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How to comment

Please feel free to comment on any of the implemented and non-implemented functions. Not much time
is spent on colours, button-pictures etc. Please give suggestions. You might find bugs, although a lot of
time has been spent to make the package as bug-free as possible. Please report them. Send your
comments to one (or all) of the following persons:

e michele.bernardi@fao.org

e rene.gommes@fao.org

e peter@hoefsloot.com

Comments concerning the AgroMetShell manual should be forwarded to Elijjah Mukhala (email:
emukhala@fanr-sadc.co.zw or emukhala@yahoo.com or to the above three email addresses.
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Section 1

Introduction

Food security is one of the major challenges that developing countries experience especially Africa as a
whole. The major causes of food insecurity are mainly poverty, drought, floods, civil strife and disease
especially HIV/AIDS. The two areas that underpin food security deal with either challenges of food
access by communities in both rural and urban areas as well as poor production as a result of deficit
rainfall. Most experts in Africa dealing with food security have embraced the Household Food Economy
approach which provides an understanding of the livelihoods of communities and how communities
respond to shocks such as floods and drought. The Food Economy Zones provide information on which
communities derive their livelihoods from agricultural production and which ones do not. There are
several methods that can be and have been used to estimate yield and production depending on specific
hazards. This tool can be used to provide targeted analysis based on vulnerability assessment baseline
data to determine how the livelihoods of a particular zone will be impacted. In Africa, climate plays a
major role in reducing crop yields and ultimately production. One of the tools that can used to provide
early information as to what yields and production statistics are expected is what is being introduced in
this manual. This manual has been prepared in such a way that even those who are not in the field of
Agrometeorology would be able to understand the stages of data preparation and run the water balance
and make use of the outputs. The manual contains several examples from different countries as it is
intended to be used by many practitioners outside of Africa. Further training on AgroMetShell can
requested through the SDRN FAO or the SADC Regional Remote Sensing Unit.

AgroMetShell Overview

The AgroMetShell is new tool developed by FAO SDRN that provides a toolbox for agrometeorological
crop monitoring and forecasting. It is a user friendly tool with a “visual menu” that offers easy access to
some of the most often used
functions. It also offers another choice
of using a “pull down” menu. All the

= AgrometShell [D:\AgroMetShell\Data
File Edit Wiew NEEEEED

DATA INPUT H

wWater balance I

buttons in the visual menu have their Stations | Lists Crop definition T T [ES G U

- . . L i Manage skations
eqU'VaIent in the main pU”'down Actual daily data Crop coefficients Fa e Manage station lisks
menus. For instance, the top left Station  day

Actual 10-day data
Impaort ASC files
Actual monthly data

10-daily normals § Manthly normals

[Daka inventory
Manage weather data »
Calculate »

button on the visual menu in the
DATA INPUT box can also be
accessed by using the pull down
menu as follows: Database =
manage stations

The programme includes
a database that holds all

F N AgrometShell [D:\AgroMetShell\Database\SADC agrometZ.mdb]
the weather, climate and File Edit Y“iew Database “Water balance Interpolate  Tools My menu  About

crop data n_eeded to ‘;; l}; ‘;; ‘;; T VEE = [Hetory [
analyse the impact of o e L ws Z—{ g _/' %‘\"? ;.fj]
+ e =

weather on crops. Data Station day  dekad morth

can be input into the

database using a variety of options, for instance, they can be:
e typed in from the keyboard,
e read from WINDISP format images or
e imported from ASCII files.
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Details of how to input data will be discussed in detail in this manual to allow for first time users to be
able to prepare the data and run the water balance model. A number of operations can be performed on
the database, such as making backups or “flushing the database”. Many options under Database =
configure should be used with the utmost care and only by experienced user, and after running the
back-up option Database = configure = Back up current database.

Within the AgroMetShell, the FAO Crop Specific Soil Water Balance can be operated in two modes, (1)
“monitoring mode’ or (2) in “risk analys/s’ mode. The monitoring mode is an analysis of one growing
season covering many stations in a specific area, usually a country or a province in a country. This would
be performed from the beginning of the growing season until the harvest time. However, early warning
information would have to be extracted before the harvest time. The second mode (risk analysis) covers
the same type of analysis, but for one station only, and over many years. This provides the food security
expert with some information indicating whether a particular crop should actually be grown in that
particular area or not, looking at the output of a risk analysis which show how many years or seasons the
water requirement was satisfied or have been beyond a certain threshold value.

The FAO Crop Specific Soil Water Balance model produces a number of outputs for the various stages in
the growth and development of the crop as shown the figure. In developing models for yield estimation,
the various outputs are regressed with historical yield data. The water balance variables that are
produced include, such as excess soil water, actual evapotranspiration, soil water deficit over the initial,

vegetative, flowering and ripening phase. Other Growth and Development of a Maize crop
outputs include fotal water requirement as well
as water requirement satisfaction index at the e
time of monitoring as well as at the end of the S 1 G L -
growing season. These outputs can be mapped '
separately for crop monitoring as will be . 3
discussed in detail in this manual. | ﬁf‘\
| \ . .
For crop forecasting, the water balance variables I f E \ f - \\“
are normally averaged over administrative areas | = - -
and then compared with crop yields through % | P [/
multiple regression to derive yield functions that | © | | T JS L :
in turn can be used to estimate yields. [ mitar || vegetstive | |

In addition to the FAO Crop Specific Soil Water Balance, the programme proposes many other useful
tools, for instance the calculation of rainfall probabilities, spatial interpolation tools and the determination
of growing season characteristics based on climatological parameters.
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Target group for AMS

Advance knowledge of the potential agricultural production is important for those in
decision-making positions and those whose job description is to provide this information. In
early warning, advance warning is critical and this requires appropriate information for
decision making. In the SADC Region Livelihood-Based Vulnerability Approaches have
largely been adopted and incorporated into the
Vulnerability Activities Committee activities.
These approaches try to understand -

e How people survive in most years (food,

income and expenditure) and
e How households cope when ‘hazards’ occur
etc.

Food security experts using the food economy
approach in assessing the vulnerability of
communities especially when it come to looking at
the impacts of shocks such us floods and drought
can make use of the AgroMetShell. Once zones
prone to drought or floods have been identified
(figure ), the AgroMetShell water balance can be
used to estimate yields and production as well as
areas experiencing excess moisture for appropriate interventions for disaster management.
The AgroMetShell is a simple to use tool targeted at a wider user community which
includes: Agronomists, Agrometeorologists, hydrologists, decision makers, Food Security
Economists, Food security experts, climatologists, humanitarian aid specialists, disaster
management specialists and many other professions with an interest in food security and
disaster management.

Lireas not prove
to drought

Use of AMS in Early Warning i | BOTSWANA °

¥ % = 0.0% (I -48) T -

AMS is a tool that was developed "2 0.9 &
specifically for early warning purposes.
Humanitarian assistance requires that
grain deficits are computed long before
the harvest takes place. This allows
Governments and the international eol
community enough time to mobilize
resources for relief purposes. The sof
development of AMS started in the
1980’s to try and find a tool that would 4of
help with vyield estimation for early
warning purposes and it was then that i |
the water requirement index (WRSI)
was used to relate to yield to moisture ’”f
condition and a relationship was

SOUTHERMN A
CABERONE

FRANCISTOWMN

CENTRAL

MA LN o

kRO

TO

established (see graph). However, the oF

effect of water deficits on crop yields " : INDEX X
has been actually established long "0 100
before. At that time, the tool was

referred to as FAOINDEX. It is this tool [ """ Moo beimeen ekt und the waes satisfiction fndes

that has now been developed further
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into what is now known as the AgroMetShell. At that time, the major predictor of yield was
WRSI but with the new development of AMS, there are several outputs/parameters from the
water balance model that can be regressed with historical yield to develop models that may
be used for yield estimation and production once the area under cultivation has been
established.

For early warning purposes, the tool is used to monitor the growing season from the onset
of the planting. The various outputs indicate which areas in a region, country or province
have received minimal rainfall, water deficits, excess water at the various stages of crop
growth as these affect yield ultimately. As input data is on a dekadal basis, such
information can also be obtained at the same intervals and when persistent water deficits or
indeed excess water are experienced, this may lead to poor crop yields, resulting in poor
production and food insecurity.

AgroMetShell Manual, August 2004 7



Compatibility with other software

The developers of the AMS software recognize that the more versatile the software is, the
more food security experts or practitioners will use it. Therefore, AMS was developed with
this view for maximum utility with commonly used software. AMS is a freeware that was
paid for by the United Nations Food and Agriculture organization for the sole purposes of
early warning for food security to save human life. AMS is compatible with the following
software:

WinDisp

AMS is compatible with WinDisp. WinDisp is another software developed by FAO for
analysis and viewing remote sensing data for seasonal monitoring for early warning for food
security. Windisp is a public domain, easy to use software package for the display and
analysis of satellite images, maps and associated databases, with an emphasis on early
warning for food security. WinDisp was originally developed for the FAO Global Information
and Early Warning System. It allows users to:

e Display and analyse satellite images

e Compare two images and analyse trends in a time-series of images

e Extract and graph trends from a number of satellite images such as during the
growing season for comparison with other years
Compute new images from a series of images
Display tabular data in map format
Build custom products combining images, maps and specialised legends
Write and execute batch files to automate routine and tedious tasks
Build a customized project interface for providing users with detailed menus of
available data for a country or a specific area
Images produced by AMS can be viewed using WinDisp as well as further analysis for better
presentation food security bulletins.

Excel

AMS is also compatible with Excel. Excel is one of the most commonly used spreadsheets.
Excel is used to prepared input data for importation into AMS. In many cases, data may
actually be archived in an excel format such that importing such data is easy. The process
of importing data from Excel is very easy as will be explained in the manual.

Instat

There have been discussions to make the two software compatible as Instat is very strong
in climate data analysis, an important component in crop monitoring and food security.
Instat+ is a general statistical package. It is simple enough to be useful in teaching
statistical ideas, yet has the power to assist research in any discipline that requires the
analysis of data. Instat has been used widely in the UK and elsewhere by a range of
companies, research institutes, schools, colleges, universities and private individuals.

At The University of Reading it has been used extensively on training courses run by the
SSC and the School of Applied Statistics. It has also been used in many countries on
statistics courses and on courses related to health, agriculture and climatology. "Instat+"
(i.e. the Windows version of Instat) has been developed mainly because of its continued use
for the analysis of climatic data. Funding from the UK Met Office for a new climatic version,
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supplemented by support from the SSC and the efforts of other friendly collaborators, led to
the Windows version, which was first used on training courses in 1999.
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AMS Products

Overview of products

AMS will provide images of total water
requirement during the growing season.
This provides information of water demands
of the crop in different areas of the country.
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AMS will provide the images of the excess water
during the flowering stages of the crop. This
information will provide information as to what
caused crop failure as crops are sensitive to
excess water at this stage.
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AMS will provide the images of the water deficits
during the flowering stages of the crop. This
information will provide information as to what
caused crop failure as crops are sensitive to water
deficits at this stage.
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AMS will provide a graph that shows the
performance of the rainy season in terms of
satisfying the water requirement of the crop.
Each time the crop experiences a water
deficit, the index drops and when the index
drops to below 50%, there is total crop
failure in that district.
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Section 2

Getting started

To use the AgroMetShell effectively, it is important that all the necessary data requirements
are in place. Data can be input into the database using a variety of options, for instance,
they can be typed in from the keyboard, read from WINDISP format images or imported
from ASCII files. AgroMetShell is a new development from the old FAOINDEX that was used
in agricultural season monitoring. Therefore, there is a lot of data that was prepared for the
old software. To make use of this data set, this manual will illustrate importing of data into
the AgroMetShell database to run the water balance model. If data has to imported, it is
advisable that the data is prepared in Excel and then saved as comma separated values

S\ W I A0 rometShell [D:\AgroMetShell\Database\SADC agrometZ. mdb]
|mp9_rta_nt to File Edit Wiew Database ‘Water balance Interpolate  Tools My menu  About
familiarise -

i s E B B e : | i ~
oneself with &% &~ &’ &/ j’ g oy M
the main Station | day  dekad  maonth + 3 @ ). —

menu of the

AgroMetShell [ b L —
which is

shown in

figure.

Crar Aafimibiaen

(¥ Run again %3 Empty |

Data requirement

AMS input Files

To run any model or computer programme, data availability forms an important component
of the whole process. The data requirement of AMS are quite reasonable when you
compare it to other heavy duty models for crop simulation. There are basically 10 input
files that one needs, to be able to run a water balance model in AgroMetShell as shown
below. However, it may not be necessary to have all the input files listed depending on the
circumstances. These circumstances may be that you are unable to calculate
evapotranspiration on a dekadal basis and hence preparing an evaporation file may be
difficult and one has no option but to use the normal evapotranspiration file.  However,
should the data be available, AMS has extra tools among which the tool to calculate
evapotranspiration is one of them. There are also instances where the monitoring is done
for rain-fed crops and therefore it may not be necessary to have a file on irrigation.

This basically reduces the number of files to run the water balance to 5 input files. Every
time the user requests a water balance calculation to be carried out, the programme
prepares a set of files that will be read by the Crop Specific Soil Water Balance programme
to compute the water balance variables (such as soil moisture, actual evapotranspiration
over the vegetative phase or the water stress at flowering, etc).
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The files required are in comma-separated quoted string format and can be directly
imported into a spreadsheet. All the files will have common data in the first four columns
which will contain:

"NAME", the station Name

"LON", the longitude in decimal degrees
"LAT", the latitude in decimal degrees
"ALT", elevation above sea level

To run a crop specific water balance calculation, one needs the following files:

Input 1: Country Name_ 2003 Crop_Dekad_Input.dat

The file contains a summary of the parameters used to run the water balance, including the
following:

EE Microsoft Excel - Malawi_ 1987 Crop_Dekad_Input.dat

" " H H - @Jﬁlle Edit Wew Insert Farmat Tools Data wWindow Help
,,WHC. : soil Wa_ter hqldlng capacity DEHS S| s@m@ o- =82 @ 2
. Efrain”, effective rain (a percentage by [ &1 =  =[o
which actual rain is multiplied to assess T S S S A O
actual water supply. Usually Efrain<100% |2 W05 e Dia e ey T T 0 PR
i 9% i i 4 |MW-BOLERD 3376 1102 100 40 95 1 12 34
on slopes and Efrain>100% in low lying 5 MW-BVUMBWE 3|07 1592 1146 70 100 1| 12 33
areas B |MW-BWENGL 3382 1107 1052 40 95 1 12 33
" " . . e . 7 [MW-CHICHIRI }OE 678 132 70 100 1| 12 33
° Crop-ID#", the internal identification B |MW-CHIKANGAWA | 33.8) -11.85 1728 50| 90 1 12 =
5 MW.CHIKWAWA | 3478 1603 107, 60 85 1 10 33
number of the crop 10 | MW-CHIKWWED B|E| 475 77 M0 95 10 :
" " - 11 [ MW-CHILEKA 3497 1567 767 70 100 1 10 33
. Cycle", the cycle length in dekads 12 |MW-CHINGALE ¥ 1537 B0 70 100 110 @
" " ; 13 |MW-CHINTHECHE | 3417 -11.83 495 50 95 1 10 34
¢ Pldek”, the planting dekad, a value 14 |MW-CHRADZULU | 3648 157 &34 60 95 1 12 33
16 | MW-CHTEDZE 3363 1397 1145 70 100 1| 12 33
between 1 and 36 16 [MW-CHITIPA 3327 97 2.8 M0 90 1 12 33
"Irria" irri i = = 17 |MW-DEDZA 3426 1432 132 70 95 1 12 3
* Irrig”, the type_ of irrigation (1=yes, 0=no 18 [ MW-DOWA 3383 1365 1403 40 95 1 12 33
and 2=automatic) 19 [MW-DWANGWA | 3408 1248 488 40 95 1 10 3%
20 |MW-DIALANYAMA | 335 1422 1219) 70| 85 1 12 34

e "BundH", the height of the bund, for
irrigated crops

o "k1","k2","k3","k4".... Up to the value corresponding to the last dekad of the cycle,
crop coefficients KCP

Input 2 and 3: Country Name_2003_Rain_Dekad_Input.dat
Country Name_2004_Rain_Dekad_Input.dat

The two files have actual rainfall for two consecutive years, as it often occurs that the crop
is planted in one year and harvested in the following one. This kind of situation is what
happens in southern Africa where rainfall commences in September/October of one year and
terminates in April/May of the following year. However, in situations where an agricultural
season falls within a calendar year, AMS will still work.

Input 4 and 5: Country Name_2003_Irrigation_Dekad_ Input.dat
Country Name_2004_Irrigation_Dekad_Input.dat

The files contain actual values only if they have actually been provided. In monitoring rain-fed crops, this
may not be necessary.
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Input 6 and 7: Country Name_2003_PET_Dekad_Input.dat
Country Name_2004_PET_Dekad_ Input.dat

The two files have actual potential evapotranspiration for two consecutive years, as it often occurs that
the crop is planted in one year and harvested in the following one. Evapotranspiration plays an
important role in the water balance as it represents the atmospheric demand.

Input 8 to 10: Country Name _Normal_Rain_Dekad_Input.dat
Country Name _Normal_PET_Dekad_ Input.dat
Country Name _Normal_Irrigation_Dekad_Input.dat

The files contain normal rainfall, PET and Irrigation. The data from these files is utilized if the actual data
is missing in the input files.

AMS Output Files

The programme generates 18 output files. It is not necessary that the user knows the details of the
structure of those files, but with experience you may feel the need to carry out some non-standard
analyses, in which case the information below will be of help. The names of output files are assigned
automatically to the files based on the year, file list, type of data (input or output, daily or by dekad,
actual or normal data) so that the file contents should be easy to determine. In addition, the first line of
each file has a description of the data. Missing values in the files are usually coded as —999. All input and
output files with DAT extensions follow the same “FAO format”.

Two types of output files are produced. Those with extension TXT (text) provide some descriptive
material about the crop monitoring exercise, while those with DAT extensions are in comma-separated
guoted string data files used by other options of the programme, for instance many of the options under
the 7ools menu.

Output 1 and 2: TXT (text) output files, Country Name 2004 Details_Dekad_ Output.txt and
Output_Comments.txt

Output_Comments.txt simply lists information about the files as they are processed. An example follows:

AO-SUNGINGE : No calculations done: Missing Planting Dekad
BW-BAINESDRIFT : No calculations done: Missing Water Holding Capacity
BW-BOBONONG : Water balance calculated successfully
MW-MAKHANGA : No calculations done: Missing Planting Dekad
MW-MAKOKA : Water balance calculated successfully

The second file (Country Name_2004_Details_Dekad_Output.txt) contains the full details about
the water balance. An example is given below. The abbreviations have the following meaning: NOR is
normal rainfall, ACT is actual rainfall, WRK stands for “working” rainfall, i.e. WRK=ACT*EfRain/100 if
Act is available, otherwise WRK=NOR*EfRain/100, Irr is the irrigation amount if any, PET is the
potential evapotranspiration while WR (the water requirement) is the product of KCR*PET. AvW is the
crop available water, S/D stands for water Surplus or Deficit and, finally INDEX is the Water satisfaction
index, the percentage of the crop water requirements that has actually been met. The end of the table
lists actual evapotranspiration, water surplus and deficit by phenological phases:

Station number: 29/ Crop 1
Country Name: BW-MARTINSDRIFT (Elevation:820 m)
Crop type: Maize
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Cycle length: 12 dekads (C)

Total water requirements: 561 mm (TWR)
Normal water requirements: 561 mm  (TWRNor)

Planting dekad: 34 P

Maximum soil water storage: 100 mm (H or WHC)
Effective/Total rain: 100 % (E or EfR%)
Irrigation applied: No

Pre-season Kcr : 0.19

The actual rangeland index uses only actual data (NO estimates)

DATE NOR ACT WRK IRR PET KCR WR AVvW  SW S/D INDEX
Aug-dek-3 0 0 0 0 41 0.19 8 -8 0

Sep-dek-1 2 0 0 0 45 0.19 9 -9 0

Sep-dek-2 3 0 0 0 49 0.19 9 -9 0

Sep-dek-3 5 0 0 0 52 0.19 10 -10 0

Oct-dek-1 3 0 0 0 56 0.19 11 -11 0

Oct-dek-2 11 4 4 0 59 0.19 11 -7 0

Oct-dek-3 18 0 0 0 59 0.19 11 -11 0

Nov-dek-1 21 0 0 0 60 0.19 11 -11 0

Nov-dek-2 21 13 13 0 60 0.19 11 2 2

Nov-dek-3 23 0 0 0 62 0.19 12 -12 0

Dec-dek-1 17 40 40 0 63 0.07 4 36 36 0 100
Dec-dek-2 17 0 0 0 63 0.22 14 -14 22 0 100
Dec-dek-3 20 27 27 0 64 0.37 24 3 25 0 100
Jan-dek-1 26 29 29 0 63 0.71 45 -16 9 0 100
Jan-dek-2 27 7 7 0 62 1.10 68 -61 0 -52 91
Jan-dek-3 28 43 43 0 59 1.25 74 -31 0 -31 85
Feb-dek-1 18 9 9 0 56 1.25 70 -61 0 -61 74
Feb-dek-2 16 17 17 0 52 1.25 65 -48 0 -48 66
Feb-dek-3 13 10 10 0 51 1.25 64 -54 0 -54 56
Mar-dek-1 15 5 5 0 51 1.19 61 -56 0 -56 46
Mar-dek-2 14 19 19 0 50 0.90 45 -26 0 -26 41
Mar-dek-3 14 32 32 0 46 0.60 28 4 4 0 41
Phase ETAt Surplus Deficit

Initial 18 0 0

Vegetative 85 0 -52

Flowering 84 0 -250

Ripening 47 0 -26

Surplus: Omm (WEXt) Deficit: 328mm (WDEFt)

ETAt: 234mm % data avail: 100% (2AVAIL)

Norm.index: 40% (INDXn)

Output 3 to 6: DAT output files,

Country Name _1991 WaterSatisfactionlndex_Dekad_Output.dat,
Country Name _1991 WaterStorage Dekad_ Output.dat,

Country Name _1991 WaterSurplusDeficit_Dekad_Output.dat and
Country Name 1991 ActualPET_Dekad_Output.dat

The files are "monitoring-oriented" as they contain sequences of several dekad values for display and
inter-station comparisons. They respectively contain water satisfaction index values, soil moisture, water
surplus or deficit and actual evapotranspiration, dekad by dekad, for all the stations in the list. Note that
dekads are crop dekads (from 1 to cycle length). Values beyond cycle length are coded with the default value
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for missing data. D1, D2...D36 are the dekad numbers in crop dekads (i.e. planting dekad is 1 and the last
values corresponds to C, the cycle length).

Output 7: Country Name _1991 Rangelandindex_Dekad_Output.dat

The "rangeland-index" (RI) is the classic FAO water satisfaction index computed for periods of 5 dekads,
with normal evapotranspiration kept at potential level (KCR=1) and an assumed WHC of 50 mm. Similar to
moving averages, the value assigned to a dekad corresponds to the five-dekad period centred about that
dekad. Thus 3 for dekads 1 to 5, 4 for dekads 2 to 6... The rangeland index, when plotted over time,
assumes a smoothed aspect, as shown in the figure below that compares "rangeland index" (RI) with rainfall
(mm) in Msabaha (Kenya) in 1984. RI is associated with crop phenology. Based on local experience, there is
usually a rather good association between planting and the RI. For instance, in Tanzania, it was found that
the planting of millet usually occurs when the rising RI curve crosses the 0.4 (40%) threshold.

e
E
=

=

T

=
m

o=

294 97 30 33
Dekads

—— Rl [ Rain

The RI is computed using actual rain (not "working rain" as described above, /.e. future values are coded as
missing and not taken as their normal).

The dekads when the RI curve passes the 30 to 70% thresholds is given in the second text output file
(Country Name _1991 Details_Dekad_Output.txt above).

Output 8: Country Name 1991 Summary_Dekad Output.dat

The "summary" output file is certainly the most useful, as it lists the parameters which are likely to be
used for further processing and analysis, in particular for developing yield models for yield estimation and
crop forecasting. In addition to station ID, longitude (X) and latitude (Y), 26AVAIL (percent of actual data
used in the calculations) and Z (elevation) the variables listed in the "summary" are the following:

H and WHCi, the soil Water Holding Capacity, and its initial value, respectively;

EfR%, the ratio between effective and actual total and rain, in percent (Efrain, see above);

P, the planting dekad (1-36);

C, the length of the crop cycle (dekads);

TWR, total water requirements in mm;
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Indx, IndxNor and IndxLatest, FAO soil water satisfaction index, in % of requirements,
respectively actual, normal and "last" values. "Actual™ corresponds to the value
expected at the end of the cycle, "normal" is the end-of-cycle index computed
with normal rain and PET, all other parameters being those from the crop file; the
"last" value is that of the last dekad for which actual data are available (*I*);

WEXi, WEXv, WEXf, WEXr, WEXt, water excess over the phenological phases
described as initial, vegetative, flowering, harvest and the whole cycle (sum of
previous values)

WDEFi, WDEFv, WDEFf, WDEFr, WDEFt, water deficit over the phenological phases
and the value totalled over the growing cycle

ETAI, ETAv, ETAf, ETAr, ETAt, actual evapotranspiration over the phenological
phases and the value totalled over the growing cycle

ETA: actual crop evapotranspiration (i.e. actual crop water consumption), a factor
directly related with crop yield;

%Av, ("available™) the percentage of actual rainfall data used for the calculations (the
rest being assumed to be "normal™)

Crla to Crda and Crln to Cr4n (for "Crossing" and "Normal Crossing") indicate the dates
(dekads) when the rangeland index (see above) crosses the 0.4*PET line. The dekads given
in the file can be used to map the beginning of the actual (current) season (Crl to Cr4) and
the normal beginning (NCrl to NCr4). In areas with only one rainfall peak, there is only one
"normal” start, but there are two in bimodal rainfall areas. In marginal areas, where rainfall
is very close to 40% of PET, there may be more than one "start" even in areas with uni-
modal rainfall. The actual starts may be more than the "normal starts”, particularly in the
not so rare event of "false starts" when rain decreases again after a first start: in the field,
farmers must frequently replant when this happens.

101 | there are no actual data available (in which case "actual” and "normal" are identical), then the “last" index is coded as
missing.
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Section 3

AMS Weather Data Preparation

Importing datasets from spreadsheets and ASCI I files

To run a water balance model in AMS, appropriate data preparation is an important component of the
entire process. This can be done by typing in the information from the source document into the AMS
database. However, this is subject to error and takes a long time to complete. Therefore, the best way
to input data is to import it.

AMS can import all ASCII data as long as the data are organized in columns and rows. Data can only be
imported into AMS if the file to import contains a column that can be matched with a corresponding AMS
station list. Linkage can be provided through the station code or through the station name. Its always
easier to import data from an excel file that has been served as “comma separated values” (*.csv). As
indicated earlier on, to run the water balance, one needs at least five files, it is advisable to prepare a
template in excel with the station names and their longitude, latitude and altitude. The template is then
used to prepare all the required files to run the water balance.

Preparing rainfall data for importing

I excel, prepare rainfall data for

importing in columns with station name, Elfe f Yew imert Fama look Gata window tep

. . . (= - E fx B 2 #| | fial *10 » | B I
longitude, latitude and altitude. ~ The O E&E F *EET Bt D
following columns should contain dekadal A = 005 T =5 0 50 0 = e 2 O
. 1 Malawa; Dekadal Rainfall, 2002
rainfall data from January to December |3 neme LON [LAT AT f-Jan 2-dan 3-Jan 1-Feb Z-Feb 3Feb i-Mar 2-Mar
; ; 3 |MW-BALAKA 3497 -1488 625 592 142 1228 177 1444 732 17 744
arranged in dekads from 1-36 as shown in | o000 @78 1102 1100 755 66 612 89 628 267 2B 581
figure. The agricultural season in |5 Mw-BVUMBWE 307 1592 1146 2% 2029 676 1274 1386 0] 254 0
. 6 | MW-BWENGL 33.92| -11.07 1062 999 989 326 766 1158 1135] 212 B38
southern Africa overlaps two calendar |7 mw.cHicHr %05 -1578 1132 999 998 999 999 993 999 9 999
: 8 |MW.CHIKANGAWA  338| -1185 1728 999 999 999 786 827 1125 43 999
yea’rs and therefore' ralnfa” data‘ for tWO 9 | MW-CHIKWAVA, 3478 -16.03 107 999 999 999 -999 999 999 999 999

10 | WW-CHIKWEO 667 -14.75 717, 1105 335 123| -999 993 999 3b5 66
calendar years should be prepared as 11 [MW-CHILEKA 3497 -15.67 767 105 3828 723 1466 593 416) 255 a

shown in the figure. Please make SUre |12 Mw.CHINGALE 3625 1537 &0 444 764 1523 606 677 150 45 617

) Do . 13 |MW.CHINTHECHE | 3417 1183 495 999 999 23.1| 1574 2002 1295 318 5743
that the file names indicate appropriately | ww.chrabzuw 318 -157 884 21 1928 107 1146 207 33 102 0

- 15 MW-CHITEDIE 3363 1397 1149 1044 642 775 386 1104 0| 232 64
the data contents e'g' 2002 16 \MW-CHITIPA, 3327 B7 1285 999 B89 307 1027 1416 685 215 601

Rain Dekad input_dat will contain |17 mw-DEDZA 3425 1432 1632 256 959 166 1116 2389 348 155 49
oy - — . 18 [MW-DOVWA 3393 -1365 1403 999 -989 999) 999 999 099 999 999
dekadal data for the year 2002 while 19 MW.DWANGWA 3408 1248 408 933 999 999 999 999 Gu9 999 999

; ; ; 20 [MW-DZALANYAMA  336| -1422 1219 47 1479 853 1746 852 29 B2 136
2003_Rain_Dekad_input.dat will 21 | MW-EUTHINI 3342 1145 1143 999 998 176 717 463 519 0 &6

contain dekadal data for the year 2003. 22 |MW-KARDNGA 3395 -9B8 529 106 305 124 M8 523 517 0B 2176
Once preparation of data is complete in excel, save the data as “comma separated values” as follows:

File name: |"MaIawi_ZDDZ_Rain_Dekad_Input.dat" ﬂ E Save |
Save as bype: | e ¥ j Cancel

Once the data has been prepared, it is now ready for importing into the AMS database.
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Section 4

Importing rainfall data into AMS Database

Before importing data into the AMS, it is important that you create a list to which all the data you import
will go to. This is done by activating Database = Manage station lists

Then the following screen appears which requires that you specify a
new name for the list. After this you are ready to import data. _@_Wamr balance I

Manage stations

Manage:skation lisks

i stations....
Please salact = reata new list j
I
| =
Sipetify & nan fearrie ot i st [Zambia

X Can-:e-ll 7 Help |

1L [D:YAgroMetShell\Database\SADC agrometZ.mdb
To import data into the AMS database, you can use the “visual or — BESEE Weterbalance Interpolate Tools My menu 4
pull down menu. When using the pull down menu, activate

Database = Import = From ASCI1 file as shown in figure.

Manage stations
Manage station lists

Data inwentory
Manage weather data »
Calculate »

Report

Map
Graph
From old SUIVI database

X Fram image:
Configure 3

The following screen appears as shown in figure with a
statement “import values from text file into database”. Specify the name of the file that you intend to
import in the blank space a « Ck | Then click

[ Import values from text file into database E@|E|

File to import 1D:U\gr0ru1etSheIIItestDE‘tMaIaWi2_2004_Rain_Dekad_I

Backup database hefare importing |

Ok ‘ XCanceI‘ ?ﬂelp‘

Once you click W Ok |e following screen as in figure comes up. With this screen, you help AMS by
indicating the format by which the data is separated. The data is separated by comma. This may be
either by space, semicolon or tab. The data-lines begin at line 3 and the text qualifier is “ and
missing value code —999 or -99. These have to be indicated for the data to be imported correctly.
Then click W Ok |
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I step 1 Specilying the Nile

=1

Helwiif; Dakudal Rainfally 2004°
FMAME", "LOMT, “EAT", "ALT", “Junl®, "Jand® CJesd" tFabl®, "FebI®, tFab3d~, "Herl~™, “HesE*, “Haed®, “hpel®
*CHILEKA®,34.97,-18.48 747 L1. 2, 009 3 0e® o % &, 21 0,15 9, B9 0,30, 14.8,38.9,15.0,1.0,-%33 -5
"CHITEDEL",33.83,~13.98, 1149, 01 8 BR& o %8 8, 0%) &, M. L 62.6, 319, 73.1,0.0,8L.1,24.0,0.0,-5393%
("CHITIPA™,33.68,-10.34, 1440, 33 . &, 84, 2 S0 5, T4 0,15 & B4 5, 148 9, 4B8.5,0.0,100.0,8.0,12. 0, ~399, -
|=DEEDA™, 3425, ~14. 32,0632, 19,9, 92. § 48 4, 07 &, 3T T, 66 0,81 1,40.0,2.4,127.0,21.0,7.0,-395 -
w
14 *
Feparsio |-I:-:rr\mu- x| [raisine: bagn st |1 =  Tedousier | =| Husmbey ol bres 11
Mg Ve |335
imE LON LAT ALT danl Jaad Tas Fabl Fahl
|CHELEFA 14.97 =LE &8 T&T 1l.2 Ll & 159, 4 9.6 21. 0
|
iL‘E.-. i 13. 63 -1 5 1148 11.5 LiG. 4 BE.D 1z21.6 T4 L
IEE:?:FL 33.68 -E0, 39 1440 33. 6 84,2 61.2 74.0 15,5
il:['-."l.'-“l 14,25 -14,. 32 1632 18,13 2 5 65.4 1Z. 6 2.2
:F.h.Fl:“m.‘-.l. 11,02 -9, 53 L a R 41,10 L Sl 2 G2.6 57.0
EI"'.-L'J.?I?." 11,47 -1, 71 1121 15.0 35,3 &f. 4 i L3480, 5
LE LOMCEAE 13,44 -1 %, 57 1158 20,8 o9, 3 TR0 a4 18,5
im-!ﬁha 15,00 LN ] 1000 20.10 48, ¥ 111.4 1.0 1T, 11
| RARGOCHT 34,93 =L, g Tl k.0 /T 1E.D 3i.8 41,4
|1 3
. P Hed I K Corcal

The following screen appears which requires
that you give direction to AMS in terms of the
contents of the columns. Indicate to which
list the data should be added (Note: The list
should created before importing the
data). Indicate the column that uniquely
identifies the stations and what column 1
represents by using the pull down arrow.

On other parameters, skip station ID as the
data is being identified by station name.
Indicate the columns that contain longitude,
latitude and altitude.

If you are not sure of the columns contents,
click on < Previous |>u could see the
data and be reminded on which column
contains longitude or latitude data.

) Next

When this is complete, then click .

CEX

® Step &: identifying slations

Colwen 1  Joobwen 2 Jrosmn 3 Jooiwmwn 4 cobwn 5 [Colus
34,97 -15.66 767 11.2 119,
CHITEDZI 33,63 -13. 08 104 1L.5 L1E.
CHITIEL 33. 68 -10.34 1440 13, 6 84.2
DEZDA 3425 -14,32 1632 19.3 22.5
KARDNGA 33.82 -3, 55 319 43.0 BE.5
FASUNGT 33.47 -1z.91 1121 15.0 36. 3.
£ ¥
Lt o add new shahons fo: |Ma|m|| ;l
File containg dala for more than one gtatson
The ok that uriquek identfies the stafioris . | Cobann 1 -]
Column 1 1eprezenks: | Skator M ame lJ
| File containg data for one slation only
Db paramalers: [optional)
Sisbanll | =
Lovgituda [ Cobune 2 |
Latide | Cobumn 3 =
anegs [ETEETIN -
& Pvioss || tea | X Corcal |

AMS then checks the file line by line for valid station names. Some stations have been found jn the

database except a few and you just have to proceed and click

)' Next
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 ~ Step 3: Adding 1o stalions lo stationlist

Station in file Check in Datahasze [EI:I in dacabage A
<Found in database> IDO00&ET

CHITEDZI ZNot Fouruds

CHITIFA <Found in databases IDO00S3s

DEZDA <ot Found:

FARONGR ZFound in datahases 10000541

EASTHGT <Found in databaze» IDo00542

LILONGWE ZFound in databasses Inon0s44

FAYHANGA <ot Fowrud» b
£ »

{F’lm-iws|

The following screen enables you to change the station-list. However, this is only necessary in cases
where new stations were added and in this case its not necessary and so click No

Information ]ﬁk_l

i Do you wank to manualy changs the stationsist?

Then, you obtain the following which may be referred to as the data definition screen in which you
specify exactly what the columns in the file represent. It is much easier for columns with single
parameter like rainfall, evapotranspiration etc. However, when importing a crop parameter file with
multiple parameters such as water holding capacity, planting dekad, cycle length etc, care should be
taken to make sure appropriate columns are identified correctly.
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= Step 4 : Specilying data

{ Cotumn 1 Cokier 2 ot 3 fotumn 4 ok & |cotmn &
Dstsbre= 1 JCHLEKA i34 97 -15 68 TET M3 152
Datalne 2 [CHTEDE 3353 358 148 1 1164
Dastalre 3 [CHITRA 3358 40,34 1440 138 B4z
Datakre 4 |DEIDA 3425 1432 1632 133 a5
Datalm 5 [KARCRTA 1332 298 §19 430 a5
Tpe of data <Ryt L atfisas ARtz
ot
L
Dekad
P
Waber Balance Run

[E3
{ Pz | Iﬂ'q:-ml} _rL Cloee

The longitude, latitude and altitude will be showing already and now you need to specify the type of data

to import. You may place the cursor in the column (figure) or may use the column form to indicate the
column (figure).

. . i ColumnForm
Click on type of data to define the type of data. The
type of data being imported is “Dekadal Actual | Celmn | Column 5 ]
Weather’ and the following columns contain the same | . .. =
type of data (therefore the “Copy to columns to the | * Dk At st |

right’ checkbox is checked). Click

o Ok |

v Copy to columns to the rght

X oo

Press the “Parameter’ button and select “Rainfall’ to specify the exact parameter being imported as

shown in figure click to proce « Ok } next level.
T ColumnForm EHE|E|
Column |Cakenn 5 |
Paramster :J

[v Copy ho columes ha the right

X cce
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The data are dekadal, so you ignore the “Day” button. You
press the Dekad button. The first column represents the first
dekad of January. This is dekad number 1 in the year. Every
next column represents the next dekad in the year. Click

to proceed to the next level. W Ok |

You ignore the “Montfi’ button because the data you are
importing is on a dekadal basis and not monthly.

You specify the year depending on which year you are
importing but in this example we are importing “2004" for
column 1 to 36. The year will have to be propagated to all

the following columns by checkina the nropagate box. Click
to proceed to the next level. ' Ok '

You ignore the Water Balance button. Press and the _lmpat 3>

F Please specify dekad..

Column !L'u:li.ln'n 5 ﬂ

& Femd(1:35) [
" Iru Columm
¥ Propagale o follovang columns

¥ Incasment svery colume wifs 1

T Please specily year..

Column  |Coluren 5 -]

i+ Fined [e.g 2003)  |2004
™ In Column

v Propagate to follewing columng

[so]

importing process begins and the data

are imported! In case of missing data you get the following message:

AMS has detected missing values. Do you wank to overwribe existing values in the database with missing

"‘-l} walues From the import File?

Answer “Ng” to prevent existing values from being overwritten by missing values. Press next and the data

are being imported:
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',5 Importing. ..

Line 105
Column 36

Column 28 [Dekadal Actual Weather] B ainfall
0 values added

Column 29 [Dekadal Actual Weather] B ainfall
0 values added

Column 30 [Dekadal Actual Weather] B ainfall
0 values added

Column 31 [Dekadal Actual Weather) B ainfall
0 values added

Column 32 [Dekadal Actual Weather) B ainfall
0 values added

Column 33 [Dekadal Actual Weather] B ainfall
0 values added

Column 34 [Dekadal Actual Weather] B aintall
0 values added

Column 35 [Dekadal Actual Weather] B ainfall
0 walues added

Column 36 [Dekadal Actual Weather] B ainfall
0 values added

In total 376 values imported

It is important to check if all the weather data are imported and in

the database by checking the “Database = Data Inventory” = AgrometShell [D:\AgroMetShell\Data
function. File Edt View NECSURE \iater balance 1

*;; *}5 Manage stations
e Hie Manage statian lisks

Statien  cay

=
+ PET Penman-Manteith
= Rainfall
— 2003
— Dekadal
(& 126 records

[rata mventory

Marisge weesther data »
Caloulate ¥

+ 2004
I+ Mormnals
+ Watar Balance Dada
Malawi 2003-2004
Malawi2
Mozambioue 2
MozPracl
BADC
ZaMBlA

FHEE+FH
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Importing the crop parameter file

The crop parameter file is the file that contains data for running the water balance
calculation. It contains the water holding capacity, effective rainfall, the planting dekad, the
cycle length, pre-season crop coefficient and irrigation data if needed.

The process of importing data starts in the same way as demonstrated for the rainfall data
above. Once you obtain the screen to start specifying the data, then it gets slightly
different as you have to specify each column as follows:

P~ Step 4 : Specifying data

Ciokumin Column 2 Cokumin 3 Colamn 4 Ciokumn § |cnu1-n5
[hats e 1 M%ﬂ:ﬁi{.“““.;!ﬂy 1488 EZ% 50 55
[hats b 2 |RALBOLERD 3378 11 02 10 0 55
Diatalire 3 [MOCEVUNEWE 3507 15 52 1145 ma 100
Dhafa i | PSCERVETIGL 3352 A1 07 1082 a s5
Data e 5 |[M-CHTHRI 105 A5 T8 1132 Ta 100
Type ol data . = | o 4, afffude= AR
Pammeler..
Dap.
Dk .
Mok
el
W ater Halsnos Run

L *

o Previos: || Imoot e I 1| Doce

As in the previous exercise, you start specifying the type of data that you are importing. In
this case, all the data being imported will be
used in the water balance and so it is [ @ Mua:d
important that the data type is copied to
the columns to the right. il [Colurn 5 =l

Type of data |Weﬂe1l Balarce Data EI

o

The next stage is to indicate the “parameter” and clicking on parameter will bring up a
screen that you need to indicate the type of parameter. This will have to be done for all the
parameters as shown below:

T ColumnForm E| E"gl T columnForm E| r§|E|
Celurre |El:-b..rnn ] ﬂ Column anLrnn B ﬂ
Patameter |'-.i.-fahaf Haolding Capacity (mm| :J Parameter iPclccnlauc Effectre R amkball (0-100) _:J

™ Copy bo columes to the righf ™ LCopy to columes to the right
X Cancel | 0k | X Cancel |
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T ColumnForm F ColumnForm

Colurmn |Column 8 ~| &) |Column 3 -l
Parameter i':j.lr.‘le Length [dek.ads] :] Parameter |F‘|ar1tng Dekad 'ﬂ |
™ ICopy 1o cohamns lo the right I (Copw to colurs Vo the righy
5 e [ 7o ] %cos|
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Section 5

Manual data entry into AMS

AMS can store daily, dekadal and monthly values. All values are stored independently in the database. As
expected, monthly data can be calculated from dekadal and dekadal data can be calculated from daily
values. Also, dekadal estimates can be created from monthly values. Entering of dekadal weather data
manually is recommended when updating weather data on a dekadal basis once the dekad has come to
an end. Once the data has been entered, a water balance model can be run.

Entering dekadal rainfall data

Start the “Database = Manage weather Data Dekad” function as shown in figure. Specify the list
for which you want to enter then data, the parameter and the year:
water balance  Interpolate  Tod

Mznage stations Wlsual
Manage station ists e

Draka inventory | i —|

Manage weather dats T

el J cclad |
Select the station list which will contain the data and this case it is o Marith
Malawi and then select the parameter, Rainfall and the year 2004. Map Harmals

¥ Dekadal data

List EET -
Farameter |Rainfa|| j
Year |z004

& Ok | XCanu:eIJ ? Help J

Click ﬂk_le following screen is presented. In this screen you can enter new data. Simply move to
the right cell in the input screen and start typing. AMS uses the dot as decimal separator. In this window
two types of data can be entered. The top window provides access to actual data, the bottom window
provides access to normal data.
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T pekadal data

= T i
T B e e
List: Malawl Year 2004
Parameter Fainfall (FLAIN: 005§
in 1 i
i [ tation Hame Jdani [laré  Juand  [Fetd  [Fenz [Febd [Man  [Maz [Mad fapd  [epd  [Amd  [Mayi [Mayd [Ma
¥|D000D88 | B Ach 1438, 683 2268
| |iboomsr  BOLERD 517, 755 a8 A7 A7 &80 82 118 00 &3 107
| [pooaisr  EvUMBWE @4, S4B 744 1B B1E 455 803 1E 11 7ET7
| ipomzos  cHicHR 165, 620] 18B2 145 1224 477 n3| 41 w729 122
| ||D0O0G27  CHIkKSNGAWS 204 &8I 138 1 1 90| 1412 793  E36
| |iDooosoz | CHikwiawe 00 574 15870 140 423 S22 @81 B8 @1
| |ibomas1s  cHikwED 507 547 328 24 6 1143 541 33 25
| |pooossr  chiLEKs 112 192 1684 95 2.0/ 159 80| 3D 4B WY 176
| |ipooosss  cHinGaLE 115 ©65 2595 B0 410 275 1040 195 7O
| |ID030570 | CHINTHECHE EIE 1220 NME2 BROD 1HS 46 420 B9 &0
| |ibooores | cHIRaCEULL 84 W33 1000 44 TR E20| 973 e 2
|iboooaan | cHITEDZE 15 T184] 960 126 T4 628 18D 73T 00 517
| |pooaass pEpza 193] 925/ G654, 126 32| M9 MI| 48D 24 E26| 683
| |pooossr nows B4 ®11 1114 @1 mO0 1208 809 156 G4 33 198
| | 10000338 DwiANGYWA 1278 M50 Lia] B6 - 107 559 305 BT SO0 ZTv4 W6
| |iDo0033s  DZaLatvass 132 653 1BE
L3 ¥
| - L | + | - | | | IE] :E MNormals
| 1
[io [Station Plare [t [rarz [l [Febi  [Feoz  [Febd  [Mal  [Ma2  [Mx2 A [Aed |63 [Ma] [Mag2 [H A
B IDOOOD4E  BALAKA E20 400 850 0O 0 470 BAD| 3D 400 130 160 10 oo a0
000157 BOLERD B30, 520 430 630 740 30 &0 @0 X0 1800 1300 80 30 10
IDOD0167 | EVUMEWE 820/ 780/ 83D B0 B0 440 670 EBED E20  %0| 340l 180 mOD 7O
¢ ¥
L 0
BALAIA Tolal : - i P £ -

The two button-bars give full navigational functionality:

Button Meaning
Move to first line
I
Move to previous line
-
Move to next line
(3
Move to last line
]
+ Add a record for a station
Delete a record
v Save the changes when editing a record
x Cancel the changes when editing a record
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Section 6

Calculating monthly rainfall data from dekadal rainfall

Situations may arise that require that monthly values be calculated from the either the daily or dekadal
data already in the AMS database. For this purpose, monthly values may be calculated as follows using
the “Database = Calculate = Aggregate” function:

Watahala'nze Irterpolate  Tools

Managa statons i
Manages station lists mEnu
Draka inventory

Manage weather data b

Caleulate

E Agpregate from daily data to dekads and dekads to months

List |Malzwi -
Year giﬂﬂdl

M- of reilsslng daih values allowad

Exisling values

I W Ok I xl:anr.eil ?ﬂelp |

Press _ # Ok theck whether the data have been calculated with the “Database-Inventory” function.

4~ PET Penman-Monteith
= Rainfall
+ 2003
— - 2004
+ Dekadal
= Monthhy
& 115 records
+  Normals
+ ‘Water Balance Data




Section 7

The water balance

In early warning for food security you need an understanding of the condition of crops. Crops are
dependent on water, and water is scarce in many developing countries. Especially in semi-arid countries
water is the most important factor determining crop vyield.

FAO has developed a simple method based on a water balance calculation scheme that will help you
determine whether the agricultural season has performed well and that crops have had enough water to
achieve a potential yield. The outcome of a water balance calculation is an index that roughly represents
the percentage of needed water the plant has received during its cycle. In semi-arid areas this index is
closely related to yield, presuming no other limiting factor is in place (such as crop diseases). In the new
revised water balance model, other predictors besides the index can now be used to estimate yields of
crops.

Besides the index many other useful parameters are calculated from the water balance. Very informative
are:

« Actual evapotranspiration. In a number of cases yield is more closely related to actual
evapotranspiration than to the WSI index.
Water storage in the soil
Water excess and
Water deficit at various phenological stages

X3

%

e

%

5

%

This manual will not provide details concerning the background of the water balance calculation. You
can find a manual on the FAO Website. The water balance model is usually run on a dekadal (10-day)
basis, although running it on a daily basis is possible. This will also be the time-step mostly used in this
manual.

Calculating the water balance with AMS is a station based activity. Afterwards, the outcome of the
calculations can easily be converted into images and aggregated by province/district to compare to yield
data.

Data availability check
For the calculation of the water balance you need the following information:

Dekadal Actual Rainfall

Dekadal Normal Rainfall

Dekadal actual PET. PET can be calculated from temperature, windspeed, humidity and
other parameters that are only available from full-blown weather stations. Often actual PET
data are not available. In that case normal PET data can be used with little damage to the
accuracy of the water balance method.

4 Dekadal normal PET.

5. Crops. Which crops are grown? Each crop has its own crop coefficients.

6. Planting dekads. In which dekad planting occurred?
7

8

9

wN e

Cycle length of the crops grown.
Water Holding Capacity of the soil.
Percentage Effective Rainfall. This parameter is non-essential and is usually kept at

100%
10. Pre-season crop coefficient. This is the “crop’ coefficient related to bare soil.
11. Irrigation amounts. This setting is very important for areas were there is a a lot of

irrigated crops such as in Afghanistan where as much as half of the crops are irrigated.
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Preparing a water balance

After checking the availability of data you can prepare a water balance. Activate the “Water Balance —
Monitoring Run — New’” function.

VIS = Interpolate Tools My menu

' Manitoring run b
Malke images fram results Edit
| Run

Risk analysis run ki

The following window is shown:

T Define a new monitoring run

Specify a unigque name for this un |Zamhla-[!1 02

Select stationlist | ZAMBIA -l
Firstyear of season |2001

Crop and crop coefcients Waize (Crop coefficients : Defaull -

X Eancﬂll ? Help ]

You specify a new name for the run. You choose for example “Zambia-01-02’ for the 2001-2002 growing
season. You will use the rainfall monitoring network in Zambia as a basis for the weather data. The
selected crop is Maize. This crop is cultivated in almost all districts of the country as it is the main staple
food crop in Zambia and many other African countries. In the following screen you can enter all the data
needed for the water balance. The rainfall and PET are entered elsewhere (see previous sections).

When setting a monitoring run for the first time, the screen may come empty. You may type in the
various data requirements i.e. planting dekad, cycle length , water holding capacity , effective rainfall and
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pre-season crop coefficient. If the data sets to go into a column are similar, for example pre-season crop
coefficient, there is a simpler way of inputting the data. Put the cursor in the column and press the

following button:

You will assign the value of 0.15 to the planting dekad. This means that you will the value to all the

Assign a value to all stations

stations in the station list.

Press Ok. The pre-season crop coefficient column is
filled with the value 0.15. EEn |K|:F' {Pre-season KCR] Lj
Yalue | 0.15
ok | X Cancel |
I Monitoring Run: E]
> < > > ‘ g‘ ‘E‘ ‘ ’—‘ s?oor?gx ”i])j] Zgéfﬂaé‘ggl zgtéfﬂaﬁ Zgéf-aggg “ftaut| “imrite
header
List: ZAMBIA Year 2001 Crop: Maize (Crop coefficients : Default)
Station Mame ]Planting DekadiCycIe Length (dekads)]Water Holding Capacity (mm)|Percentage Effective Rainfall (0-100)|Pre-seas &
HABWENDZ 34 14 50 100 015
" |karroD 28 14 50 100 015
" |karuEao 34 12 50 100 015
| |KaLapon 33 11 50 100 015
" [kaomanot 33 1z 50 100 045
| |kasaman e 14 50 100 015
" |KasEnP a3 14 50 100 015
- |ravament 29 14 50 100 015
' |Lrmem 34 10 57 100 015
" |Lunpazot 34 12 50 100 015
|Lusakam 34 12 50 100 015
| |Lusakanz 33 1z 50 100 045
" |macovEn 34 11 50 100 045
| Mansa00m 31 14 50 100 015
| MBaLa0m 14 50 100 015
" MFLvE0m a3 10 54 100 015
- |MisanFot 3 14 50 100 015
" |mMonGUon2 34 12 50 100 015
T [MPika0m a3 13 57 100 015
" |msErERD 34 1z 50 100 045
[ Mmhakuot 3 1z 50 100 045
- MUMERA01 28 12 50 100 015
Mo 29 14 50 100 015
" MpoLanm a3 14 50 100 015
[|PET LK1 a3 12 o] 100 015
< 3
j-'L LClose | o Gave | (¥ Save and Fun I

Do the same for the following columns. You assign the following values to the next columns where

necessary :
% Cycle length : 12 dekads
«+ Water Holding Capacity of the soil : 50 mm
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Percentage effective rainfall : 100 %

Pre-season Kcr : 0.15

Irrigation application : O (this means NO irrigation)
Irrigation bund height : 0

2o

A

53

%

X3

%

Refining the water Balance

You have just completed a very simple Water Balance calculation. You have assigned the same values to
the water balance parameters for all stations. In this paragraph you will discuss the possibilities to make
the water balance calculation more realistic.

Filling Data gaps

First of all you have to try to fill gaps in the data. In the previous chapter you have seen that you do not
have enough ground data for Zambia. In the following order you should try to do the following:
< Try again to get the data from the station and enter them in AMS. Measured values are always
best.
« If you lack rainfall or PET data, extract the data from the 10-day data provided by ISPRA. Rainfall
is in column J. PET is in column K.

Col Parameter Description Param Unit

J Precipitation (Rainfall cumulated for the 10 days period) rainl10 mm

K Potential Evapo-Transpiration (cumulated for the 10 days | pet10 Mm
period)

Please note that these data should always be second choice! Therefore never overwrite ground
data. Furthermore, mark the data with “E” for “estimate”. Should ground data come in at a later
stage, replace the satellite data with ground data in AMS.

« If you cannot achieve any of the above solutions, you can use the function “7oo0/s — Interpolate
for missing data’ to interpolate for missing data.

« Another method is by creating an image using one of the interpolation techniques (see
“Interpolation’ menu) and extracting values from this image into the database (function
“Database — Import — From image’). This has previously been described.

Calculate planting dates

Measured values are always the best data around. So if you have planting dates for Afghanistan you
should enter them. However a good approximation of planting dates can be figured out with rainfall
records. Planting usually occurs as a result of rainfall exceeding a certain amount. You can let AMS
calculate the planting dates for us, based on this simple algorithm. Activate the “Water Balance —
Monitoring Run — Calculate planting dekads — Based on Rainfall Threshold’ function. You will
assume that planting occurs when 20 millimeters of rainfall have been exceeded.
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: Calculate Planting Dekads based on a rainfall threshold

maonitaring Run

Fainfall threshold first dekad

|Afghanistan Wheat 2003

|2IZI

Fainfall threshold follosing two dekads |El
Below specify the range (dekads) in witvich to search for planting dekads.

Start maonth

Start dekad 1 ~|
End rmonth |J|.|I3r j
End dekad 1 ~|
Wiew results? v

Ok x Cann::el| ? Help |

Press OK. Notice that the planting dekads can changed from 1 into other dekads. Whenever the 20 mm
rainfall threshold between January 1 and July 31 is not exceeded, the planting date is made “missing
value’

: Monitoring Run: Afghanistan Wheat 2003
. " @‘@ =n 5:‘;:‘9“’ LI | st | Ttk | “Fhtau | “irite
.. header
List: Rainfall monitoring network Year: 2003 Crop: Wheat {Crop coefficients : Default)
Station Mame |Parting Dekad|Cycle Length (dekarts) [water Holding Capacty (mm)|Percentage Effective Rainfall (0-100)|Pre-seas &
Ptk 15 &0 100 015
| asmar 15 80 100 045
| |Baghian 5 15 &0 100 015
| |Bamyan 15 &0 100 01s
| Bust & 15 &0 100 045
N Cheghchatan 15 EO 100 015
| |arutaman 15 &0 100 045
| |Faizaban 4 15 &0 100 015
| |Farah 2 15 &0 100 015
| |Gardiz 5 15 &0 100 015
| |ehazi abad 15 &0 100 015 |
| |ahazni 5 15 &0 100 015
et 2 15 60 100 045
N Jabulzara 3 15 EO 100 015
|| satataa 5 15 &0 100 015
et 4 15 &0 100 015
| |mandater 5 15 &0 100 015
iz wir 4 15 &0 100 015
| Jweshem 15 80 100 045
| Junost 15 &0 100 015
| Juncuz 5 15 60 100 015
| |Laghman 15 60 100 01s
| |Logar 3 15 &0 100 01s
| |maimana 4 15 &0 100 015
: Mazarizharit G 15 60 100 015 3
2 5
l-'L Lloze | f Save (5 Save and Run
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“Save and Ruri’ the Water balance to see the results.
Adding Irrigation

In Afghanistan, irrigation is applied to roughly 50 % of the cropped area. In many places a crop would
never reach maturity without irrigation. AMS gives the user the possibility to add irrigation to a crop at a
certain station. AMS provides two methods of irrigation:

Automatic irrigation

This type of irrigation will ensure that the crop will never experience water stress. Therefore the final
index will always be 100. This type of calculation is useful as it calculates the actual evapotranspiration
without water stress. This parameter is closely related to crop yield. Furthermore it also tells you how
much water the crop uses to mature. On this knowledge irrigation amounts can be based. Automatic
irrigation can be switched on by entering a “2” in the “/rrigation Application”field of the Water Balance.

Monitoring Run: Afghanistan Wheat 2003
> « [ = @‘@ ’—r\ s?oor?gx ﬁfﬂ Egtéfﬁ Efﬁ E‘géf-aggg S| e
header

List: Rainfall monitoring network Year: 2003 Crop: Wheat {Crop coefficients : Default)

(Wister Holding Capacity (mm) |Percerrtage Effective Rainfall (0-1007 |Pre-season KCR |Irrigati0n Application (O=Mo, 1=From database, 2=Automatic) |Irrigati0n Bund Height (mm)| .

&0 100 045 2 100
| Jeo 100 045 2 100
e 100 015 q 100
| eo 100 015 2 100
| eo 100 045 2 100
BE 100 045 2 100
BE 100 045 2 100
BE: 100 045 2 100
| a0 100 045 2 100
| a0 100 045 2 100
| a0 100 045 2 100
| 6o 100 015 z 100
a0 100 045 2 100
| eo 100 045 2 100
BE 100 045 2 100
BE 100 045 2 100
BE: 100 045 2 100
BE: 100 045 2 100
| a0 100 045 2 100
| a0 100 045 2 100
| Jeo 100 045 2 100
a0 100 045 2 100
| eo 100 015 2 100
| eo 100 015 2 100
[ oo 100 045 2 100 v
< >

i’L Lloze | o Save | (5 Save and Run |

“Save and Run’ the water balance to see the result. Yellow bars in the graph indicate the application of
automatic irrigation.
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Running the Water balance

Running the water balance model

[~ Aprometshell [D:\VAgraMetShell\Databaze \SADC agromet.mdb]

. Fie Edb Yew Datsbase Interpolaks  Tacls My meru  About
Select the water balance run as shown in 2 !

figure. o iﬁﬁ & &
¥

Station

! ] M

A et Maka mages from resulks Edk
ST = : I

Maks copy

Delete

View batest resuls

Calcudate planting dekads ¢

Use the pull down menu to select the appropriate run file in the Monitoring Run

Fill the resulting screen as follows:

T Runa monitoring water balance

Wonioring Run |zambiant-0z -
Directory for output files fl:l'la-gmm etshelitesi0a, _J
Time step |Dekad -
Stations to use Ja -
Station identifier in output | Station Name ﬂ
Make wealher files from database? ]
Wiawe rasutts? =

X Cancel | 7 Help I

You can either select all the stations in the database or select stations for your country in Stations to
use. Then click ' Ok
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T Resulls of waler balance calculations

“ CHIPATOT Summary Yater balance |nanwel.a.ud index | Graph | Index distribucion |
* |SOKADNRN | DATE HOR ACT WEE IDR PET KCR WR Avll  SW £/ INDEM
* EABOMPOT | Bug-dek-Z 0 -333 o 0 36 0.15 5 =5 0
" EARWE OO | Avg=del=3 0 -g3a 0 0 2% 0.15 6 =5
:K.-!\Fiﬁﬂlﬂ} | Bep-dah-1 o -g9s i 0 43 0.15 £ -5 0
_K"!‘FUEUN Sep-dak-2 0 -333 0 0 46 0.1F 7 -7 0
ﬁb‘hﬁ&%%ll Hep-dal-3 0 -soa 0 0 49 0.1F 7 =7 0
CEABAMADT | Ber-dak-1 1 -@as 3 O EE ©0,LE 8 -k 0
VNG | Det-dek-2 § -339 & 0 57 0.1E 5 -3 0
« LLUMOAZT | De=-del-3 3 -goa 3 0 57 0.LE 9 i 0
= LLSAKAT | Mow-dak-1 19 -399 13 0 52 0.i5 B 11 2
* LUSAKALZ | Bow-dek-2 za -539 23 0 5l 0.15 8 21 33
*MAGOYED | How-dak-32 40 -933 40 o0 E0 0,07 4 3 50 1% 100
MBALADDT | Dec-dek-1 50 -539 50 0 49 0.2Z 11 3% S0 33 100
* MFUWE O | Dec=dek=2 65 =939 65 0 48 0.37 18 47 5D 47 100
" MONGUODZ | Dec-dak-3 7A -@Bs 78 0O 48 0.71L 34 45 EO0 45 l00
*MSELERDI Tan-dsk-1 &6 18 18 0 43 1.10 53 -35 15 o0 100
MTMAELIDY Ten-dek-2 &7 108 108 0 47 1.5 59 4% 50 14 100
‘”'\LLP‘IETD?D] Tan-dak-3 ca 34 24 0 45 1.25 58 -74 26 0 100
=NBD 1 Feb-dak-1 &1 4 4 0 43 1.25 54 =-EO 0 =-2z4 95
‘PET&MUKI]-1 Feb-dal-2 41 29 20 0 42 1.28 53 =14 0 -ld 92
« SEMANGIT Fab-dak-2 33 o o O 42 1.1% 50 -E0 0 -E0 Bl
«SERE MO | Har-dek-1 a7 8 8 0 46 0.50 41 -33 0 -33 74
* SESHEEM | Mar-dak-2 20 20 20 0 45 0.860 27 -7 ¢ =3 72
" SOLWEZmM
"CAMBEZ Phase BTAE Surplus Deficit
Initial 15 58 o
| Vegetative 105 9z ]
Flowering la& i4 =88
Pipaning z& o -40
Surplus: l1Edmm [WEME) Deficik: 1ZBmm (WD EFL)
| ETAL A34um % datas avail: 7% (RAVATLY
| Horn.index: 1008 (INDMn)

The left side of the screen gives the name of the stations. The stations Choma is selected. For this
station, the calculations could not be finished, due to lack of weather data. Stations for which a water
balance is successfully calculated have a “*” in front of the name.

A water balance has been calculated. The blue bars indicate actual rainfall during the dekad (10-day
period) while the green bars indicate the water requirement of the crop during each dekad. Look at the
graphs and identify dekads where the rainfall was loyour than what the crop needed at that particular
dekad. This could have created some stress in the crop. You can view the water balance by clicking on
water balance to see the actual calculations.

The red line indicates the water requirement satisfaction index which is the extent to which the
water requirement has been satisfied. No irrigation is applied.
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E Rasults of water balance calculations

i Ej::ll‘ﬁlrh!\.ll:ll'l"l Busnary | Vater baleoss | bangeland indas Gveph | Iedes distribucion |
| .
| |ﬁ Actysl Rrinieh ——Weler SaBsfackon ndex (o stor o dekaoltlay)
| (e remarsmenl rigaion
| 100
150 — -
140 =
130 -
Inspect the i B
water balance | 7
h for ::E:‘lﬁﬁtﬁ g, o
grap i "“1:;}‘1_'.""::1 E“I' ] i
. -l D
Ch|pata | .”I,",nh".,:': % a0 B 3
" HODLAD = §
" PETAUKD E &0 2
* EERANGI ] g
=SEREMM E ] 4
“SESHERD! i
*SILWEZIN 2 e il
= ZAMBEZ b -
E 50 o
EL] =5
= .l
14
0
10
10 5
I-'l 4 £ - 4 (3 - [ Ll - ] m - L= (o] - el Ll - [ Ll - o4 L] - D
f § 432338338388 3883828%8321
}3 33525;3339323533;;;9

Manual irrigation

In this case the irrigation is applied manually for each station. In AMS irrigation is considered a
meteorological parameter that can be entered using the weather parameter input screens.

Enter dekadal irrigation amounts in the following way:
Go to the option : “Database — Manage Weather Data - Dekad’. Specify for example the following
settings:

F Dekadal data

=13

List |Ra1rrrall rmonitoring network :I
Parameter |1rrigatiu:un |
Year |2003

X Caneail ? Help l

Press Ok. Enter the irrigation amounts in the same way as you would enter rainfall.
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I Dekadal data EIEE
| - | =l . * - | |[ﬂ E ; =Y Y= % -
List: Ralnfall monltorng neteork Year 2003
Parameler birkgation [ARRIG; 900}
i 1 mam
[ [Siehon Hame [l Jimz [iwd  [rebl Jrebe  [Feba [Ma]  [Maz [Ma3 |apd  [opz  [6pa  [Mapl Mz [Mes:
(M£FI0T Baghlen o 0. 00 100 100100
L ¥
J | * | J Nermals
[i [S1stior Hames [lan1 Jiamz Jismd JFebl [Futz [Febd el [Ma2 [Mad [aed  [tp2  Japd  [Mel [Mmz [Wac
M
L *
[ W0k || 3 Cance |
Exnighian Tokad M © M= | -

Press OK, Activate the “Water Balance — Monitoring Run - Edif’ option and change the “/rrigation
Application”field of the Water Balance sheet to 1. By pressing “Save and Ruri” you calculate the water
balance with these amounts of irrigation. The viewer will show the following results:

B ~cvaal Fanfall ——iligter Satisfaction hoex (at start of deadiday)
I \3ter requirement Imigation
50 -0
d4g ] a5
464 £
44_
47 H86
404 &0
28 76
RIiE 0
E 24
532_ 65 §
o M
3 15 50 %
£ 54l g
2 1 B
= 20 4B
£ &
7 18] i
16 2
144
12 i
10 20
24 15
G-
i L0
2 £
0 i
o R e B e I e S e
na L o - - e - o - - - - Fio - e nae i = -
2 3 4 3 3 % 3 % 3 3 3 % 2 2 8 3 & ¥ 3
EE R 3 2 2 £ E 2R Z oFEEFE 25 53
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Removing and adding stations from the stations list

Stations can be removed or added to the stations manager in the AMS software. To remove or add a
station, you invoke Database = Manage station lists as shown.

Water balance I

Manage stations

The following screen appears which allows you to load an existing stations
Manage station lists

list from you which you are going to remove or add stations.

= stations...

Please selact

= Load existing list = :J

Select exisling list

I o Ok | xCancall ?ﬂarpl

Once you click OK on tr_\e screen e
for loading the station list, you
obtain the following screen from =l
which you can remove or add a el A R £ % GE | | e
record using the menu above (in Code  |Neme | Latitude |Longiude| akiude |Counry |cau
read) as shown in the diagram_ | |'DO0110E | LS-BUTHA BUTHE -28.77 28,25 1770 <Unspecified: sl
| |ioo01107  LS-LERIBE 2REB|  ZBOS 1740 cUinspecified: W
D008 LS-MAFETENG 29E2 T8 1610 <Unspesified: s
| |iD001109  L5-MEJSMETALANA 29200 2748 1530 cUnspecifieds P
10001110 LS:-MOHALESHOEE. 3015 2747 1620 | < Urezpecified: bt
" |icoo1111 LS-MOKHOTLONG -29.28 29,04
: 0001112 LS-MOSHOESHOE 3015 2747
| |ID001113  LS-PHUTHIATSANA 2313|778
| |ID001114  LS-QACHASMEK a012| 2870
B(IC0O01115  LS-QUTHING 3042 272
: 10001197 LS-SEMOMEOMG 2983 2810
0001118 LS-THABA_TSERA 2950 28 b2

Add record

Remove record
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Section 8

Making images from the water balance calculation

_SeIECt water balance and then make -'F.l.grnrneﬁheil [D: \groMetShe D atabase\SADC agromet.mdb]
Images from results Fle Edit “ew Database BUEWCREERER Interpolate Took My menu  About

i}ﬁ 1}5 l}ﬁ i A = j | History i@
o s £ i Ty S 3 |
Salion 08 dekad. mo Make images from r | ¢ @ 1]

Risk anabysis run v

T baks image of wator balance siETemary resules

Make sure the appropriate Summary f||e iS Wil BEancd §iETrna iy A '.1':U'd"c".:l-?'l@?ﬂ!k::\J._."J[J_'.J"II'\I-G"l_.'!:‘\Iﬂ:_
selected in the water balance summary |7 Sagrunstaialls S gaumem_shica ima
. . Missing valla i inouk file b
file. Select the images that you want to
make by checking the boxes. =i - S
Waler Moiding C apatily iiler Excess Segtilhe)
The images will show you which areas had | s s sisage Winles Eiz s s Flwering) E
excess water at different stages of the | Famwss & Swnl r ¥t G ORieaning W
crop in cases where there was a lot of | Fsfrted e o !
rainfall, areas where there was water | =" ! e :
.. . Tabs Wariar 7 migrd Wagter Diedcf -
deficits at different stages of the crop due | " S
| . f ” Fais indgds - Wigher Deare (Ripenisg)
to low rainfall. Mot ind r A lual Evanettanagsration (rivel
L e = Eclyal Evepuireraprabon {vegetaiee)
\omiar Exrads (Totah -t Aciual Evaneiranagasion {F ioweinsg)
Vrgiar Thede d (Totas - e | B EIT wP e ger alioon (P g
Atiui Evapolraniairalion Tezs
Fereniupe dvsiaale Data
Wiew imagasT =)
X Carcel| 7 ek
ol pags impaiernen| | fred nces | lest nces | wvaler e o] | weaten deficil (ol
. . ~ - | =210 50 200
The figure shows an image of the total water . / i I 318
requirement. Click on the various images to view the e
i =0 4
other images selected. =_m§m
W -5eosm
W - 1 564
W -sio
W-rnwre
Mz

Making a risk analysis for a station
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Risk analysis will provide you with information on how many times the water requirement has been
higher than a certain level in the time period under study. Select water balance then risk analysis
run and then new.

(Rainfall data in the database is from 1981-2004).
From NEW, provide a name of a station of your choice (e.g. Maputo 1981-2003) then select a station
from the pull down menu as shown in the figure. Indicate the time period for the analysis from 1981 to

2003. Click v o |

Look at the index distribution frequency graph

F Agrnmclﬁhnll |[J'.'hlf_ruuelShnll'l.l'!r_ildlum.-'ﬁl!]f fkﬂfﬂﬂ'll!l.l‘lli”!l

with wrsi on the x-axis and number of years
on the y-axis.

How many years had a wrsi of 50 and below?

How many years had a wrsi of 65 and below?

Fie Edt View Datshace

P & -
& & b

Shation

day  dekod ma

How many years had a wrsi of 75
and below?

How many years had a wrsi of 85
and below?

What does this analysis tell you
about this station? This analysis was
done for a maize crop, would
recommend that communities
continue to grow the crop?

T Define a new risk analysis run

Specify a unique name for this run
Salect station

Firel yirar

Lastyear

Crop and crop coefficiends

| W Ok I xtancall ?I;Eelpl

LR Ll Interpolate - Took My menu  dbout

’ I 2 r:;;;v [[1!!;

SorEtorireg nun
Mk imagas From results

[Maputa 1981 - 2002 Maize
[18E1 '
{2003

IHEIIE {Crop coefclents | Defaull)
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Section 9

Displaying data in simple way

It is always good to display your data for visual assessment. You can display data in several ways. These
display functions are added for quick reference and easy analysis of the data.

Mapping data in AMS

To explore the mapping possibilities of AMS. Activate the pull down menu and start the “Database-

Mayp’ function. In the screen, “creating a map from Database data, fill in all the required information as
shown in the figure.

= Creating a map from Database data

. J Ok I . Staion list |E’al.'1fall mondonng network j
C.“Ck nd a map will be Typi of data [Dakadal Actual Weather -
dISplayed- Farameier |F.'a|nfa|| :l

Yaar [z003

Manth |N|:wemhc—r -
Diekad |;.! -
View reculis? I

POk ] X Cam:ell 7 Help |

I 50l Viwwny [ WS imagesaiighanmdan. ima] EER
dhd i A Cafa  Add il Sl el
R MO a Xe LI - -
| el vy
o L
i ¥ e - I -er' | P ==
] Y. I R
' | ®hie L] .
I . -
2 i - | 4
L | il
i
4 e o v
& — L L )
L R R B
’ v T80
% ] @ .'__.
e — 'y q-.i-ﬁ'
-4 -
- - :
] & |
| - I| i
L ) —
.
by HE, Inage: |58 0 Lirgiuat -1 00, -850
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The toolbar provides the following functionality:

Button Meaning
A Cursor
e Zoom in
& Pan
R Measure distance between two points
ﬁﬂ Zoom out
@ Previous view
oy Load another boundary file
Copy to clipboard (e.g. to copy image to Word)
= Save image a bitmap
& Save the set of displayed files
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Mapping data in WinDisp

You will map the same data in Windisp. Windisp enables you to improve the lay-out. When inserting a
map into a bulletin, Windisp is the preferred application to prepare your images for presentations.

First export the data to BNA format using AMS. Use the “/Interpolate — Make input file — Database’
function. As an example take the following settings:

rf.rwlinr, a inpul file from Database

Station kst [ Fainfall manforing neswark S

Paramelar R 11|n1all__ T l
Wren rmussng {=ert narmal walue hal

Sl fime shep I._,-aha-u L_

Year {03

Marih [acembar R

Diakd i |

Mizsing walue Inoulputfile ‘|ﬂ“

Mame of output e (CABMSiBnatest J

View results? =3

i #Dkl X Cancel ! 7 Help

Be sure to tick the “View results?’ option. Press Ok. In this example, the directory “c. lamslbna’ will
contain two output files. The file with the extension “bna” is the one you need.

Perform the following steps:
% Open Windisp
% Use the function “File-Open-Map” to display a background map (e.g. afgadl.bna).

% Use the function “Draw-Labels’ with the “bna”-file you just created.

You should now see a map of Afghanistan with superimposed the rainfall data.
% Annotation can be added. E.g. Rainfall dekad 1 December 2003 using the “Draw text’ function.
% You can copy your work to the clipboard with the Edit-Copy function. In Windisp Draw a window
that covers the part of the screen you want to copy.
« Paste the map into any Word document with CTRL-V.
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Section 10

Interpolation of data using AMS

Visual assessment of bigger picture will always relay more information that looking at one locality in this
case a station. In Agrometeorology or in food security, you are not only interested in what happens at
the station level, you want an estimate of what happens in between so that you can get a complete and
bigger picture. In order to do this, you have to convert our data from the world of tables to the world of
images.

Using the inverse distance interpolation method
To perform an interpolation, first export the data to CSV format using AMS. Use the pull down menu as

shown in the example
“ Iﬂterpo/ate — Make /ﬂput 1//Z2™ " Creating a input file from Database

Database” function.
Statian lis I-‘l!urarﬁblque? ﬂ
T VS Tools My menu About Farametar {_Ha-nrall B j
Make input file OB Zlatah. When rsaing Inges normal valua -
Inverse distance Water halance file Select fime step {Month |
SEDI b E fir 2004
Maonth FJanuan.l j
Provide the necessary inputs in | ¥
terms station-list, parameter, year |
and month, missing value in output | Mssingvaiueinoutput file f288
file and OUtpUt file. Then click Mamea of oulpul file I:I'Ls-grumE15he||'.1es:DS'.ﬂa|nfaIIJZrDI]ﬂ dat J
o Ok | Wi resulls? I
? Help |

The output file created will shown as in the figure
with station names, longitude, latitude and rainfall.
The data is now ready for interpolation using AMS. —
. dalamap | oulput fie
Interpolation may be necessary when you some
times intend to make images after running a water a | |
. 50.27 =12.93 48,3 “FEHBA™
balance and images do not appear. The reason that ||: 35,97 -13.36 |75.3 “LICHINGA™
there are not sufficient stations to create an image ||* BE.36 -3, |59 “JNEAIEARE "
d h t t th d t d d 4 35.69 =12, 58 7l.6 “"HONTEFIEZ"
and so may have to create the data as done an = g PR T e
increase the interpolation distance. & 36.62  -14.81 (B0.4 "CUAMBA"
i 3&. 68 =59, 37 53,7 “HAPUTO OBS™
[ 33.63 -25.05 4. & “WAI MARIT
a 35.11 =15, 13 72.0 “NAMPULL"
Lo 3. 38 =26, 05 5. 6 “UHBELUZI™
1l 33.58 =16, 18 56,9 “IETE™
L2 36.84 -17.88 B3.8 "QUELIMANE"
L3 33.47 =19, 12 m. g “CHIMDIN™
1 34.85 -19.83 0.0 "BEIRA OB3™
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After creating the input file as
shown above, the interpolation
process can now begin using the
created input file as shown.

Tools My

Make input File o

Inverse distance
SEDI »

Then click __ ¥ Ok

F Creale an image using simple imerse distance inferpolalion

inpud datz fila

Daitpud imsge file

Missing Value

Rafarence imags

Distancs in km between gridlines
A nderpolation radiis (n ko)
Mmirmurm number of nearest stabons
Mamam nurnber of neanest stalions
Fowear

Wiews rasults?

IIZ:- WarohetShelest0BRainTali2004.dat

!:I.l.agrc-rnalshalrtlesb‘.lmmsmfall

I
] =1

[riagrometaheiitesto Tz _ALTIMG

{100

[roo

E

f2a

[z
=

x I.'“.anteb| 7 Hedn ! ﬂﬂdﬁn:edl

The following image will be the result:

Such images may be useful for inclusion in
the  Agrometeorological Bulletins and
therefore you might use the copy to

clipboard functionality ( ) at this stage
to paste the map to Microsoft Word.

& SEDI Viewer [ d:\agrometshell\tesi0&\WAz rainfall]
dd image AddDaka Add Graph  Add Test

A =D 2l RB ® @ | N
Mazsure
H autpul image| data map parameters

[
W

Displary: 115, 4

Imaga: 79, 2

=45 Ao 500

=50.010 554
55410568
B 550602
B -coctosss
Bl -cctoctn
Bl oto 704
-0t ris
| EERiNEe
-t ey

Mi=zing

LoryLat: 32,08, -8.13
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Try to re-do the previous exercise with different settings under Distance in Km between gridlines,
Maximum interpolation radius (in Km), Minimum number of nearest stations and Maximum number

of nearest stations. Notice the difference in the resulting images. Exercising with the settings is the
hest wav to understand them.
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Try to re-do the previous exercise with different settings under Distance in Km between gridlines,
Maximum interpolation radius (in Km), Minimum number of nearest stations and Maximum number
of nearest stations. Notice the difference in the resulting images. Exercising with the settings is the
hest wav to understand them.

Making an image using altitude as background image

In general, rainfall amounts are higher with higher altitudes. You can use this knowledge to produce
better rainfall maps. If for example you have an image of altitude for Afghanistan with a file name of this
image is being DemGL_20.afg. The image can be displayed in Windisp using the File — Open — Image
function.

The altitude map can
now be used to
interpolate rainfall for a
particular dekad using
the “SEDI — inverse
distance” method.
First, export the data
from the database to
an ASCII file in exactly | —
the same way as you ||
did in the previous

Altitude mag of Alghan sten

paragraph. The file "-.HI N ]
contains rainfall for the ; B e
first dekad of e % %
December 2003. ! / o FE

o ' { [
Then Start the Y. i j
“Interpolate — SEDI e \ =

— Inverse distance’
function.
later).

Fill the screen according to your needs (it is probably best to accept most defaults and refine

I Use the SEDI interpolation methed 1o create an image

ilgle=laueli=1d-8 Tools [y

Make input file o

Inverse distance
SEDI F

Press Ok lMS now
displays interpolated rainfall
the first dekad of December
2003:

inpul data file

Backpround irnage

Cutpul Image file

Wissing Value

Musnber of pieets extracted per station
Dugtance in km betwaen gridiines
for Waximurn interpolstion redms (in k)
Minimism nismiber of nearest slations
Waximum number of nearest stalions

Poreeer

Wi resultsT

|C:b’-MS'.InIJE'r.:]DImIEﬂ'.InlEmDIa‘:E dat

[craMEumage IDEMBL_20.4F G

[c:1aMEUmage sintarpalate img

[595

[0

[+pan

[

[12

Typa af relalion babwaen irmege and HNAI Posidne

=]

X Cancel| 2 Help | 8 adrances |

=




The details of all settings NV g Yo G 7 st Wicwer | CoubS masestinter pelatd . img]
be explained here. The created | ™ s s

image is compatible with | * ¥ O = ¥ - o8 moE @
Windisp. i | b | ook e | ot

iiia 38
ST R
| . BEITTRLE]
Bl naaa

=144l 180
=-Iﬂ|1h?|d
i Bl 283
F2 I T
w28 TR 2
30 T 35
L

Diepley 347, £5 Traga: 6O, LA Lonjiat: 67,52, T.AT vl 4,0 (Phyba: 28

After that you can now view the map in Windisp using a new colour table and create a nice map for input
into a bulletin. The map can then be labeled as shown in figure:

Intes polatad rardall e for Dedasd 1
2003 wwing SECA wath aktilude hackgro
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Making an interpolated image with data for a whole season

The AMS option you used previously to make the input data file for the SEDI image (“/nterpolate —
Make input file — Database™) will not provide accumulated rainfall for a whole season. To have less
work in Excel you first aggregate the dekadal values to monthly using the AMS function “Database —
Calculate - Aggregate’.

BN voter balance Inverpolate Tooks
Manage stations ATEasl
Manage skation lists e
First you do this for 2003 and then again for 2004. | Data invenbory :
Manage weather data # Erm
Formula
L=l 'h:u
i =
[ < Aggregate from daily data to dekads and dekads to months E|r§||g| e
List |F!a.|rr|'ali ronitoering nefeornk j
Year |2003

Ma. of missing daily values allowed |2
Esisting values ||:I'.-'E:Mrl1& j

% conc] 2 i |

To make such a SEDI input file you need Excel.

First you export the data from AMS to ASCII using the “7oo/s-Make input file from database’
function. This ASCII file will be imported into Excel. You will export columns for all monthly rainfall values
from September T select calumns 1o sxpart to FAOMET fils |'.._Iﬁ:_||[_EI

2003 up to January
2004. You see the || rairai

following screen: B i  —

[T PET Fenman-nentstn Title: “Raindall seasem 20003 - 20047

[
[
Flimana
[T
L= T

b el

| Paghrvan

Dada-a-rasa

| Sty G has

First you have to == kil e S IR EE) G S| e |

add the longitude and the latitude. Double click on “Station parameters” and add longitude and
latitude:
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B select columns to expari te FADMET file

¥ PET Panman- Mol
+ - Ranfal
wHlaln P aramak
[ Langiude

AR

@

G,.""I."nu'llf e

(s Audmen_Lewed_1_Cotk
wmmu_._f.-v:_z_-_‘:u:l-

il

Wil “Froisfall sebdsom P00 - PO~

e —

Ghasl Al L4300 . 4=m

Beghben

H asvvan

Creghotwssn =~ |

\Dandaren F11100  MANEM
opehed

Fash

[

7, 2300 5 000
L] e Ll
T ECYE0 230
4 500 #.5m
ES 2500 e ]

1 E £ ]
B2 BN xram
i) N I

(hugrs LTS 35
Hial &7, 7600 354500
b LR LA L]
Jisidadaal Tl 4600 410
Eabad 24 0 15500
Vel B B30 31.5000
Fpag e Lkl s L]
Krztam il 5000 3ESEI
bt I nm
Furehus ESE500 370
HE 2] 200 BN
|Logm E4 0500 4. 9000
Mg B4 70 A
Hagnechwil E7. 2000 000
Hogs 5 B0 xam
ughah Tl B 32400
[Faobvesn EE T
Val - riw E7, 9600 36 0500
5 el Ghaoes . B0 zmAm

-

™ M missing wkns '.'.‘ [-Hlul:ti"_':! kel e .er_

Then specify which month column to add and which
appropriate title to use

as a heading:

Select column and its heading E|

Column to export ]Mnnthg

2

Caolurnn Heading 1S|Eptemher

o]

Cancel ‘

|+

& 2004
[+ Mormals
=5tation Parameters=

|+

FET Fenman-Maonteith
Rainfall

& 2002

= 2003

[+ Dekadal
= Manthly

- Longitude
o Latitude
e Altitude
=D
:--@Cuuntr‘g.r_cme

cepaeAdmin_Level _1_Code
L Admin_Level_2_Code

ﬁm

Now add rainfall data for all the months in the season. First double-click the right part of the tree on the
left side:

In the same way you add all 5 monthly columns for 2003 and 2004 until you have the following screen:
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F g

vtk ealiiffing e axpad] b FADMET Tile

- PET Panman-Morkatin Tike: “Fuvind ol sonain POO3 - 204"
Fanfal
: e—_','m? Longhole [lsthele Latncs ISEFTEMRERDCT  IWOVEMEES
ot T L ]
LN F0 R0 &0 1)
- Dekagal |GRcans  Ec00. 30m0
= Honily [ETEN0 SN0 g0 10 [ili} L11]
[ 31 records B4 =500 31 5700 1 5M00
—  TDM | EE 2500 =300 e e ] [111] oo 120
¢ Dekadal |F3E 100 A5 A5 1.0 i D
L Mo MENN RN WEN 00 M0 ErL)
8 ruccrds RN 1AM ;I 00 o an
b e A JIEN0. MEND 00 i 160
{= Lonpiude ET7EN0 34N ¥ 4500 00 on 174
E,"'La'llurln | B3 2500 30300 51300 an 41 E]
At [TARID  MAI0 M0 i a0
@ I MSE0 MSEM M0 g 10

|ESEBN  MEN). e 00
AL 200 M 11} L0 M0
| 000 EEED JEEB0D oo 14 =14

b."' Country_Code
@ dmin_Leva!_1_Code
e Admin_Leved_2_Coge

E3.5000 333300 333300 140 oo

| F5 500 BT 3E TN an 130

[POZ000  MESN)  CMESH an 260

GRG0 MDD WA a0 nn 22

|G47700 X500 0 520

| { i) ERLLI] X oo 250 20

B EO00 13EN00 300 on el

| FOUETO0 34 2400 el B ]

| F5 800 3 500 LR ] an an =]

ET3E00 ¥/OS0 WO 00 an <1 - =
L3 Ij ¥ Hode mesng vahms Q!Dnlelel:'.ol.lrnl HS-:N _rl_ﬂcwe |

Press “Save’ and the output file is shown in the AMS viewer:

¥ SEDI Viewer [C:\AMSAInterpolaticniscason, dat]

fdd Omage Add Diats  Add Graph add Test

ko e =t L - |

A T-1m Ak - ke Lk L

¥ Thibuk™ 36, 2600 36, 2600
1 "AEmAL” T1.3300 35, 1000 35, 1000 48.0 -885 RO 2.0 155.0
5 “Enghles” 8. 6400 36, 0900 36, 0900 ~pag ~pO% -pER ~80% ~pog
] -1 57,0200 34, 8200 34, 8200 1.0 0.0 15.0 3.0 23,0
1 “Euae” &4, 3500 31, 5700 31, 5700 -opd -pp% . -pER -00 -apg
] "Cheghcharan” 5. 2500 34, 5200 34, 5200 0.0 ] 19,0 -B5% L
] "Paculaman’ &9, 1100 5. 4500 34, 4500 1.0 0.0 6,0 11,0 0.0
1 "Faizabad” T 6200 36, BE0D 36. BEDD 0.0 24,0 72.0 BE, D -G85
11 “Facah" A3, 0000 A2, 3700 38, 3700 0.0 0.0 0.1 0.0 -88%
12 "Gardiz” 92300 3. 6200 33. 6200 0.0 0.1 16.0 =899 -89
13 "hazi Kbad T A0 3, 4200 34, 4300 -883 -88% 885 -85% SEEE]
14 "Ohaznl” 5. 4000 33, 5300 33. 5300 =093 099 093 =099 -9
13 "Hicat” 57, 7600 36, 4500 2, 4500 2.0 0.1 17,0 12,0 -a8%
16 "Tubulsacay” 9. 2500 35. 1300 35, L300 0.0 4.0 7.0 60,0 73.0
17 "Talalansd” T K00 34, 4100 34, ALDD -583 0.0 9.0 10,0 885
18 Hibil” & 2000 34, 5500 34, 5500 0.0 0.0 40,0 B0 ~a0g
18 "Eandabac” &5, G0 31. 6000 31, G000 0.0 -B8%  -88% -885 -88%
&n "Faciz Mig" &0 . 5000 34. 6200 34. 6300 6.0 7.0 4,0 17,0 72,0
21 "Feshen™ T 5000 36, G600 36, 60D 0.0 11,0 45,0 4.0 31,0
F+] “Fhoat” A, 8000 33,3300 33, 3300 14.0 0.0 ~A5E ~H8% -ans
23 "Hundus” &8, 8500 36. 7000 6. 7000 a.0 -80%  13.0 -894 -685
FL| * Laghean® T, 2000 3., A400 3, 6500 -294 0. 0 af, 0 12,06 -04%
5 "Logar™ 9. 0500 34, 1000 34, 1000 0.0 0.0 22.0 13.0 45.10
] "Hainans” &, 7700 A%, 9700 A5, 5300 -589 -98% 80,0 51,0 -a8%
27 "Hazarishaxit” 672000 36. 7000 36, 7000 ~599 25,00, |30.0 50,0 -89
20 A" &0, 6000 32,0100 A2, 0100 -883 0.0 0,0 5.0 -985 W
< »

Exit AMS and open Excel with the file you just produced. In Excel use “File-Oper’. The following screen
is presented:
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Press “Next’.
Specify “Comma’

Press “Finisf’...

Text Import Wizard - Step 1 of 3 F?IWI

The Text Wizard has determined that vour data is Delimited.

If khis is correct, choose Mext, or choose the data bype that best describes your daka.
-riginal data bype
Choose the file bype that best describes your data;

+ Delimied; - Characters such as commas or tabs separate each field,
™ Fixed widt - Fields are afigred in columns with spaces between each fisld,

Start import at powvs |1 E“ File grigin: 437 ; OEM United States ﬂ

Pravisw of File CAMS) Interpolation) season . dat.

"NAHE" , "Longitude” ,"Latitude”, "Latitudae" , "SEPTEMEER" ,"0OCT" , "HOV]

IL|{"Rainfall season Z002 - Z004" i‘
rd

|3 "Aibak" ,63.0100,36. £600,36.2600,-939,-999 ,-999 _—393 _-922_,-933, -
4
|5 |

"hemar® T1.3300,35.1000,35.1000,4%.0,-9%9,83.0,2.0,155.0,-999, -
‘Baghlan®,65.6400,36.0900,36. 0900, -995,-999,-999,-399,-993,-995| |

| =i
Cancel | - || met> | Enish |

A

Text Import Wizard - Step 2 of 3

This scresn lets vou sek the delimiters vour data contains. You can ses
o your bext is affected in the preview below,

Dedrniters
¥ Tab I Semicolon

[~ Space [ Other: | T Text gualifer: | -

[ Treat consecutive delimibers as one

Daka preview
ainfall seasonm 2003 - 2004 =
AME Longitude Latitude Latitude BEEPTEMEER
ibalk ka.0l00 B6.2600 R6_ 2600 [-959
SWAY Fl. 3300 G5 1000 BS_ 1000 BS. O
aghlan E2. 6400 B6.0%00 pRBe.05%00 539 -
1] | 2]

Cancel | <Back || Mext> | Enish
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The following screen is presented in Excel as shown in figure.

E? Micresoft Ercel - season

8] p= Rt Yew fest Fowmet Jock Qs Wndow e *
D@dHaY &Y & - R E-4H O 7 s+ B P EENE SR\ ® -4 ¥
i - LY A e L
[ = B X
& I E F [E H [ J K i W M il =

1 Rainfsll season 2005 - 2004 |
& |MAME LongRude Lalilyds  SEFTENE DT NCWEMBE DECEMEE BSMLUIARY

5 |ibak & |:-- Bs @@ o\ 9w am

A B .33 3.1 A5 - Ba 2 155

£ Baghlan BE.E4 3E.00 -0og -ooa =] oo o]

B Bariypsn E7.E2 .62 1 o 15 E] 23

T |Bust B4, 35 ¥ & 805 -399 099 ] 999

B Cheghchat E8.25 34,52 o o 13 209 43

9 |[andaman == 445 1 0 ] 1" &l

10 Farzabad 7IE2 36.BE o | 73 ] ]

11 Farah EiE F.0 o o a a ]

12 [Gardiz B5.2% 33.E2 o 0 15} o929 I

13 Ghan Abs Az 34,43 999 399 293 -893 a3

14 Shazm B84 33,53 000 00g 099 439 993

15 [Hirsl E77E 36.45 o ] I7 12 ]

16 | Jatadzara) ES.2 ®13 0 4 77 &0 tE]

IT Llatalabad FILAE .41 -559 0 3 12 233

18 Iabul B2 3485 -1 ) 4 ] 4ag

19 | Kandahar E5.EE HE o -009 809 099 a3

Al KaR7 Wb B85 34 B3 B A "7 ard

M Kleshem E 3E.ER o 11 45 74 ]

A2 kst Ba.E 33.33 14 0 999 -39 -9

23 Hunduz EB.ES .7 0 009 13 ] ]

24 |Laghman .2 34.65 595 0 26 13 -3

25 Logar ES 05 1 o ] 1 13 45

X Msmana E4.77 36.93 B0 -00g &8 51 -09a

2 IMazansha B2 w7y Ll a0 30 =) 2]

28 Moqur BE.E F2E -889 o 0 g o] |
23 | Whrghal REF . R 299 kool gl o)

3] Faghman E6.96 A7 3 ] | 16 124

A1 Qaki-g-nie E7.5%6 36.06 o o F o a3

33 | Zarday Gh BRE 3.5 o o oog | ]

33 [San Pl E7 .51 36.62 0 o 33 -333 933 -
A R seasan, 4] | HF
Ready LM

First remove all stations with missing values (you cannot calculate totals for those). Create a new column
at the end of the data range and calculate the totals. The following file should remain.

A B [ D E
Finally you remove 1 Rainfall season 2003 - 2004 '
some columns, 2 MAME Longitude Latilude SEPTEMEOCT
because you no 3 f;‘imﬂf ?;-33 355;; 43
4 Bamyan b/.g2 34, 1
g:v%z:e'negglurt:neml. 5 Darulaman  69.11 34.45 1
e B Jabulsarz 69.25 3513 0
contains  formulas, 7 |4z i FO5 3462 6
not values. Column | & |esham 05 36 BS i]
would fail if you 2 Logar B3.05 34.1 1]
would remove 10 Paghman b3.93 3457 3
column D-G. 11 Sarohi B3.15 34.57 0

-
W O = e OO O

F

6 |

H

MNOWVEMBE DECEMBEJANLARY Total

g3
15
I
7
74
46
Xl
a3
28

2

3
11
= 1)
17
74
13
15
13

155"
237
=i
7ar

272
ai "
45"

1287
"

234
42
108
214
376
222
ad
244
ad

Therefore, first

make values in column 1. Do this by selecting column | and press Ctrl-C. Then go to the menu-item

“Edit-Paste Special’ and set the settings as follows:
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Paste Special E] El

" validation
Al axecept borders
I Column widths
[ Foemulas and number Formats
™ Comments ™ yales and number formats
Cperatian
* None ™ Multiply
Now remove the name column and the monthly data i € Divide
columns as well as the title until you have the following { Subbract
structure:
[~ Skip blanks [~ Transpose
A B C
1| 7133 E1 294 : | ok | cone
2| b7 52 34.82 42
3 | B3.11 34 45 108
4 B9.25 3513 214
] B9.5 34 62 376
6| 705 3EE5 222
7 8905 341 80
B | bd.og 3457 244
g BE.15 3457 an

Column A now represents the longitude, B the latitude and C the seasonal total. Save this worksheet to a
comma delimited CSV file using “File-Save as” with the following settings:

The input file for the Save As ]3]
interpolation is now ready. saveic | nterpolaten <] & @ > [~ Toos-
Please proceed in the same way e —
as the previous paragraph. 3]
Histary
Due to the lack of data, :
estimates are not produced for a 3
large part of the country. The My Documants
final map produced looks like -
this: =
Diesking
o]
Farrorkes
,‘é
mﬁmk i = ;IEM
Places  Save st fyper [C5y (Comme delimied) - Cancel_ |
Fila moaine p Wik sldrsas (horn: 16
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From Water Balance results to yields

For Afghanistan the following steps should be taken to run the water balance as part of a crop
forecasting activity:

As a separate preparing activity you calculate the water balances for every year in history for which you
have sufficient data, calculate the index and establish a relationship between the index and the yield data
obtained from the crop assessment missions and the National Statistical Office.

Then for the running season you do the following:

1. For every station in the network, establish the crops to be monitored. In Afghanistan the
crops are wheat, rice and perhaps maize and barley.

2. For every station in the network establish early, average and late planting dates and
corresponding cycle lengths.

3. Make separate monitoring runs for 2 crops and 3 planting dates, so in this case 6 runs.

4, Throughout the season re-calculate the water balance whenever new data are received. The

water balance always calculates the predicted final index.

How to analyze data that have a different geographical format

Basically data come to crop forecasting officers in three different ways:

1. As point data (usually by stations). E.G. Rainfall data and other parameters (temperatures
etc..) reach Kabul is this way from the field stations. The data from ISPRA are in tabular form
as well...

2. By province or district (technically called polygon data). Yield data are an example of this
type of data.

3. By image (technically called raster or grid data). As an example: you have images for NDVI,

you have an altitude image, you have created images with AMS (e.g. SEDI)

Now, you can only analyze and integrate datasets if the data are in same geographical format. So, if you
want to analyze your data, select one of the three basic formats described above. The following
paragraphs are an overview of these three data formats and how to get the data from other formats into
the right geographic format.

Analyzing information on station level

Station data are easy to work with. You enter the in AMS and you can use AMS, Windisp and Excel to
analyze the data. You can present the station data on a map using Windisp, AMS or ArcView. The
disadvantage of working with station data is the lack of overview. There is no approximation of the
parameters for areas in between the stations. However, you could work with station data as long as the
analysis takes place and convert the station data into images for presentation of the results and an
estimation of “what happens” in between the stations.

If you have data by province or district you can convert them into point data as follows:

1. Assign values to districts and provinces. Make an image of the province/districts data with
the AMS function “7ools — Assign Image Values Within Boundaries’
2. Extract values for your stations into the database with the AMS function “Database — Import

- From image’. If the parameter does not exist in the database, you will have to define a new
parameter in AMS using the “Database — Configure — Parameter Definitions’ function.

3. If you want to do an analysis in Excel, export the data using the AMS function “7oo0ls — Make
input file from database’ or the “Database — Report’ function.
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If you have data by image you essentially do the same:

1. Take the image and extract values for your stations into the database with the AMS function
using the function “Database — Import - From image”’. Again, if the parameter does not exist
in the database, you will have to define a new parameter in AMS.

2. If you want to do an analysis in Excel, export the data using the AMS function “7ools — Make
input file from database’ or the “Database — Report’ function.

Analyzing information on province/district level (area averaging)

For the analysis of this type of data you use AMS, Windisp and Excel. ArcView is another possibility.
ArcView essentially uses this type of information (polygonal). So, if you plan to work with ArcView this is
probably the preferred geographical format to bring your data in.

If you have station data and you have to aggregate them to provinces and districts, you do the
following:

1. Make an image of the point data using any of the functions in the AMS “/nterpolate’ menu.
You might want to use “/nterpolate — Inverse distance’ or (if you have a background field
related to the parameter) you can use the SEDI functions.

2. Extract average values for the districts by using the Windisp function Process — Stats —
Average. This will create an ASCII file with averaged values for your parameter by
district/province.

3. Now you can use your data in Excel next to other data on province district level. If you are
an expert in ArcView you might join the ASCII table to an ArcView shape file.

If you have images you essentially do this:
1. Extract average values for the districts by using the Windisp function Process — Stats —
Average. This will create an ASCII file with averaged values for your parameter by
district/province.

Analyzing information on image level

Analyzing information on this level has the advantage that all your (intermediate) products are highly
graphical and show a country-wide picture. A disadvantage is that the information uses more hard disk
space. However, the affordable huge hard disks of today make this disadvantage less important.

If you have station data you can make images in just 1 step:
1. Make an image of the point data using any of the functions in the AMS “/nterpolate’ menu.
You might want to use “/nterpolate — Inverse distance’ or (if you have a background field
related to the parameter) you can use the SEDI functions.

If you have data by province or district you can convert them into images with just one step:
1. Assign values to districts and provinces. Make an image of the province/districts data with
the AMS function “7ools — Assign Image Values Within Boundaries’

Working with images is not restricted to display only. Images can be subjected to adding, subtracting and
every possible other mathematical operation using the “7ools — Image calculations with formula’
function:
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