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files. 
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Introduction  

Summary 

The GeoCLIM program is one of several agroclimatic analysis tools developed by the FEWS 

NET/United States Geological Survey (USGS). It facilitates the analysis of climate data (rainfall, 

temperature, and evapotranspiration). It also provides an array of accessible analysis functions 

that allow you to perform the following tasks:  

¶ Analyze large quantities of climate data. 

¶ Create visual representations of climate data. 

¶ Blend station information with satellite data to create improved datasets.  

¶ Calculate seasonal trends.  

¶ Calculate the standardized precipitation index (SPI). 

¶ Compare groups of years within a time series.  

¶ Extract statistics from raster datasets to create a time series for a set of polygons. 

Using the Manual  

This manual is organized into 12 chapters and presents examples and exercises to help you 

understand the different applications of the GeoCLIM analysis tools. 

Chapter 1: Overview provides a brief tour of the various functions available in GeoCLIM.  

Chapter 2: Settings provides details on setting up the program and downloading data.  

Chapter 3: Data Types provides a review of the different data types used in GeoCLIM.  

Chapter 4: Spatial Data Viewer provides instructions for viewing, editing, and creating shapefiles 

and rasters using GeoCLIM.  

Chapter 5: Climatological Analysis explains how to calculate statistics, trends, and SPI, among 

other functions, for a set period (e.g., dekad, month, season).  

Chapter 6: Rainfall Summaries shows how to calculate totals, averages, and anomalies for a set 

period (e.g., dekad, month, season).  

Chapter 7: Climate Composites describes seasonal analysis among a group or two groups of non-

consecutive years within a time series. 

Chapter 8: Contour Tool explains how to visualize spatial rainfall distribution based on contour 

lines.  

Chapter 9: Calculate Difference in Averages shows another way of estimating trends by 

comparing changes in averages between two periods (e.g., dekad, month, season). 

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

Chapter 11: Extract Statistics explains how to create spatial summaries of historical data for a 

given region. 

Chapter 12: Working with Climate Data Archives explains how to manage climate data archives. 

 

For GeoCLIM updates and video tutorials, go to chc.ucsb.edu/tools/geoclim  

 

http://chg.ucsb.edu/tools/geoclim
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 Overview 

 

Summary 

Figure 1.1 shows the main tools available in the GeoCLIM toolbar. These tools consist of 

settings, data management, and analysis methods. This chapter briefly describes the main tools in 

GeoCLIM, and the following chapters look at each one in detail. 

1.1. Import GeoCLIM  Climate Archives  

A GeoCLIM archive is a compressed file containing data for a given climate variable and 

specific information to be imported and made ready for use in the program. The Import Climate 

Archives tool (Figure 1.2) makes datasets available in GeoCLIM. These archive files are useful 

Import climatic data archives  

Download climate data by date  

Define output options 

View list of available data  

The GeoCLIM settings; select region  

Climatological data analysis; average, percentiles, SPI, 
etc 

View explore rainfall summaries 

Climate composites 

Make contours 

Calculate long-term changes in averages 

Batch assistant for station/raster blending and analysis  

Batch editor for editing automation scripts 

Spatial data viewer; display shapefiles, raster data 

Extract statistics from raster datasets 

Figure 1.1 The GeoCLIM main toolbar. Setting tool (green), data management tools (orange) and analysis tools 

(blue). 
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for sharing data among GeoCLIM users. For information on creating data archives, see Chapter 

12. 

 

 

  

Figure 1.2 One way of making Climate data available in GeoCLIM is through importing archives. 
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1.2. Download Climate Data  

The Download Climate Data tool (Figure 1.3) facilitates bulk downloads of available climate 

data via FTP, HTTP, or HTTPS from different sources (e.g., UCSB, USGS, etc.). See chapter 2 

for more information on GeoCLIM settings, such as adding new climatological data, changing 

the workspace, and creating a new area of interest (region) to use with the different analysis 

tools. 

 

 

 

Figure 1.3 You can download Rainfall, Temperature, or Evapotranspiration data directly from an onlinw 

location such as an FTP site using the Download Climatic Data Tool. 
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1.3. Define Output Options  

The Define Output Options tool enables you to specify how GeoCLIM outputs should be 

generated and where they can be saved. These options include (Figure 1.4): (1) the size of the 

GeoCLIM main toolbar window, (2) the title fonts for the output graphics, (3) whether or not to 

format outputs for ArcGIS, (4) the file size limits of the temporary directory, (5) the output 

directory, and (6) the prefix for the output files from the analysis tools. 

 

 

  

 1                                                            2 
 

 3  
          4 

 5                                                            6 
 

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

The View Available Data tool provides a list of the data available for analysis based on the 

climate datasets selected (rainfall, mean temperature, minimum temperature, maximum 

temperature, or potential evapotranspiration). Figure 1.5 shows an example of a list of dekadal 

(+- 10-day) total rainfall starting on the first dekad of January 1981 (19810101). The List 

Missing Data button provides a list of any missing dates of the climate dataset selected between 

the first and the last date in the time series. The Export button is used to export data from the 

selected climate dataset to different formats (single BIL  or NetCDF files, or as a GeoCLIM 

archive) for sharing or backup. See chapter 2 for more information. 

 

  

Figure 1.5 This function shows a list of the available data from the different 

climate variables for a specific region 
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1.5. GeoCLIM  Settings  

The GeoCLIM Settings tool allows you to change the region of interest and select/add/edit new 

datasets.  This section contains three main tabs (Figure 1.6): 

Region ï You can select a pre-defined region available in GeoCLIM or define a new one based 

on the area of interest (e.g., country, county, pre-selected group of countries, city, or customized 

region).  

Mask ï Masks are maps in raster format that are used to define the area of interest (region) and 

ignore the rest of the data. You can define a new mask or edit an existing one for the selected 

region; this mask will be used in the analysis tools or for the map viewer (e.g., landmasses, non-

desert regions).  

Data ï You can select a dataset for each of the available climate variables in the program 

(precipitation, average temperature, minimum temperature, maximum temperature, and 

evapotranspiration). For more information, see chapter 2. 

 

  

Figure 1.6 The settings tool allows the user to select the climate 

data and the region for analysis. 



 

 The GeoCLIM 1.2.1 Manual 14 | Page 

1.6. Climatological Data Analysis  

The Climatological Analysis of Climatic Variables tool (Figure 1.7) is designed to calculate and 

display the statistical characteristics of rainfall, evapotranspiration, and temperature data. The 

tool displays all the years (1) and periods (2) (months, dekads, or pentads) available for a 

selected climate dataset (see chapter 5 for a more in-depth discussion of this tool). 

 

  

Figure 1.7 This tool facilitates the calculation of statistics, trends and standardized 

precipitation index among other functions for specific a data set. 

 2  1 
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1.7. Rainfall Summaries  

The Rainfall Summaries tool (Figure 1.8) calculates the total rainfall, the long-term average, the 

difference, and the percent of the long-term average for a selected region and range of dates. 

More details on this tool are available in chapter 6. 

  
  

Figure 1.8 The rainfall summaries tool calculates rainfall total and anomalies for a selected 

period of time. 
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1.8. Climate Composites  

The Climate Composites tool facilitates the seasonal analysis for one or two groups of years that 

may be non-consecutive. The tool calculates the seasonal average from a group of years, as well 

as comparing the seasonal rainfall performance between two groups of years, by calculating the 

percent of average, anomalies, and standardized anomalies (Figure 1.9). See chapter 7 for more 

details. 

 

  

Figure 1.9 The Climate Composites tool facilitates the seasonal analysis for 

one or between two groups of [potentially non-consecutive]  years. 
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1.9. Make Contours  

The Make Gridded Contours tool (Figure 1.10) displays smoothed contours for a specified 

interval based on a raster (*.bil ) file. This tool helps identify changes in rainfall patterns 

within a region of interest. Read more about making contours in chapter 8. 

 

  

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

The Climate Trends - Changes in Averages tool (Figure 1.11) identifies trends by calculating 

the difference in average between two periods (denoted as Series 1 and Series 2 in Figure 1.11). 

See chapter 9 for more details. 

 

 

  

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

time, identifying trends. 
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1.11. Batch assistant for station/raster blending and analysis  

The Batch assistant tool (Figure 1.12) allows you to validate satellite-based data using 

climatological stations, blend climatological stations with raster data (BASIICS), and interpolate 

just stations.  This section contains the following modules: 

 Blend rasters/grids with stations: This function blends raster (e.g., satellite data, etc.) with 

stations available for a specific period to create a new and improved climate dataset.  

 Validate Satellite Rainfall: Validates a raster dataset using station data by comparing the 

point-to-pixel value for each station. The results indicate how different the two datasets 

are. 

 Interpolate just stations: This function uses a modified inverse distance weighting (IDW) 

process to interpolate station values. See chapter 10 for more information. 

 

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

several years of data at once. The script can be used later with the Batch Text Editor tool to run 

frequent processes with similar settings. 

 

 

 

Figure 1.12 The Batch Assistant tool has functions to: validate satellite estimated 

data using station values, blend station data with raster (BASIICS) and to 

interpolate station data. 
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1.12. Batch Editor for Edi ting Automation Scripts  

The Batch Text Editor allows you to change scripts that were previously generated using the 

Batch Assitant tool. (e.g., a different period in DATESBRACKET) (Figure 1.13). See chapter 10 

for more information. 

 

 

  

Figure 1.13 The BASIICS process could be re-run using the batch assistant tool. 
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1.13. Spatial Data Viewer  

The Spatial Data Viewer (Figure 1.14) displays raster and vector data and facilitates the use of 

basic GIS functionality such as editing legends, and digitizing polygons. See chapter 4 for more 

details. 

 

 

  

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

The Extract Grid Statistics tool summarizes raster information by zones defined in a vector file 

(polygons such as districts, provinces, etc.). This tool produces a table with summary statistics 

such as average, sum, maximum, minimum, range, or standard deviation for each polygon. This 

extraction can be applied to a single climate grid or a set of climate raster files defined in the 

time series option (Figure 1.15). For more on this tool, see chapter 11. 

 

 

Figure 1.15 Extract summary statistics based on polygons. 
































































































































































