbox.

7. Click ‘Update GeoCLIM Averages’ to make these averages to be the default used in the
GeoCLIM dataset.

whw

The following graphic shows a rainfall analysis for the EAC region that will calculate the

average March-April-May seasonal rainfall for all years in the GeoCLIM dataset (1981 to 2012).
A single output will be created.

a2 Climatological Analysis of Climatic Variables (=@ =
[¥] Add up seasonal totals [7] July to June Sequence
Select

Morths Comprising Season  Select Years to analyze

??%é’t?iﬂ'

Specfy Folderto place Outputs
C:\Users\padeeros'\Documents\GeoCLIM\output

| Deselect All Years |

' Fl GeoCLIM Averages
Note 14: the ‘July to Jun Sty Pl e G ﬁ

Sequence’ and ‘Updat C:\Users\pedreros\Documents\GeoCLIM\output
GeoCLIM Averages’ will only
appear when certair

parameters have been selected.

(L toae | [ Gose
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GeoCLIM: Process complete o S|

Process complete. See log
QW fileC:\Users\pedreros\Documents\GeoCLIM\output\output_info32.bd

The data used to do the analysis is taken from the GeoCLIM data folder specified in the
GeoCLIM settings (spanner/wrench icon on the GeoCLIM toolbar). The outputs will be placed
in the folder specified in the ‘Specify Folder to place Outputs’ field above. A log file will also be
generated specifying the location of the files generated. The location will be indicated in a
dialogue box as shown above.

The output from this analysis is viewed as a map shown on the screen as well as saved to the
output folder specified (in this case \GeoCLIM\output). The tool produces different outputs: one
output will be for the statistic selected in the ‘Specify Analysis Method’ menu (in this case, the
average) see image below, another will be the summations of each set of months for each of the
years specified in the analysis. This set of seasonal totals can be used to create a time series for
any given region of interest.

&7 Spatial Data Viewer i . -

File Edit Zoom Settings Tool Help

[CECRL RN B i8S

EAC_adm(

-

t_avghlar to_May

0-10

11.50

51-100

101 - 200
o -300
;o -500
Il 501 - 1000
> 1000
[ Jwa
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Calculate Trends

Another useful process in this tool is the trend analysis. The trend analysis method will calculate
the sum of the selected months for every year and then calculate a linear trend using those values

1. Start the Climatological
Analysis tool as
described above.

2. Select the data to be
analyzed.

3. Select ‘Trend’ as shown.

M7 Spatisl Data Viewer - E =il

File Edt  Zoom  Sett Tesls  Help
ponsle- i su The trend tool produces two maps, one that
= g shows the millimeters (mm) of rain gained or
i ey lost per decade (10 years) and the other map
f;t:g is the R? of the regression between time and
it rainfall for each pixel. This map indicates the
o strength of the trend.

LE_L@_.*
|

RA2 of the regression TR
Mm of rain gained or lost '
per decade s

Note 15: See The Climatological Analysis Tool tutorial video on this topic for further details.
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Chapter 8: Contour Tool

Summary

The contours tool is used to delineate areas with the same amounts of rainfall for a given period.
Analyzing contours from different times could tell us how much change is there in rainfall
patterns in a region.

Creating Contours

1. Open the contour tool from the GeoCLIM.
2. Fill out the form.
3. Select a contour value for your needs

) GeoCUM =)
File Tools Help

SOHENS FROMN % oK
oo

Select Bi File to Contour
C:\Users\pedreros\Documents\GeoCLIM\Output\ppt_avgMar_to_Ma

Specify Output File
C:\Users\pedreros\Documents\GeoCLIM\Output\contour03-13.bi

Contour Interval 400

Window Size
5 (x| 5

For example, the user can calculate the average rainfall for the March-April-May season for the
years 1981-1990, 1991-2000, and 2001-2010, run the contour tool for each map and compare the

results.
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File Edt Zoom Settings Tock Hep File Edit Zoom Settings Toch Help File Edt Zoom Settings | Took | Help

PPNl e | 85 (proesldes i 88 PPesles i 8Sd

3t 5119995 Long: 5253142 |Lat: 2187567 Long: 342501 | Lat: -2068029 Long: 5610755

The 400 mm interval for the average rainfall of the season March-April-May for the years 1981-
1990, 1991-2000, and 2001-2010 show that the rainfall patterns in the SAC has changed in the
coastal area of Kenya and the central West area.
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Chapter 9: Extracting Raster Statistics and Time Series

Summary

The Extract Raster Statistics tool calculates summary statistics from a raster file over polygons
(such as districts) in a shapefile. For example, the tool can be used to calculate the district-
average rainfall in January 2014 for each district in a country. The tool can further be used to
summarize the historical rainfall and generate a time series for given polygons. For example, the
district average rainfall of each district for rainfall each January from 1981 to 2014 can be
calculated.. See the Spatial Data Viewer chapter to learn how to create shapefiles in the
GeoCLIM.

Creating a Time Series

1. Open the Extract Raster Statistics tool.

W GeoCLIM =
File Tools Help

SHEE\NL FRON I ek

Tomoreme L oo

Salact Viector Rl for Bdracting

Unique 1D Field for Extraction Summary
S — [Avege ~]
Select Raster s For Bxracting [utoLabel Rows wih Fie Names - i
Row  FleNane '_M_..f
— Missing Values
! From 3339
(B2 To 488
 Remove |
Raster image List Fie e
Specy Output Flefor Stats —_— Frofs
| Browse |
| OK Close
Summary
2. Select a shapefile containing the polygons of interest (e.g. districts)
and select a unique ID (a data field in the shapefile that will Y —
uniquely identify each polygon, such as district names). mm
Minimum
. . Median
3. Select the type of summary needed. You can summarize the pixels Range
within the polygon in different ways. gtjnoe"
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4. Click the ‘T-series’ button and then click ‘Use GeoCLIM Data’ to select files from the
default database, or browse to a directory where the desired files are located and fill in
the prefix, date format, and suffix to match the desired dataset. Alternatively, use the
‘Add’ button to select the raster files from which values will be extracted.

o' Generic Cli
Speciy folder with data
C:\Users\pedreros\Documents\GeoCLIM\ProgramSettings\Data\Cimat: | Browse | |
Prefoc Date Format Suffoc
chips [4<igt year 2-digt month (01-12) ~| b
Select Months to Analyze Select Years to analyze
Jan ~ 1981 ~
Feb 3 1982 =
Mar 1983 i|
Aot 1984 |
May k- 1985
i = 1935 Season Stars
v 15
Aug 1988
Sep | 1989
Oct 1950 Specify Analysis Method
Nov > 1931 - T
St A e
Specify Folder to place Outputs
o '\Usefs"pedrefos‘-Doa.umerA_s"-.GeoCLI_M".Proqra-nSetmgs'-
List Name templistfile st

Once the required files are selected, click ‘Analyze’ to proceed. A message will appear,
confirming the creation of a list file. The files previously selected by the user are
compiled in a list file that populates the fields in the previous window. Close the
‘Generic Climatologies Analyst” window by clicking ‘Close’.

Wl Extract Grid Statistics
5. Back in the ‘Extract Grid pec e el D

C-\Users'\padneros’\ Documents \GeoCLIM'\ Program Setings \Diata'\Maps\EAC adm | | Browse:

= T—— =8 B
= = e

Statistics’ window, the ‘Select Akess X0 M o Exrocken e
les f field [ADMo_NamE =)
Raster Files for Extracting’ fie TSenes
] g Select Raster Fes For B | Auto-Label Rows weh Fie Names -]:J
is now populated. Add the name | [mw  enone .
> ) (Eaad ]
. chips... C:\Users\pedrers'\Documents'GeoCLIM \ProgramSettings'\Data'C
and location of the output file and, s C\Lbes\pederos DocumertGeoCLM Progan Seiogs 08 C | () Mssng Ves
. chims. Ci\Users'pedrers D \GeoCLIM' Program Settings' Data'C 2 Fom 9339
" [ peadr D \GeoCLIM\P ings'\Data\C
if needed, a prefix. Once the form dire- [l oy DX L
is completed, it should resemble s, b palnr oty GoocL M opwmisinon Do Bl
the example shown here. s o
C\Users\pedreros\Documents\GeoCLIM\Program Setings \ Temp tepistiie it | [ Load .
: ¢ > Speciy Output Fie for Stats Predoc
CIICk OK to Complete the C\Users'\padreros’\Documents \GeoCLIMVOUWpU\EAC TS cov Browse CHIRPS

rocess.
b ——

GeoCLIM Manuar 5[(Page



The Results

The time series tool produces a CSV file with as many rows as there are polygons in the input
shapefile. Each column contains the summary value for each raster selected. Open the CSV file
in Microsoft Excel or another similar program to produce the time series plots.

A B | ¢ | o | E | F 6 | W | v | ¥ | & | L. | | N | o | » | @@ | R

chirps198 chirps198 chirps198 chirps198 chirps198 chirps198 chirps198 chirps198 chirps198 chirps198 chirps198 chirps198 chirps198 chirps193 chirps198 chirps198 chirps

Burundi  107.4525 116.1203 161.1145 186.1901 107.6266 5.8603  1.0298 319737 66.9794 1100985 78.7938 141.3837 127.8557 120.6816 1229622 220.7961 119.0
Kenya 6.0713 11.4699 154.3868 176.659 70.7126 21.1308 30.0187 36.3185 23.7073 425258 44.2234 43.6318 9.4017 12.02 33.6907 134.7015 101.
Rwanda 74.2576 727875 161.8327 226.1197 110.7436 15.0366 5.7717 44.9621 79.1868 1068632 B83.5934 B0.6679 100.9915 80.6264

Uganda 16,7513 26.823 161.3507 158.3776 122.9847 52.7678 99.9538 134,8215 134.8268 1235238 68.5418 48.8579 38.2451 28.9763 78.7978 153.8739 182.6

United Re 118.0715 119.5404 167.6299 144.1915 71.5045 5.8384 3.8637 7.8915 12.2099 304192 42,139 148.6687 109.6692 113.7859

Burundi
250

200 +- 1 o =

150

=

100

rps200607 (S L

e 8
ps198101 ;
rps198110
ps198207 =]
rps198304 ::_—'-

=
1p5198501 ot
15198701 -
ps199010
1p5199107 |
1p5199201 | —
Irps199301
rps199310 |
1p5199407

I~

chirps199510 ||
5200510 _

rps198507

chirps199707 ]

chirps199804 |

chirps199601 -

chi
chi
chi
chi
chi
chi
chi
chi
chi
chi
chi
chi
chi
chi
chi
chi

chi

chi
chi
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Chapter 10: Advanced Topics

Summary

This chapter discusses the more advanced features of the GeoCLIM. The average user will not
necessarily need to use the features described below.

Create a New Region in the GeoCLIM

There are two ways of creating a new region in the GeoCLIM. One way to create a new region is
to click on the ‘File’ menu of the GeoCLIM toolbar, then navigate to file/New > Region. The
other way, which is recommended for beginners, is to modify an existing region. Using the

second option is outlined below.

Step 1: Open an existing region by
clicking the ‘File’
dropdown menu on the

GeoCLIM toolbar and
navigating to Edit >
Region.

Step 2: Select an existing region,
then save the region using
a different name.

I File | Tools Help

!

New NN o o e
Edit »| Region
Delete » Dataset Definition
= [!'U'l!(
Define Output Options

Export to Windisp
Import »

Exit
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Step 3: Alter the parameters of the newly saved region to align with the parameters of the area of

interest.

% koo | ==

MName of Region
Comments of Region File

Minimum Latitude
Madmum Lattude
Minimum Longitude
Maximum Longttude

Height of pixel (n degrees)
Width of paxel fn degrees)

Intial Dekad of Season (1 - 36)
Final Dekad of Season (1 - 36)
Defauk Mask Fie

Data Directory (with PPT and PET)
Defauk Map File

rts\GeoCLIM\ProgramSettings\Data\Static'\globe_mask0_1 bi
“\Users'pedreros\Documents\GeoCLIM\Program Settings\Data Browse |
— Click Define’ To set map files —>

Step 4: Create a mask for the new region. As discussed in Step 4 of the Installation chapter, a

mask is a raster dataset with a

‘0’ value for outside the region of interest and a ‘1’ for the

area within the region. In the example ‘Edit Region’ window shown above, a global
mask is used. The Height and Width of pixel refer to the pixel size of the rainfall or
temperature fields. The Initial and Final Dekad of Season are fields borrowed from the

GeoWRSI.

Step 5: Finally, add a map for the new
region, bring a shape file of the

region.

I|  select Raster Fles For L

FieName  FiePath
colombia... C\Users\pedraros\Documents'\GeoCLIM\Program...
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Advanced Parameters on Blending Stations and Gridded Data

WeghtPower 2 _I[IWEIGHTPOWER: The power that will be applied to the inverse

::i::; 5 ' distance in calculating the weight. For example, a weight of 2 means

e 1 that the inverse distance to each station will be squared (power of 2)

e to calculate the weight to that station.

Max Ratio 3

Intepolaton Style [Simple_~] CJLIMINSTNS: The minimum number of stations to be used in the
interpolation. If there are less than MINSTNS available at a point,

that pixel will not be interpolated, and a missing value will be put in

Defatiemiinds the output grid at that pixel. Use a value of MINSTNS = 0 to produce
a value everywhere in the output.

UL X LR: X
LR: Y

CJJMAXSTNS: The maximum number of stations to be used in the

interpolation. For example, if MAXSTNS = 10, and if there are more

A than 10 stations available at a point for the interpolation, only the

Station location data in separate file | Show |

nearest 10 stations will be used in the interpolation.

[J[IMAXEFFECTIVEDIST: This parameter only works with the "Simple IDW" (idw_s). It is the
distance to which the stations would have an influence. Local knowledge is very important here.

[J[IMAXRAT10: The maximum station/grid value that is allowed in the interpolation. When the
station/grid ratio is greater than MAXRATIO, then the MAXRATIO value is used.

CI[JINTERPOLATIONALGORITHM: The type of interpolation algorithm to use, namely idw o or
idw_s. idw_o is ordinary inverse distance weighting (IDW) interpolation, in which the
interpolation weights are dependent only on the surrounding stations. idw_s is simple IDW, in
which the background grid also contributes a weight to the interpolation routine, and the relative
weight of the background grid increases increasing distance to surrounding stations.

[J[JSEARCHRADIUS: The maximum radius (in km) over which to search for stations that will be
used in the interpolation of each pixel. If, at a pixel, the distance to a station is larger than
SEARCHRADIUS, then that station will not be used in the interpolation at that pixel.

Reclassifying Rasters

As demonstrated in the Editing Rasters section, changes in pixel values can be made using the
Spatial Data Viewer. However, this method is only practical for changing a small number of
pixels. The following outlines how to reclassify raster data for a large number of pixels at once.
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Selecting Data

To begin, open the Spatial Data Viewer. Click the ‘Open Raster Map’ icon (second icon from the
right) to open up the ‘Select Raster Image’ window. Click the ‘Browse’ button next to the ‘Select
Raster File For Display’ field, navigate to GeoCLIM\ProgramSettings\Data\Climate, choose the
appropriate dataset directory, select the desired .bil file and click ‘Open’, then ‘OK”.

o

| Tools | Help

View Available Data

Download From Web

Fil

Batch Processing Assistant

Batch Processing Text Editor Viewer

Setup Zoom Settings Tools Help
Merge stations with a raster ﬂ 2|3 6 é ﬁ
Improve CHIRP Satellite Rainfall

Validate CHIRP Satellite Rainfall

Interpolate

View Basic Rainfall Summaries
Rainfall Climatological Analysis

Long Term Change in Averages
Extract Grid Statistics

Make Contours

Window Grids

View Spatial Data

View Map Table

& Mask Grid With Raster (faster) or Vector
Reclassify Grids

Clear Temporary Files
Restore Default Program Settings
Install Samples Folder

In this dataset, the ‘no data’ value is 9999, represented on the map as the brown color. To
change the ‘no data’ value to -9999, go to the ‘Tools’ dropdown menu on the GeoCLIM toolbar
and select ‘Reclassify Grids’.
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o5 Reclassify Grids [=@]=]

Select Raster Files For Reclassifying Reclassf
| Row  FieName [ Oid Value (From)  Old Value (To)) ~ New Value [ Add |

This will bring up the ‘Reclassifying Grids’ window (see image above). Click the ‘T. Series’
button in the middle of the window to bring up the ‘Generic Climatologies Analyst’ window.
Click the ‘Use GeoCLIM Data’ button in the right hand corner of the ‘Generic Climatologies
Analyst’ window to use the data already selected during setup (or via the “GeoCLIM Setup’
icon). This default preset will automatically fill all the available fields (see image below).

85 Generic Climatologies Analyst ==E]=]

Specy folder wih data
C:\Users\pedreros\Documents\GeoCLIM\Program Settings\Data\Cimat: | Bowse | [ useGeccLMDam |

Date Format Suffix ct Parameter

(4dgtyear. 2dgtmonth 0112) _+] i A T
Months to e | Select Yearsto anahyze |

- 1981 - MissingFrom

§i

porey
g
l.m

1385 . Season Starts Missing To

1587

1950 Soedykmlys‘auwxod

eAlows | [ soeaAven |
Specify Folder to place Outputs
C:\Users\pedrers\Documents'\GeoCLIM\Program Settings\ -

EREEELEAFEE
8

List Name templistfile Jst Close

This tool allows you to create a list of desired datasets that will be reclassified. When you select
specific months and years from the ‘Select Months to Analyze’ and ‘Select Years to analyze’
menus, the tool creates a temporary list file in the directory specified in the ‘Specify Folder to
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place Outputs’ field (see image above). The temporary list in turn populates the ‘Select Raster
Files for Reclassifying’ menu in the ‘Reclassifying Grids’ window with those specified datasets.

As an alternative to creating a list via the ‘Generic Climatologies Analyst’, you can click ‘Add’
in the ‘Reclassifying Grids’ window to add data, navigate to the folder containing the .bil files to
be reclassified, and choose the desired .bil datasets.

Altering Data

For the purposes of this tutorial, all historical data will be used. In the ‘Generic Climatologies
Analyst” window, click the ‘Use GeoCLIM Data’ button to fill in the default data. Click the
‘Select All Months’ and ‘Select All Years’ buttons and then click ‘Analyze’. Note the popup
indicating the directory where the List File has been created and click ‘OK’. Click the ‘Close’
button to go back to the ‘Reclassifying Grids’ window with all the datasets loaded.

To begin reclassifying the data, click the ‘Add’ button next to the ‘Reclassifying menu’. This
will bring up a smaller ‘Reclassify Grids’ window with three fields. Enter the value range to be
changed, starting with the ‘Old Value (From)’ field to the ‘Old Value (To)’ field (e.g. from 9996
to 9999). In the ‘New Value’ field, input the value that should be substituted for all values listed
in the range (e.g. -9999). Click ‘OK’. Now the values are listed in the ‘Reclassify’ menu.

w5 Reclassify Grids o || &@)8
Salact Raster Files For Reclassfying Reciassfy
Row FileName = [ Olc Value (From)  Oid Value (To) New Value (add ]
chims..  C\Users\padrems\Documents\GeoCLIM\Program Settings\Data'\C Add

chips... C:\Users'\pedrers\Documents'\GeoCLIM\Program Settings \Data\C

T Series | Remove
chips... C:\Users'pedrerns'\Documents'\GeoCLIM\Program Settings'\Data\C
chimps C:\Usars'pedreros'\Documents'\GeoCLIM\Program Settings \Data'\C
chips C\Usears'padrerns'\Documents\GeoCLIM\Program Sattings \Data\C
chips... C:\Users\pedreros'\Documents'\GeoCLIM'\Program Settings\Data"\C r =
chips... C\lUsers'\pedreros'\Documents'\GeoCLIM'\Program Settings'\Data'\C Pemove
shiems  CALisarenadeasne\ Ninn smpet el F2anr™| 1) Drnnepen Catbinne Niatui™ | v Prefoc
m » f Save
Raster Image List Fle |
SipUnaey) ks octmints st : ! | load o' Reclassify Grids fo o=
Speciy Output Folder Oid Value (Fom)  Od Value (To) New Value
Browse 939 9999 9999
OK Close
| oK | | Concel |

Next, click ‘Browse’ next to the ‘Specify Output Folder’ field to select where to place all the
new reclassified values. We recommend that you place the output in a new folder in the Climate
directory. Click ‘OK’ to confirm and return to the ‘Reclassifying Grids’ window.

Click ‘OK’ on the ‘Reclassifying Grids’ window and click ‘Close’ to finish. Close the Spatial
Data Viewer.
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Reopen the Spatial Data Viewer and select the raster icon to navigate to the directory where the
reclassified output was stored. Open a .bil file and observe that the lowest value is now -9999,
and there are not 9999 values.

P

& Spatiol Data Viewer E=if=]

File Edit Zoom Settings Tools Help

POMIBEs i BSAH

irps198101
9999 - -8627
$626--7256
-7255--3884
-5883 -4512
-4511--3141
-3140--1769
-1768 --398
-397-973

Lat: 38.32891 Long:-2197222

Additional Uses for the Time-Series tool

The Time-Series tool (as referenced in the Reclassifying Rasters section of this chapter) is useful
in many other operations within the GeoCLIM. For example, the Time-Series tool can be used to
generate a list file for analysis.
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Chapter 11: Exercise

Summary

These exercises are available as a way to help users apply the knowledge gained from this
manual.

Exercise

1) Install GeoCLIM (see the Installation chapter).
2) Set up the GeoCLIM (see the ‘Setting up the GeoCLIM’ section):

a. Download the entire historical (1981-present) monthly data for Africa using the
download tool.

b. Set the GeoCLIM region to EAC.

i. Advanced Exercise: Create a new region (see the Advanced Topics
chapter).

c. Obtain and import the CHIRPS PPT AFRICA DEKADAL dataset.
d. Set the output directory to \GeoCLIM\output\exercisel.

3) Review data (see Step 4 in the Installation chapter):

i. Use the Spatial Data Viewer to open a raster dataset from the selected data
imported in 2c.

ii. Identify the no-data value (see the Reclassifying Rasters chapter).

iii. Change the color palette of the legend by right clicking on the legend,
selecting ‘Change Legend’, navigating to the color directory, and selecting
RFE.CLR. Click ‘Okay’ to finish.

4) If local station data is available, use the BASIICS tools to blend the stations with
CHIRPS (see the Station Blending and BASIICS chapter). If not station data is available,
proceed to 5.

a. Create a new archive with the product from the BASIICS process (see the
Creating Archives chapter).

b. Upload the new archive to the GeoCLIM and make sure that it is selected as the
default dataset (see Step 3 of the Installation chapter).

5) Use the Climatological Analysis tool to analyze the April-May-June season of the EAC
region for all years.

a. Calculate the average and the standard deviation for the season.
b. Calculate trend for the season for the years 1981-2013.

GeoCLIM Manual 60|Page



c. Calculate the difference in means 1981-1997 and 1998-2013 using the ‘Calculate
Long Term Changes in Average’ tool. Observe how these results differ from the
‘trend’ results.

6) Identify “hot spots” (areas with strong decreasing/increasing rainfall), from the trend
maps in 5b.

a. Digitize polygons around the hot spots (see the Spatial Data Viewer chapter).

7) Extract time series for the spatial average value for each hot spot polygon (see the Time
Series chapter). Make sure that to select the ‘pptsum’ files that were created with the
trend process.

a. Open the CSV table in Microsoft Excel and plot the time series to analyze it.

8) Calculate the average for each dekad in 1981-1990, 1991-2000, 2001-2013 using the
Climatological Analysis tool. Then, use the contour tool to plot the 400mm contours.
Compare these results to those from the time series.
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