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1 Introduction

Food security is one of the top priorities of the Afghani government. FAO
supports this effort by producing crop condition reports based on local
information. The government as well as many embassies, NGO’s, UN
agencies have shown keen interest in these reports being produced.
Combined with other sources of information (demographic, socio-economic
etc...) crop monitoring information gives a clear picture of the status of the
growing season.

Producing crop monitoring reports is a rather technical task. Data sources
have to be retrieved and combined. It needs a specialist in agrometeorology
who should at the same time have a good understanding of data structures,
software and methods as well as the needs of readers of his reports.

This tutorial takes a very practical approach and is especially created for the
Afghan crop monitoring unit that resides under the Ministry of Agriculture.
The approach is “lots of graphical information and a limited amount of text”.

This manual uses several software packages of which AgrometShell (AMS)
and Windisp are the most important. These software packages are free of
charge and can be downloaded form the FAO website. AMS contains the
weather database for the purpose of crop monitoring in Afghanistan. Windisp
is used for image display and analysis. Microsoft Excel and Microsoft Word
are used to manipulate data and produce reports respectively. AMS stores its
data in an Access database. This Access database can be opened by Access
version 2000 or higher. In this way powerful reporting and querying
possibilities can be applied to the AMS database.

Some good advice: Keep your data well-organized in AMS and keep the
amount of data in spreadsheets to an absolute minimum. Even station-
based based crop-yield data can be stored inside AMS. AMS is completely
open. You can use any analysis tool in combination with AMS. Import all your
weather and crop related information into AMS and enter new data directly
into AMS. It is good practice to make regular backups of your data.

I would like to thank the Afghani crop forecasting unit under the direction of
Mr. Rabah Lekhal and Mr. Fahim Zaheer for a useful and indeed very
pleasant time in emerging Afghanistan.

Peter Hoefsloot  (peter.hoefsloot@wxs.nl; do not hesitate to mail!)
Kabul July 28, 2004
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1.1 The use of the AMS software and database.

In general terms software can be defined as a tool with which certain input is
converted in useful output. For AMS this is valid too.

The basic principles are as follows:

e Input is exclusively done through the AMS program. Technically it
would be possible to enter data directly into the Access database.
However, doing so will most probably result in problems. The database
has a certain structure (see last chapter in this manual) that is easily
damaged.

e The AMS program helps you to create all sorts of output related to
crop monitoring.

e On top of that you have the full functionality of Access to create
special output. As long as your activities in Access do not change the
database it is a both powerful and safe way to generate queries,
reports etc.

. By hand
rom ASCII file

i =

2.

Examples:
Interpolation
Water balance
Filling missing values

AMS program

Examples:
AMS database Queries (Access)
(Access) Reports (Access)
— Graphs (Excel)
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2 The monitoring networks.

Crop conditions are usually monitored on the basis of station information. We
should therefore establish a “station network” or *monitoring network”..

2.1 The rainfall monitoring network.

The “rainfall monitoring network” in Afghanistan contains all the stations for
which actual and normal rainfall are available.

At the moment actual data are gathered from 108 stations. Normal data are
available for 72 stations. Unfortunately the 72 stations are not a subset of
the 108 stations as is explained in the following graph:

108 2

574

Stations_ , Stations with

measuring actual Rainfall records of normal

rainfall data monitoring rainfall data
network

For crop monitoring purposes normal data are needed. Therefore the rainfall
network will start with 37 stations. The Ministry of Agriculture will make a
strong effort to install raingauges in the 72 - 37 = 35 stations that do have
normal rainfall data but currently do not have an operational rain gauge.

The spelling of station names differs strongly from dataset to dataset we
found. Therefore, from the onset, great care is taken to produce a list with
standardized names of stations. For all 37 stations the following attributes
are available:

ID

Name

Longitude

Latitude

Altitude

Province (Kabul, Bamyan etc..). Afghanistan has 32 provinces.
Region (North, North-East etc..). Afghanistan has 7 agricultural
regions

NonsrwbE
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2.2 The crop monitoring network.

To monitor crops in a water balance model, the following data are needed in
addition to normal and actual rainfall:

PET (Potential evapotranspiration)

Crops (which crops are planted and where they can be found)
Planting dates for crops (PLD)

Cycle length for all the crops (CYC)

Water Holding Capacity (WHC) of the soil.

Percentage Effective Rainfall (EFR)

Pre-season Crop coefficient (usually around 0.15)

Irrigation data including bund height (when applicable).

PNOULTRWNE

At this moment, of the 37 stations in the rainfall list, 2 stations can not
provide these data. This reduces the number of stations available for water
balance calculations to 35. This list is called the “Crop monitoring network”.

2.3 Setting up the monitoring networks in AMS

2.3.1 Entering administrative area’s

Afghanistan is divided into 32 provinces. A further break-down into districts
is existent, but is ignored for the moment. Therefore we will only fill the first
administrative level. To achieve this, start AMS. Open the menu item
“Database - Manage Stations”. Press the “Administrative Levels” — button at
the top of the screen. The following screen will appear:

‘ Countries and administrative levels

Administrative level 1
B MEME
Gl

Administrative level 2 & - “ P

|iD HAME |
Gl

The window is divided in two parts. The top part enables you to enter
administrative level 1 (Provinces), the bottom part represents administrative
level 2 (Districts). As the administrative level 2 is (for now) ignored in
Afghanistan, the bottom part of the window is left empty. At the top part we
start filling the window with the names of the Provinces:
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‘ Countries and administrative levels

- + - v X o Ehgr\ ’—r\
Administrative level 1

ID NAME | CountiyCode| A
M Fabul AF
|| 2 K.apisa AF
HE Panwan AF
| |4 i ardak AF
n 5 Logar AF
- B

v

Administrative level 2 i - ¢ gr\ ’—r\

D NAME |

L4

The first column represents a unique ID for the province. In Afghanistan a
simple number starting at 1 is chosen. The second column represents the
name of the Province. The third column represents the country code (AF for
Afghanistan). In case you would not know the code for Afghanistan, you can
search for a country code using the “Database-Configure-Countries” option of
AMS. This option shows the countries and their respective codes:

Code Name ~
(M{2E UNITED ARAB EMIRATS
4F AFGHANISTAN
s ANTIGLA AND BARBLIDA
e ANGUILLS,
AL ALBANIA
| |am ARMENIS,
A NETHERLANDS ANTILLES
| lan ANGOLA
40 ANTARTICA
| lar ARGENTINA
a7 AUSTRIA
| au AUSTAALIA
| Jew ARLEBA
sz AZERBALAN
| e BOSNIA
HE BARBADOS
| |eo BANGLADESH
BE BELGIUM
HES BURKINA FASD
B )
< =1
L R R o P TUASEH‘ Eh Toord |

2.3.2 Setting up the station list.

In this step we will start setting up the “rainfall monitoring network” list.
Perform the following steps:

K/

% Activate the “Database - Manage Station Lists” function.
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Select <Create new list>
% Specify the name for the new list : “"Rainfall monitoring network”

‘ Stations... IZIIEIFEI

Flease select |< Create new list = j

| B

Specify a new name for the list |Rainfa|| manitoring network

Press OK. You will get a window in which to enter the names of the new
stations and all the attributes. In the first column the code of the station is
specified. This code is AF001 for the station Baghlan. The second column
specifies the station name. The third column specifies the latitude, the fourth
the longitude, the fifth the altitude. The next three columns enable the user
to specify the country and the administrative levels from “pick lists”. After
entering all the stations the screen should look like this:

List: Rainfall monitoring network
= o = oA o %} : gﬁ ’—r\ Add Stations from Baselist| Administrative Levels |

Code M ame Latitude |Longitude | Altibude ‘Country |Country Code [Administrative levels |Extra 1 |Extra 2 Extra 3 »
M| &F001 Baghlan 36.09 EB.E4 5E7 AFGHANISTAM AF Baghlan /
| |AF002 Bamyan 34.82 B7.62 2575 AFGHANISTAN AF Barmyan /

AFOO3 Azmar 35.10 71.33 914 AFGHANISTAN AF Kunar /
" |aFong Aibak 36.26 68.01 961 AFGHANISTAN AF Samangan /
" |aFoos Bust 3157 E4.35 789 AFGHANISTAMN AF Hilmand /
" |&Foos Cheghcharan 65.25 34.52 2589 AFGHANISTAN AF Ghor /
: AFOO7 D arulaman £9.11 34.45 1834 AFGHANISTAM AF Kabul /
| |AF008 Faizabad 7062 36.86 1215 AFGHANISTAN AF Badakhshan /

AFO09 Farash 62.80 3237 B59 AFGHANISTAMN AF Farah /
" |aFoo Gardiz B9.23 3362 2350 AFGHANISTAN AF Fhost /
" |aFma Ghazni 68.40 3353 2187 AFGHANISTAN AF Ghazni /
" |aFmz Ghazi Abad 70.43 34.43 556 AFGHANISTAN AF Mangarhar /
: AFM3 Hirat E7.7E 3E.45 AFGHANISTAM AF Hirat /
| |AFT4 Jabulsaraj £9.25 3513 1630 AFGHANISTAN AF Parwan /

AFME Jalalabad 7046 34.41 579 AFGHANISTAN AF Mangarhar /
: AFOE Fabul £9.20 34.55 1808 AFGHANISTAN AF Kabul / 3

W Ok | XK Cancel |

Automatically all stations are saved in the so-called “base list”".

2.4 Setting up an additional list (e.g. a “Crop monitoring
network”).

Stations from the “base list” can be used to set up an additional list such as
the “crop monitoring network”. In fact, the “crop monitoring network” is a
sub-set of the “rainfall monitoring network”. We will create the crop
monitoring network list as follows:

Activate the “Database - Manage Station Lists” function. Create another list:
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E Stations...

Please select |~< Create new list = j

Specify a new name for the list |Crup hmnituring network

W Ok | xCanceI‘ ? Help ‘

Give it the name “Crop monitoring network” and press OK. Then press the
button “Add stations from base list”. Move stations to the new list by
selecting them on the left side and adding them to the right side using the
buttons in the middle. Finally the screen should finally look somewhat like the
following screendump.

s Create stationlists |Z| |E| FE

List name: Crop monitoring network

List ]Geograpmc Administrative MahGD

i Mogur
Aibak Mazarisharif
Asmar Maimana
Baghlan Logar
Barmyan Laghman
Bust kunduz
Cheghcharan Khost
Darulaman Keshem
Faizabad > Kariz Mir
Farah kandahar
‘Paghman Selected| | abul
Qala-e-naw Jalalahad
Sar_day Ghazni } Jabulsaraj
Sari P_ul All Hirat
Sarohi Ghazni
Sheberghan < Ghazi Abad
Taluq_an Selected| | |Gardiz
Zaranj

All

W Ok X cancel |

As many lists as you need can be implemented this way. Adding new stations
to a list will have these stations saved in the “Base list”. This will enable later
re-use in other lists.
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3 Entering weather data

3.1 Importing datasets from spreadsheets and ASCII files.

When setting up a crop monitoring project, data from many sources have to
be included in the database. This can be done by re-typing the information
from the source document into the AMS database. However, this is subject to
errors and takes a lot of time to complete. Therefore data can best be
imported.

AMS can import all ASCII data, as long as the data are organized in columns
and rows. In Afghanistan, many datasets are stored in Excel files that can
easily be converted into ASCII and subsequently imported into AMS. This
section will deal with the import of those files.

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. As previously
explained, in Afghanistan station names are not usable for the connection
between AMS and data in other files. The only possibility is connecting AMS
and the ASCII files by station code.

3.1.1 Inspecting and changing the spreadsheet

AMS can import data as long as it is in ASCII format. That means that Excel
data can only be imported if it is saved into ASCII files, or more precise
“comma separated value” files (*.csv).

As an example we will import rainfall data for the years 2003-2004. First we
inspect the spreadsheet (see below). We will take out all columns and lines
that do not represent data.

Page 10 of 10



crosoft Excel - Rainfall 2003-2004

@ File Edit “ew Insert Format  Tools Data  Window  Help Type & question for help =
DeEs8 &A@V &8 - = -4 fE 7o -8 - B I U =|m.a-A, 2
2% @ & | @ % 6| voren vin s, codReven.. |
108 hd A
[a] & | [ [ o [ E [ F T ® H] I [JTkJL[Mm[M] O] P[] & [R] & TIUva>d
--; Mo Station Code Lang. Lt | Bleva. | Region | —SCREMRRL_p | Umé"e A M N°"92"‘" i — M7 '39“2’““9' o |
B ] 12| 0.0] 00| 00| 00 0.0] 1.0} 434| 00 50.4 150 0.0 53] 204 4
T 0] 0.0] 00] ool oo oo 0.4 Fe2| 00 366 48] 0.0 53] 104
| 8 00| 0. 42| 00| oo 42/ 20| 750) 00 [ 770 | 00| 0o [osof05]| 1
00| 0. 20| 00| ool 20 50| ta0o] oo | 50| 20| oo | 250 a0 .
03] 0.0 00| 00| ool ool 43 et 00| 04 ]| 20| 00| 46| 66
i 00| 0.0 26 00| ool 36l 16| sas| 0o | e2 | 00| 50| 52| w2
| g 04| 0.0 o0 00| ool ool 10| zs0] oo) 400 ) s& | oo | zef 14 4
| E 3| 00 68| 00| ool el 0o 744] o0 744 s | oo | 7v8f wee| s
Q 00f 0.0 oo 00| ool ool 54| 7o) 0o | 224 | o) 0o | 78) z0s) s
28| 0. 26| 00| oo 26| 00| e oo) 875 | o | oo | sof ezof 7
00| 0. 00| 00| oo oo 00| 420 | oo) 420 )| 280| 00 | oo [es0f o
60[ 0.0 00| 00| ool ool 20| 475 00 | 435]| wo| 0o | 50| 150
00| 0.0 00| 40| ool 40| 00| 275 oo 275) 20| 00| sof 70
1 0.0f 0.0 oo 00| ool ool 1o 3o oo) 380 10| oo | 45| 65
20[ 0. 10] oof oof 1of 30| es0] oof sso| oo oo [ so] a0 4
250 [o0 |0 2507 |12z fwo | zas | 98| 26 [ zeel @] 1
22 | 17 | TakhtaPul(Mazar) £3.95 3465 f612 00/ 00 oo ool 50| oof oof so] w0l =0 eof 210 | wo| 0o | 220 zen) 1
23 | 1 |Khulum (Balkh) sados|  zear| s 0o ool wo] o)
24 | 19 |Faryab Agr B Department AFD24 6a77| 5593 et 266 192 | 22| 580 | 120 | a0 | 0] 3s0) 27
Sheberghan 00| 00| ool ool 6| w0 | s7] 333 23| n7 | e | sse] s
o0 00| ool ool ool sof 15| a8 ao| oo oof s0
15[ 0.0 10] o 1| z50] 50| 52| 32| a6 126
0.0f 0.0 58| 00| ool 58| 04| zo| oo | 234 ) 105 o0 105
00| 0. 1ol 00| oo uo| so| 1zo| 20| 234 12 o e zen
00| 00| o] w0
% 0.0 0.0 0.0] 'ﬁ’ﬂ 200| 00] 00 20.0] 16.0] 42| 50 252 10.0 25 234] 353 1
o 00) oo k wo| oof ool ol ool ol o4 | 304 4] G4 seof 4rs
2 0.0 0.0 10| 00] oo 1.0 5.0 125 43 224 40 4.0 1
0.0 0.0 20| oof 430] 450 18.0] &0] 0o 260 0o oo 50] 50
0.0 o 0.0 00 o0 00] 230 0| 40 31.0 1.0 0.0] 0.0] 1.0
nnl _anl anl aal  anl oanlanloaal sl nnl oan oaan 5 50 =
Jof &= = _LI_J
Ready MUM

As outlined before, the data will be identified by station code. Therefore an
extra column is added to the spreadsheet. This Column C represents the
station code. This code is entered by hand and should correspond to the
station code used in AMS (see previous chapters).

The next step is to save the spreadsheet in CSV format. We do so by using
the “file-save as” command in Excel and save the file as CSV file.

Savein: [ Dets to import 7| = & 7 5 EE - Tools -
B nainfal 20032004

i

Favorites

= File name:  [Rainfall 2003-2004 =l Dt
Iy Metwork =
Places Save as bype:

Cancel

il

Now close the XLS file in Excel and open the CSV file (again in Excel). You
will notice that all the formatting (colors etc..) has disappeared:
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Ed Microsoft Excel - Rainfall 2003-2004

@ File Edit “ew Insert Format  Tools Data  Window  Help - - B8 X
DEHS8 &Ry L@ R=-8 @E 7 o -0 - BIU % &= 1-0-A- 7
(o T ¥ 5 62 =
Al hd # FAAHM Information and Policy Unit
A B [ D E E G H J K [ M N 8] =

1 [FAAHM Ingormatmn and Policy Unit =i
2 | Agrometeorologyical Component

3 |Recorded Rainfall Data - SEASON: 2003/2004

4 Mo Station  Code Lang. Lat. Eleva. Region  September M. T October M. T Mo

5 1 2 K} 1 2 3

B 1 Badam Bagh (Kabul) B5.11 3455 1840 Central 12 0 2.1 33 i} i} 0 i}

7 2| Darul Ama AFDO7 B9.11 34.45 1834 1 0 0 1 0 0 0 0

g 3| Jabbul Ser AFOD14 69.25 35.13 1630 0 0 0 0 4.2 0 0 42

] 4 Kapisa Agriculture Ad 65.33 35.2 1450 0 0 0 0 2 0 0 2| =
10 5/ Seya Gerd { Parwan) 65.55 34.95 1857 0.3 0 0 0.3 0 0 0 0

1 6 Charikar [ Parewan) B5.17 35 1862 0 0 10 10 3.6 0 0 36

12 7 Kabul Airp AFD16 B5.2 34.65 1808 204 0 0 204 0 0 0 0

13 8 Kariz Mir ( AFD18 B35 3462 1859 1.3 0 46 59 66 i} 0 BB

14 9 Kunjak (Lo AFDZ3 B9.05 34.1 1935 0 ] 0 0 0 0 ] 0

15 10 Paghrnan |AFDZ3 68.98 34.57 2144 26 0 0 26 8.6 0 0 8.6

16 11 Qargha (Kabul) B5.5 34.83 1834 0 0 0 0 0 0 0 0

17 12/ Gul Khana ( Kabul) 65.13 34.52 1861 B 0 2 B8 0 0 0 0

18 13 Sarobi [ k: AFD3 B5.15 34.67 403 0 1] 0 0 0 4 1] 4

19 14 Jaghatoo ( Wardak) 65.38 33.82 2496 0 1] 0 1] 0 0 1] 0

20 15 Chack(Wardak) BE5.6 3412 2185 2 0 i} 2 1 i} 0 1

2 16 Mazar-i-sh AFD25 Morth 25 0 0 25

22 17 | Takhta Pul { Mazar) 68.95 34.68 1612 0 0 0 0 a 0 0 a

23 16 Khulum ( Balkh) 65.105 36.97 526 0 0 0 1]

24 19 Faryab Ag AFD24 B4.77 35.93 1813

25 20| Shebergha AFO30 0 0 1] 0

26 21 Sarnangan Agr. Rese B8.01725  35.266587 961 1] 1] 0 i}

27 22 Chachman [ Samang: B7.87 36.4 1729 35 0 0 1 1] 1

28 23 Sharikyar[Samangn) 37.37 36.52 1442 0 0 0 0 5.8 0 0 5.8

29 24 \Markaz Feroz Makhck  67.117 36.67 804 0 0 0 0 14 0 0 14

30 25 khosh Toot [Samang: 67117 3687 804

31 26 Tikhonak [Sarnangan] 53.78 36.42 1075

32 27 | AllashalSamangan] 65.13 36.83 806 0 0 0 0 20 0 0 20

el 28| Omali[Samangan] BB.55 36.82 559 i} 0 i} 1] 14 i} ] 14 -
1 4 » n[\Rainfall 2003-2004 / |« | W[
Ready MUM

To import into AMS we only need the station code and the dekadal rainfall
data. The rest of the information will be removed. Strictly spoken this step is
not necessary, but importing is easier when we do so.

The following columns are deleted: A, B, D, E, F, G. We also take out
columns K, O etc... because they contain monthly data. In the middle of the
spreadsheet we found header lines and removed them as well. At the end of
the spreadsheet we found totals and we removed those as well...

In the end we have the following solid block of data:
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Ed Microsoft Excel - Rainfall 2003-2004

SCIES

@ File Edit ‘“ew Insert Format Tools Data  Window Help - -8 X
DNFELASRY | tko-@-4 @E 7 -0 - BZUES=E 8% E-0-A- 7
a T ¥ 5 62 s
AGE - #

A [ B | ¢© | b E [ F [ 6 [ H ] K| [ M oo o
1 |Code Septernber Octaber MNovember Decermber January =
2 1 2 3 1 2 3 1 2 3 1 2 3 1 2
& 12 0 21 0 1] 0 1 45.4 0 15 0 5.9 4 15
4 |AFOO7 1 0 0 0 0 0 0.4 36.2 0 4.8 0 5.3 6.4 15.4
5 |AF4 0 0 0 4.2 1] 0 2 75 0 1] 0 a0 10 15.4
B | 0 i} 0 2 1] 0 ) 190 i} 12 i} 25 B1 B0
7 03 0 0 0 0 0 43 B.1 0 2 0 4B 32 8
8 | 0 0 10 36 0 0 16 59.6 0 0 ) 5.2 0 19.2
3 |AFD16 204 0 1] 0 0 0 1 39 0 9.8 0 36 4.5 144
10 |AFO18 13 0 4.6 6.6 0 0 0 74.4 0 11.6 0 7.8 9.3 18.4
11 |AFDZ3 0 0 0 0 1] 0 5.4 17 0 13 0 7.8 5 10.2
12 AFOZ3 2B 0 1] 4.6 0 0 0 87.5 0 13 0 9 7 283
13 0 i} 0 i} 1] 0 i} 42 i} 28 i} i} 0 225
14 B 0 2 0 0 ] 2 475 0 10 0 a 2 17
15 |AFO3 0 0 0 0 4 0 0 i 0 2 0 5 g 3
16 | 0 0 1] 0 0 0 1 37 0 1 0 4.5 1 9
17 2 0 1] 1 0 0 3 25 0 0 0 3 13 9
18 AFO25 25 0 1] 7.6 12.2 10 9.8 26 256 18 215
19 1] 0 1] 5 1] 1] 7 g B 14 0 22 15 23
20 0 i} 0
21 AFO24 266 19.2 12.2 12 g 16 27 15.4
22 |AFO30 0 0 0 13.6 17 8.7 12.3 1.7 14.4 8.4 336
23 0 1] 0 0 g 15 9 0 0
24 3.8 0 1 0 25 5 5.2 15.6
25 1] 0 1] 5.8 1] 1] 204 z] 0 10.5 0
26 0 i} 0 14 0 0 5 12 2 12 i} 24
oF
28 0 0 16
2| 0 0 0 20 0 0 16 42 5 10 25 234 13.5
30 0 0 1] 14 0 0 20 10 0.4 g.4 3.4 36
il 0 0 1] 1 0 0 ) 12.8 49 4 10.8 0
32 0 0 B 2 0 43 15 g 0 0 0 g
33| i} 0 i} 1] 0 28 5 4 1 1] 0 -
W« » »\Rainfall 2003-2004 / \ QI
Ready Sum=1004.4 MUM

Save this file to CSV format again and exit Excel.

3.1.2 Importing the data into AMS

Start AMS and activate the “Database-Import-From ASCII file” option.
Specify the name of the CSV file you just created.

: Import values from text file into database

EEX

File to irmpart

Backup datahase befare importing [

v Ck | x Canu:e|| ? Help |

|C:L&M51Data to imporfRainfall 2003-2004 csy

You will be presented the next screen. The top of the screen displays the
ASCII file, the bottom part will change according to the settings you make in
the middle. In this case the data lines start at line 3 and the delimiter is a
comma.
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: Step 1: Specifying the file E@@

Code, Beptember, ,  October,, MNovember, , December,, , Jaruary,, , February,, March, , April,, May,, Ju &
(l.,e,3.1.¢2.38,1,2,3,1,2,3,1,2,3,1,2,38,1,2,3,1,2,8,1,2,3,1,2,3,1,2,3,1,2,3 -
,A.2,0,2.1,0,0,0,1,4%. 4.0, 15, 0,5.5,4, 1. 5,8 2 80.8,, ,,  crrrrrrrrrrrns
AFOO7,1.0,0,0,0,0,0.4 36.2,0,4. 8,05 3,6.4,15.4 11, 3370, vrrrvrrrrrers
AFO14,0,0,0,4.2,0,0,2,75,0,0,0 50, 10,15.4, 19,390, ., rrrrrrrrrrns
,M,0,0,&.00,5,190,0,12,0,25 61, 60,584, 1328, rvrvrrrrrrrs
“

£ | X
Separator | <Commax | Datalines begin at line Wv Test qualifier | b MNurnber of lines: 105
Pizsing Yalue |-399
-1.2 a 2.1 a a a 1 49.4 a 4
AFO07 1 a a a a ] 0.4 36.2 a0
AF014 1] 1] 1] 4.2 0 0 2 75 1]

1] 1] 1] 2 0 0 5 1920 1]

0.3 1] a 1] 0 0 4.3 6.1 1]

1] a 10 3.6 ] a 1.6 59.6 a0
AFOLG 20.4 a a a a a 1 39 a0
LFOLE 1.3 a 4.6 6.6 ] ] ] 74.4 1]
AF023 1] a 1] a 0 0 5.4 17 1]
AF023 2.6 1] 1] g.6 0 0 0 87.5 1]

a0 a a a ] ] a 42 1] 3
T X

X oo

Press “Next”....

With the following screen you help AMS to find the column that uniquely
identifies the station. In this case it is columnl. This column represents the
station ID. Any new stations would be added to the “Rainfall monitoring
network”. In this case however, we have put in codes for stations already
present in AMS, therefore no new stations will added. In the stationlist
(previous chapter) we have entered station name, longitude, latitude and
altitude. Therefore we will ignore these fields here:
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[ Step 2: identifying stations Z [E|rg|

Column 1 |Colunn 2 |Colu.mn 3 |folumn 4 |folumh 5 |Colum.n g |Col1f_‘.

2 u] 2l u] 0 0
AF007 1 u] u] u] 0 0
AF014 0] u] u] 4.2 0 0
0] u] u] z 0 0
0.3 u] u] u] 0 0
o u] 1a 3.6 0 0 w
£ LS| >
List to add new stations to: Fiainfall moritoring network, :J
t« [ File contains data for more than one station
The column that uniguely identifies the station s : Column 1 j

Column 1 represents:

¢~ [ File contains data for one station only

Other parameters [optional)

Statiar Name| ﬂ
Longitude | ﬂ
Latitude | ﬂ
Aliude | =]

< Previaus | Mest 3 | x Cancel

Press Next.... AMS now checks the file line by line for valid station codes. All
stations have been found (except for the empty line, which will be ignored
later).

[ S5tep 3: Adding to stations to stationlist E]@@

dtation in file |Chec}; in Datahase |ID in database 5
‘oot Founds-

AFOO7 <Found in database> AFO07

AFO14 <Found in database> AFOLd

AFDlA <Found in databazes> AFO1G

AF0L& <Found in databaze> AFOLG Bl
30 ?
< Previous ] Mext 3= | X Cancel

Press Next.... The following screen enables you to change the station list.
This is only useful in case new stations were added. This is not the case, so
we press “No”.
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Information [z|

\:!‘) Lo wou want to manually change the stationslist?

You now get to the data definition screen in which to specify exactly what the
columns in the file represent:

¥ Step 4 : Specifying data |._||E|r5__(|
Column 1 Column 2 Column 3 Column 4 Colutnn 5 |Column 5}
[rata line 1 1.2 i} 24 0 a
Dataline 2 |AFOOT 1 i} u] u] u]
Data line 3 |AFO14 a 0 a 42 a
Diata line 4 o i o 2 o
Data line 5 03 0 0 0 0
Parameter ..
Day..
Dekad.
Manth..
Year..
‘water Balance Run
248 | 2
{ Previous | Irnpiort } | I'L LClose

First you specify type of data. Place your cursor in column 2 (the first data

column) behind the “Type of data” button. Now, Press the “Type of data”
button:

E ColumnForm |Z| |E|E|
Calurnn |D:|Iumn 2 L]
T}IDE of data D ek adal Actual Weather

[w Copy to columnz to the right

- x Cancel ‘

The type of data is “"Dekadal Actual Weather” and the following columns

contain the same type of data (therefore the “Copy to columns to the right”
checkbox is checked).

Press the “Parameter” button and specify “Rainfall”:
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i ColumnForm

Calurnin |I:-:||umn 2 L]

Parameter F airfall L]

[v Copy to columnz to the right

X cars

The data are dekadal, so we ignore the “Day” button. We press the Dekad
button. The first column represents the first dekad of September. This is
dekad number 25 in the year. Every next column represents the next dekad
in the year, so we set the options as follows:

i Please specify dekad.. Z [ﬁlle
Column  [Column 2 =
% Fised [1-36) |24
" In Coluran

[v Propagate to following columns

v Increment every column with 1

Column 2 - 13 represent data for 2003. With column 14 the year 2004
starts. Therefore we start afresh assigning 1 to the dekad of column 14, 2 to
column 15 etc...

We ignore the “Month” button.

We specify the year “2003” for column 2 to 13 and the year “2004"” for
columns 14 to 36:

= Please specify year..

Column |C0|umn 2 ﬂ

{ Fixed [e.g. 2003] |2DDS
" In Column
[v PFropagate to following columns

[ Increment every column with 1
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Press. OK. We ignore the Water Balance button. Press Next and ..... the data
are imported! In case of missing data you get the following message:

Confirm ['5_<|

AM3 has detected missing values, Do you wank bo overwrite existing values in the database with missing
\:q_) walues From the impart file?

Answer “"No” to prevent existing values from being overwritten by missing
values. Press next and the data are being imported:

| : Importing... |Z| E' rz'
Line 105
Column 36

Colurnn 28 [Dekadal Actual Weather] B ainfall
[ values added

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

Column 30 [Dekadal Actual ‘Weather) B ainfall
0 values added

Column 31 [Dekadal Actual ‘wWeather] R ainfall
0 values added

Colurnn 32 [Dekadal Actual Weather] B ainfall
[ values added

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

Column 34 [Dekadal Actual ‘Weather) B ainfall
0 values added

Column 35 [Dekadal Actual ‘weather] R ainfall
0 wvalues added

Colurnn 36 [Dekadal Actual Weather] B ainfall
[ values added

I total 376 values imported

Check whether all data are in the database by checking the “Database - Data
inventory” function.
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Inventory

—|. Rainfall monitoring network
—|.- Rainfall
[=--2003
[=]- Dekadal

=) 2004

—|- Dekadal
& 23 records

L Close ﬁ] il j

Double-click “27 records” item to see the data in an input form:

; Dekadal data

E
- — .- e -3 e
[ o] e ] = | R v B |
List: Rainfall monitoring network Year 2003
Parameter: Rainfall {RAIN; 005)
in1 mm
dull e [ous Jaugl [aug?  [Augd [Sept [Sep2 [Sepd [0t [oct2 [0ct3 [Mowl [Mov2 [Movd [Decl [Dec2 [Deca | »
b 08 00 00 00 00 00 BO 84 06 05 30 00
| 1100 2700 110 §1.0 270, 00 100 00 15
| 00 00 00 00 00 00 90 100 00
| 1.0 00 00 00 00 00 04 362 00 48 00 53
i 00 00 00 235 00 00 50 00 70 160 00 260
| 00 00 00l 00 00 00 00 00 00 890 00 00 L
| 00 00 00 00 00 00 00 185 00 30 21
| 00 00 00 00 00 00 00 170 00 30 00 40
| 00 00 00 42 00 00 20 780 00 00 00 500
| 00 00 00 40 50 00 00 &0 20
| 204 00 00 00 00 00 10 380 00 98 00 36
| 00 00 00
| 13 00 48 66 00 00 00 744 00 118 00 78
| 50 00 80, 00 00 00
B 00 00 00 50 80 00 110
B 00 00 00 110 00 00 30 40 50 00 110 46D
b
< =
‘ ‘ ‘ ‘ + ‘ - ‘ B ‘ g ‘E ‘ ’—r\ Normals
[Ip | Station Mame [dant  [Jan2  [dan3  [Feb1  [Feb2 [Feb3 [Mal  [Ma2  [Ma3  [apr1  [ap2  [ap2 [Mayl  [May2  [Mad
Ci
[ s
/ Ok | x Cancel I
Bamnyan Tokal : - IMini ;- Maxi @ -
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What on earth is a record?

Answer: a record is a single line of data in a database

3.2 Entering data directly 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. As an example we
will enter dekadal rainfall data and create monthly data from them.

3.2.1 Entering dekadal rainfall data

Start the “Database — Manage Weather Data — Dekad” function. Specify the
list for which you want to enter then data, the parameter and the year:

: Dekadal data E|E|FX|
List |Rainfa|l rmaonitaring network j
FParameter |Rainfa|l j
Vear 2004

W Ok X Cancel| ? Help |

Press “Ok”. The 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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I Dekadal data
s ]
«— - E=_
BEEEE o ] <] B |
List: Rainfall monitoring network Year 2004
Parameter: Rainfall {RAIN; 005)
in1 mm
D | Station Name [Jamt  [san2  [Jan3  [Febl [Feb2  [Feb3 [Marl [Maz  [Mad  [aprt  [2p2  [ap3  [Mapl  [Maz [Ma
»|aFo0z Bamyan 00 140 00 94
| |aFonz Asmar 00 840 250 460 7O
M AFD0E Cheghcharan 18.5 109 3.0
| |aFoa7 Darlaman 64 154 110 337 00
| |4Foos Faizabad 624 374 166
| |aFo0a Farah 00 00 00
| |aFmio Gardiz 110 30 00
| |aFmz Hirat 75 30| 115
| |aFm4 Jabulsarai 100 154 130 380 00
| |aFms Jalalabad 00 170 180
| |aFms Kabul 45 144 B85 0o 09
| |aFor7 K.andahar 00 00 28
| |aFore K.ariz Mir 93| 184 2089] 443 20/ 20
| |aF0z1 Keshem 170 4400 170 300 100, B0
| |aF0zz Laghman 26] 267 133
| |aFnzz Logar 70 283 308] 890 s&2] 07
b

S0 ) >

FEEE s

[Ip | Station Mame [Jamt  [san2  [Jan3  [Febl [Feb2  [Feb3 [Marl [Maz  [Ma2  |apr  [gp2 [apd  [Mal  [Ma2  [Mays
Ci

<|m) »

J Ok | x Cancel|
Barnyan Tokal : - Mini @ - Maxi : -

The two button-bars give full navigational functionality:

Button Meaning
Move to first line
I
< Move to previous line
. Move to next line
Move to last line
[ 3|
+ Add a record for a station
Delete a record
v Save the changes when editing a
record
Cancel the changes when editing a
= record
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3.2.2 Calculating monthly rainfall from dekadal rainfall.

Let us calculate the monthly rainfall based on the dekadal rainfall we just
added. For this purpose we will use the Database-Calculate-Aggregate
function:

[ Aggregate from daily data to dekads and dekads to months g@@
List |Rainfa|| muonitaring network j
Year 2004
Mo, of migsing daily values allowed |2
Existing values |O\fenf-.frite j

X Cancel | ? Help |

Press OK. Check whether the data have been calculated with the “Database-
Inventory” function.
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4 Displaying data in simple way.

You can display data in several ways. These display functions are added for
quick reference and easy analysis of the data.

4.1 Mapping data in AMS

First we will look at the mapping possibilities of AMS. Start the “Database-
Map"” function. As an example enter the following settings.

= Creating a map from Database data

Station list |Rainfa|l manitaring network _v_|
Type of data |Dekadal ActualWeather L]
FPararmeter |Rainfa|l j
Year 2003
Month |Nwemher j
Dekad |2 ~
Wiew results? ~

X Cancel | ? Help |

Press OK and a map will be displayed:
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i SEDI Viewer [C:\AMS\images\afghanistan.img] =3
Add Image  Add Data  Add Graph  Add Text

R K O & H $ Y B2 EH O

data map:

Display: 142, 0 Image: 168, 0 Lon/Lat: -1.00, -1.00

The toolbar provides the following functionality:

Button Meaning

A Cursor

b4 Zoom in

& Pan

X Measure distance between two points
K2 Zoom out

& Previous view

My 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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4.2 Mapping data in WinDisp

We 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:

: Creating a input file from Database D@@
Station list |Rainfa|l manitaring network j
Farameter |Rainfa|l j

Whan missing |Inaert normal value j
Selecttime step |Dekad j
Year 2003
i arth |Decemher j
Dekad 1 -

|

Missing value in output file |—999
Matme of output file |C:1.-'Jxru151ElnaItest J
Wiew results? v

% Canu:e|| ? Help |

Be sure to tick the “View results?” option. Press Ok. In this example, the
directory “c:\ams\bna” will contain two output files. The file with the
extension “bna” is the one we 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 we 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.
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% Paste the map into any Word document with CTRL-V.

Rainfall dekad 1 december 2003
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5 Interpolation

Why interpolation? Well, the answer is simple. We are not only interested in
what happens at the station level, we want an estimate of what happens in
between! We have to convert our data from the world of tables to the world
of images.

The first example is simple and sometimes leaves much to be desired. The
second example is more advanced and should produce better results.

5.1 Start simple: using the inverse distance interpolation
method

First export the data to CSV format using AMS. As an example use the
“Interpolate — Make input file — Database” function with the following
settings:

[ Creating a input file from Database ['__“E|E|
Station list |Rainfa|l manitaring network _v_|
FParametar |Rainfa|l j

Whan missing |Inaert normal value j
Selecttime step |Dekad j
Year 2003
manth |Decemher j
Dekad 1 -
Missing value in output file |—999
Marme of output file |C:L&MEIInterpu:ulatinnlinterpnlate.dat &
Wiew results? ~

X Cancel | ? Help |

The results will be shown in the AMS viewer. We close this viewer and use
the “Interpolate - Inverse distance” function to create an image. Use the
following settings as an example:

Page 27 of 27



i Create an image using simple inverse distance interpolation

Input data file !C:L&MSIInterpn:ulatin:unlinterpnlate.dat
Cutput imane file IC:L&MBIImagealinv_diSt.img
Missing Value |-0a8

Feference image iC:U%MBllmagealafghanistan.img
Distance in km between gridlines i1 ao

Maximurm interpolation radius {n km) I?IZIIZI

Minimum number of nearest stations 13

Maximum number of nearest stations !EIZI

Fower |1.2

Wiew results? i

x Cancell ? Help | ﬂ&dvancedl

The following image will be the result:

¥ SEDI Viewer [C:\AMSMmagestiny_dist.img]
Add Image  Add Data Add Graph  Add Text

x K 0 2 B ¢ 9N e bR G

output image];

I data map | parameters |

=0.0t0 0.5
=0.8t01.6
=1.6t0 2.4
=24103.2
=3.2t0 4.0
=4.0t04.9
=4891t05.7
=57t 6.5
=5.510 7.3
=F.3to 7.9
Mizsing

Display: 630, 174 EImeu;e: 75z, 207 ILon,l'Lat: 73.18, 35.01 \Walue: 2.6 (Eyte: 843
' ' - 4

We might use the copy to clipboard functionality ( = ) at this stage to

paste the map to Microsoft Word.
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Try to re-do the previous exercise with different settings. Notice the difference
in the resulting images. Exercising with the settings is the best way to
understand them.

5.2 Making an image using altitude as background image.

In general, rainfall amounts are higher with higher altitudes. We can use this
knowledge to produce better rainfall maps. For Afghanistan we have an
altitude image. The name of this image is DemGL_20.afg. The image can be
displayed in Windisp using the File — Open - Image function.

Altitude map of Afghanistan

DEMGL_20

M Below sea level
OI=1480

11460 - 2060

B 2060 - 2660

I 2560 - 3280

B 3250 - 5020
[ 5020 - 5060

In this example we use the altitude map to interpolate rainfall for a particular
dekad using the “SEDI - inverse distance” method. First we export the data
from the database to an ASCII file in exactly the same way as we did in the
previous paragraph.. The file contains rainfall for the first dekad of December
2003.

Start the “Interpolate — SEDI - Inverse distance” function. Fill the screen
according to your needs (it is probably best to accept most defaults and
refine later).
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= Use the SEDI interpolation method to create an image

Input data file 10:U%MSIIntErpn:ulatin:unlinterpnlate.dat

Background image 1C:U%MBIImageaIDEMGL_ED.AFG

Dutput image file iC:U%MBllmagealinterpnlatm.img

Missing Value |-a8g

mHumber of pixels extracted per station ]EI _v_]
Distance in km hetween gridlines |1 o

Maximum interpolation radius {in k) |1 noo

Minimum number of nearest stations jﬁ

Maximum number of nearest stations ]12

Fower 11.2
Type of relation between image and dats;Pnsitive lJ
Wiew results? v

x Cancell ? Help ‘ ﬂ&dvanced‘

Press OK. AMS now displays interpolated rainfall for the first dekad of
December 2003:

¥ SEDI Viewer [C:\AMSMmagestinterpolate1.img]
Add Image  Add Data  Add Graph  Add Text

Ix ¥ & & 8 ® DN a| (=R

| datamap | backgroundimage | parameters |

=0.0to0 3.6
=36t0 7.2

=720 108
Bl-105t014 4
1440150
Bl-1G0t0 21 6
-2 6toz52
-2t 7

25710323

l-:23t0350

Mizsing

Display: 347, 65 EImage: aan, 165 ;Lon,l'Lat: 67,88, 37.67 \Value: 4.0 (Byte: 29)
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The details of all settings will not be explained here. The created image is
compatible with Windisp. Therefore we can load it into Windisp and create a
nice input for a bulletin like the one below:

Interpolated rainfall map for Dekad 1
2003 using SEDI with altitude backgrouae

5.3 Making an interpolated image with data for a whole season.

The AMS option we used previously to make the input data file for the SEDI
image (“Interpolate — Make input file — Database”) will not provide
accumulated rainfall for a whole season. To have less work in Excel we first

aggregate the dekadal values to monthly using the AMS function “Database -
Calculate - Aggregate”.

First we do this for 2003 and then again for 2004.
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E Aggregate from daily data to dekads and dekads fo months E@@

List |Rainfa|l manitaring network j
Year 2003

Ma. of missing daily values allowed |2

Existing values |Overwrite j

W Ok X Cancel| ? Help |

To make such a SEDI input file we need Excel.

First we export the data from AMS to ASCII using the “Tools-Make input file
from database” function. This ASCII file will be imported into Excel. We will
export columns for all monthly rainfall values from September 2003 up to
January 2004. We see the following screen:

; Select columns to export to FAOMET file

[+ PET Penman-mMonteith Title: "Rainfall season 2003 - 2004
[+ Rainfall

+|- =Station Parameters= NAKE

Azmar
Baghlan
Bamyan
Bust
Cheghcharan
D alaman
Faizabad
Farah
Gardiz
Ghazi Abad
Ghazni
Hirat
Jabulzaraj
Jalalabad
K.abul
K.andahar
F.ariz Mir
K.eshem
Fhost
Kunduz
Laghman
Logar
Maimana

M azarisharif
Mogur
Murghab
Paghman
Qala-e-naw
Sarday Ghazni b

= | — [ Hide migsing walues

First we have to add the longitude and the latitude. Double click on “Station
parameters” and add longitude and latitude:

|2

H 5ave J-'L LCloze |
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‘ Select columns to export to FAOMET file

+- PET Penman-Manteith Title: "Rainfall season 2003 - 2004"
+-- Rainfall
© =Station Parameterss NAME Longitude | Latitude -
& Longitude Aibak 36.2600
=] Asmar ¥1.3300 35.1000
Baghlan E8.6400 36.0900
= Altitude Bamyan £7.8200  |34.8200
=D Bust £4.3500 | 31.5700
= Country_Code Cheghcharan E5.2500 34.5200
(= Adrnin_Level_1_Code Darulaman E9.1700 34,4500
[ Admin_Level_2_Code Faizabad FO.6200 36.8600
Farsh E2.8000 323700
Gardiz £9.2300 336200
Ghazi &bad 70.4300 34,4300
Ghazni £8.4000 335300
Hirat E7.7600 36.4500
Jabulzaraj E9.2500 35,1300
Jalalabad 704600 344100
Kabul £9.2000 34.5500
Kandahar E5.6500 31.6000
Kariz kir £9.5000 346200
Keshem F0.5000 36.6600
Khast £39.9000 333300
Kunduz E8.8500 367000
Laghman F0.2000 34.6500
Logar £9.0500 34.1000
I aimana E4.7700 35.9300
Mazarisharif E7.2000 36,7000
Mogur E8.6000 328100
turghab F0.8700 34.2400
Paghman £8.9800 34.5700
Qala-e-naw E7.9600 36.0500
Sarday Ghazni B8.5000 333100 b
ﬂj ™ Hide missing valugs gﬁi Delete Columnl E Save j-'L Cloze |

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

+/- PET Penman-mMonteith

—|-- Rtainfall
+--2002
—-- 2003
+|-- Dekadal
—|- Manthly
7231 records|
+-- 2004
+|-- Mormals
—|-- =5tation Parametars=
= Lonoitude
a2 Latitude
= Altitud e
D

= Country_Code
- Admin_Level_1_Code
@=-Admin_Level_Z_Code

Then specify which month column to add and which appropriate title to use
as a heading:
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Select column and its heading

Column to expart |ru1|:|nthQ j

Colurmn Heading |prtember

] Cancel |

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

¥ Select columns to export to FAOMET file EIE'FZ]
+- PET Penman-Manteith Title: "Rainfall season 2003 - 2004”
Rimleéuz MAME Langitude _| Latitude |Latitude  |SEPTEMBEADCT [NOVEMEBE A~
2 - Aibak BROI00. (362600 352600
Asmar 713300 351000 351000  45.0 82.0
+-- Dekadal Baghlan BB.E400 (360900  3R.0900
—|- Manthly Bamyan E7.2200 348200 348200 10 0.0 15.0
= 31 records Bust 643500 315700 315700
= 2004 Cheghcharan BEZ500 (345200 345200 00 0.0 13.0
+ - Dekadal Darlaman 691100 344500 344500 1.0 0.0 360
5. monthly Faizabad 706200  (3EGE00 (368600 00 24.0 72.0
58 racords Farah 628000 (323700 32300 00 0.0 0.0
LA—— Gardz 692300 (336200 336200 00 0.0 1E.0
; Ghazi Abad 704300 344300 | 34.4300
- =Btation Parametars» Ghazni 24000 335300 335300
& Longitude Hirat B7.7E00 364500 364500 00 0.0 170
= Latitude Jabulzaraj £9.2500 35,1300 35,1300 0o 40 770
= Altitude Jalalabad 7O4G00 (344100 | 34.4100 0.0 9.0
=D Kabul 692000 345500 345500 200 0.0 40.0
& Country_Code Kandahar BEERO0 FLG000 36000 0O
- Admin_Leval_1_Code K ariz Mir B95000 (346200 346200 RO 7.0 74.0
= i evel 2 deads Keshem 705000  (3RGGO0 (3EAEO0 0O 11.0 4.0
e Khost BIOO00 | FAI300 333300 140 0.0
Kunduz BR.E500  (3RF000 3000 00 13.0
Laghman 702000 (346500 | 34.6500 0.0 260
Logar BI.0500 (341000 341000 |00 0.0 220
Maimana B47700 (359300 | 35.9300 58.0
Mazarisharif 67.2000 367000 | 36.7000 250 0.0
Moaur BREO0D 328100 | 32.8100 0.0 0.0
Murchab 7700 (342400 | 34.2400
Paghman BE.OE00 (345700 345700 (30 5.0 820
Dalzenaw 67.9500  (3R0500 (360500 00 0.0 wo o~
i »

=| — v Hide miszing values gﬁi Delete Columnl E Save j-'L Cloze |

Press “Save” and the output file is shown in the AMS viewer:
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¥ SEDI Viewer [C:MAMS\Interpolationiseason. dat]
Add Image  Add Data  Add Graph  Add Text

E Flainfall season 2003 - 2004:

Line No NAME Lonoitude Latitude Latitude SEPTEMEER OCT HNOVEMEER |

"hibak"™ a5.0100 36. 2600 36,2600 -933 -5349 -993 =
4 "hamar' 71.3300 35.1000 35.1000 49.0 -999 5.0 2.
5 "Baghlan” 65,6400 36,0900 36.0900 -999 -999 -999 =
[ "Bauvan" 67,8200 34,8200 34,8200 1.0 0.o 15.0 3.
7 "Bust"” 6, 3500 31.5700 31.5700 -999 -999 -993 =
g "Cheghcharan” 65. 2500 34, 5200 4. 5200 0.0 a.o 19.0 =
9 "Darulaman'™ 65,1100 34,4500 54,4500 1.0 a.o 6.0 1
10 "Faizabad"™ 70.6200 36. 6600 36,6600 0.0 z4.0 72.0 5}
11 "Farah' 62,8000 32.3700 32.3700 0.0 a.o 0.0 a.
1z "Gardiz" 69,2300 33.6200 33.6200 0.0 0.o 1.0 =
13 "Ghazi Abad” 70,4300 34,4300 34,4300 -339 -9399 -393 =
14 "Ghazni" 65,4000 33.5300 33.5300 -999 -999 -993 =
13 "Hirat"” a7. 7600 36.4500 S6.4500 0.0 a.o 17.0 1
16 "Jabulsaraij’ 68,2500 35.1300 35.1300 0.0 4.0 77.0 [}
17 "Jalalahad"™ 70.4600 34.4100 34,4100 -939 a.o 2.0 1
13 "Kabul™ 69,2000 34,5500 34,5500 20.0 a.o 40.0 g.
13 "Kandahar™ 65,6800 31.6000 31.6000 0.0 -9399 -393 =
an "Kariz Mir" 69,5000 34,6200 34,6200 6.0 7.0 74.0 1
al "Keshem" 70,5000 36,6600 G6. 6600 0.0 11.0 46.0 7
22 "Ehost"” 65,9000 33,3300 33.3300 14.0 a.o -993 =
23 "Eunduz” a5. 5500 36.7000 36,7000 0.0 -5349 13.0 =
24 "Laghman" 70.2000 34,6500 34,6500 -999 a.o 26.0 1
25 "Logar"” 69,0500 34,1000 34,1000 0.0 0.o 22.0 1
26 "Maimana” 64,7700 35,9300 35,9300 -339 -9399 5g.0 5
a7 "Mazarisharif"” 67,2000 36,7000 36,7000 -999 25.0 0.0 5
o] "Macur"” a5. 6000 32,8100 S2.8100 -533 0.0 30.0
£

Exit AMS and open Excel with the file we just produced. In Excel use “File-

Open”. The following screen is presented:

Text Import Wizard - 5tep 1 of 3

The Text Wizard has determined that vour data is Delimited.

IF this is correct, choose Mext, or choose the data type that best describes wour data,
Criginal data bvpe
Choose the file bype that best describes vour data;

- Characters such as commas or kabs separate each Field,

Preview of file C:\amM3\Interpolationseason. dat,

"Bainfall season Z003 - zOO4"

"NAME" , "Longitude" , "Latitude"  "Latitude" , "SEPTEMEER", "OCT" , "HOV
"Ajbak" ,&8.0100,3&. E6O00, 36 2600,-999 -339 ,-3393 -393 _-3233 -333 -
"Aezmar",71_3300,35_1000,35_1000,42_0,-95959 853.0,2.0,155.0,-395 -
"Baghlan" ,62.6400_,36.0900,35.0900,-999 _-999 _-999 _-993 -999 _-933

2
Cancel | ] Mexk = | Einish

- |r.n |.n |r..:u |N ||—-

" Fixed width - Fields are aligned in colurmns with spaces between each field,
Skart import at row: |1 El: File arigin: 437« OEM Uniked States ﬂ

=
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Press “Next”. Specify “Comma”

Text Import Wizard - S5tep 2 of 3

This screen lets wou set the delimiters your daka contains, ‘You can see
b wour kext is affected in the preview below,

Delimiters
[v Tab [ Semicolon

| Space | Other: l_ Tewt qualifiers | T

[ Treat consecutive delimiters as one

Data preview

Fainfall season 2003 - Z004 =
FLATE Longitude [Latitude Latitudse EEPTEMEER
ibalk Ea_ 0100 [Fe_zZe00 [Re_Zs00 999
SHATr [Fl_=2300 351000 @5 1000 @90
aghlan 2. e400 [Fe. 0200 pRe. 0200 999 -

* | >
Zancel ] < Back ] Mext = | Finish |

Press “Finish”... The file is presented in Excel.

E3 Microsoft Excel - season

@ File Edit “ew Insert Format  Tools Data  Window  Help - - B8 X
DEEST Sy $8 - @ -2 @@E 2 s -0 - B I U % = S-b-A- ?
(o T ¥ 5 62 =
C3 hd # 36.26
A B c D E F G H J K L M N (8] =i
1 |Rainfall season 2003 - 2004 I
2 |NAME Longitude Latitude SEPTEMEOCT NOWEMBE DECEMBE JANUARY
ﬂAibak 65.01 36261 999 999 959 -993 999
4 |Asmar 71.33 35.1 48 999 o] 2 155
5 |Baghlan B5.64 36.09 999 999 959 993 999
6 |Barnyan B7.82 3482 1 1] 15 3 23
7 |Bust B4.35 ) - -999 -999 -999 -995 -999
8 |Cheghchat B5.25 34.52 0 a 19 -999 -999
9 |Darulaman B5.11 34.45 1 0 36 1 B0
10 |Faizabad 70.62 36.86 0 24 72 53 999
11 [Farah 62.8 32.37 0 0 1] 0 999
12 | Gardiz B5.23 33.62 1] 0 16 993 999
13 |Ghazi Aba 70.43 34.43 -999 -9599 -999 -995 -959
14 |Ghazni 6.4 3343 -999 -999 -999 -999 -999
15 |Hirat 6776 36.45 0 1] 7 12 -999
16 |Jabulsaraj B5.25 35.13 0 4 77 60 73
17 |Jalalabad 70.46 34.41 999 0 9 10 999
18 |Kabul B9.2 34.85 20 0 40 g 999
19 |Kandahar B5.68 316 1] 999 -999 -993 999
20 |Kariz Mir B35 3462 5} 7 74 17 272
21 |Keshem 705 36.66 0 11 46 74 91
22 |Khost (9.9 3333 14 1] -999 -999 -999
23 Kunduz B5.65 367 1] 999 13 -993 999
24 Laghman 702 34.65 999 0 26 13 999
25 |Logar B5.05 34.1 1] 0 22 13 45
26 |Maimana B4 77 35593 -999 -959 58 51 -959
27 |Mazarisha b7 2 367 -999 25 30 50 -959
28 | Mogur 636 328 -999 a a0 5 -999 ||
29 Murghab 70.67 34.24 -999 -999 -999 -999 -999
30 |Paghman B5.98 34.57 3 9 fois] 16 128
31 | Qala-e-nay B7.96 36.05 0 0 37 51 999
32 |Sarday Gh BE.5 33.3 1] 0 959 3 999
33 |Sari Pul B7.91 3662 0 1] 39 -995 -959 -
1 4 » niyseason <] | i
Ready MUM
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First remove all stations with missing values (we 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 [E; ] E [

1 |Rainfall season 2003 - 2004

2 |MAME Longitude Latitude |SEPTEMEOQCT

3 |Asmar 71.33 351 49 0 Ao 2
4 |Bamyan G702 3482 1 0 15 3
5 |Darulaman 311 34 .45 1 0 35 11
E |Jabulsara B9.25 3513 0 4 77 G0
7 |Kariz Mir 9.5 3462 5 7 74 17
a8 |Keshem 7045 36.6R 0 11 4k 74
9 |Logar R9.05 341 0 0 22 13
10 |Paghman G3.08 3457 3 =) aa 16
11 |Sarohi G315 3457 0 4 20 13

NOWEMBE DECEMBE JANUARY Total

165"
23[
il
73[

272[
a1
45"

128"
35"

284
42
108
214
378
222
g0
244
g0

Finally we remove some columns, because we no longer need them. Beware:

Column I contains formulas, not values. Column I would fail if we would
remove column D-G. Therefore first make values in column I. Do this by

selecting column I and press Ctrl-C. Then go to the menu-item “Edit-Paste
Special” and set the settings as follows:

Paste
T all
" Formulas

" Formats
" Comments

Oper ation
* None
 add
" Subkrack

[ skip blanks

" walidation
" Al except borders
" Colurm widths

" Formulas and number Formats
" Walues and number Farmats

" Mulkiply
" Divide

[ Transpose

o]

Cancel

Now remove the name column and the monthly data columns as well as the
title until we have the following structure:
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A
71.33
B7.B2
B9.11
B3.25
H9.5
0.5
B3.05
k3.95
B3.15

0D 3 M e LD R —

B
3581
3482
34.45
35.13
34 B2
36 BB
34.1
3457
3457

294
42
108
214
376
222
80
244
80

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:

Save in:

Tl Mebwark
Flaces

| |5 Interpalation

j @ [he » Tools *

. r seasonl,dat

File name:

34w a5 bype: |CS'-.-' {Cormma delimited) vl Cancel
File name ar Weh address (httn: i

ceasonl,dak

_ﬂ Save |

The input file for the interpolation is now ready. Please proceed in the same

way as the previous paragraph.

Due to the lack of data, estimates are not produced for a large part of the
country. The final map produced looks like this:
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Interpalated rainfall for the
period september 2003 to
january 2004 using altitude as
a background image

EREEEET]
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6 Using satellite and weather model data for
Afghansitan

6.1 Dekadal NDVI

NDVI can be obtained free of charge from the FAO website. Go to your
webbrowser and move to : ftp://aloha:apogee@ext-
ftp.fao.org/sd/artemis/afg/dv/

You see the following screen:

EEX
File Edit View Favarites Tools Help ,"

@ Back - _/: I? /.\J Search b Faolders v
Address |@ Fip:ialoha: apogee@ext-fip, Fao. orgfsdf artemisfafg/dyw) w | a0 Links *

i - — — em— — m— e

EE i e e DVO4041af.,, DWO4042af,,. DwO4043af,,. DVO40S1af,.. DWO40SZaf... Dwo4053af...

,-_% Mowe this item

) Copy this item

¥ Delete this item
DvO4061af,.. DWo4062af... Dwo4063af... DVO4071af...

Other Places

(&1 afg

(£} My Documents
|5 Shared Documents
\.'J My Metwork Places

Lser: aloha £ Internet

The naming convention of these files is simple. DV stands for NDVI. The rest
represents the year, the month and the dekad. So the zip file DV04042.afg
contains the NDVI image for the second dekad of april 2004. Click on the files
to download them to your own computer. Subsequently unzip them....

6.2 Daily rainfall estimates from USGS

In general terms one should always prefer ground measurements above
estimates derived from satellites. However, sometimes using estimates is the
only way to complete our dataset. USGS produces 6-hour estimates of
several parameters and offers them for download under this FTP address:

ftp://edcftp.cr.usgs.gov/pub/edcuser/fewsips/afghan/
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- Microsoft Internet Explorer

Flle Edit ‘iew Favorites Tools Help W
& \ . | i =
@ Back. P l? 7 Search i Folders
v| Ga Links **
... afgclimpar.0... afgclimpar.0... afgclimpar.0... afgclimpar.d... %
Folder Tasks
Iﬂ Rename this item E E g g
;;& Move this item
D b afgclirmpar.0... afgclimpar.0... afgclimpar.0... afgclimpar.0... afgelimpar.0... afgclimpar.0...
¥ Delete this item
Other Places afgelimpar. Q... afaclimpar.0.., afgclimpar.0... afgsd04070.., afgsd04070.., afgsd04070..,
[$] Fewsips
My Documents E E E E g g
o} Tt ol pais aFgsd04070,., afgsd04070,,, afgsdD4070.., afgsd04071... afgsd04071... afgsdD4O71...
\:J Iy Mebwark Places
Details
afgsd04071.,, afgsd04071,., afgsd04071... afgsd04071... afgsd04071... 3
b
User: &nomymous ' Inkternet

A special program converts the USGA rainfall estimates to Windisp images.
The program is called “USGSDailyRainfall.exe".

s Converting LUSGS daily rainfall data to images |Z E|E|

fip:fledcftp.cr.usgs.govipubfedecuserffewsipsfafghan

Step 1 Getthe daily rainfall data fram USGS website: example file : afgs040717 tar
Step 2 Unpack the data: wou will hawve four files

Step 3 Make a'Windisp/AMS image of this file

File C:hamMShData from FAD LIS SPRA&MD aily Rainfall from USGSADaily rainfallsafgedd4071 7. bil Browse

Corvert to Windizp/aks image

Made by Peter Hoefsloot, Kabul july 20, 2004 {peter.hoefsloot@wxs.nl)

The program expects a BIL file as input and creates a Windisp / AMS image.

6.3 Data from ISPRA

ISPRA provides the project with ECMWF (European Weather Forecast Model)
data. Among other parameters they provide rainfall and PET estimates.
These can easily be converted into an image following the instructions below.

The filenaming convention is as follows:
meteo_<decade>_<month>_<year>.csv
where decade = dekade of the month (1,2,3)
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Col | Parameter Description Param | Unit
F Minimum Temperature (of the 10 days period) tminl0 | °C
G Maximum Temperature (of the 10 days period) tmax10 | °C
H Cumulated mean Temperature (for the 10 days period) tsum10 | °C
I Mean Temperature (for the 10 days period) tmeanl | °C
0
J Precipitation (cumulated for the 10 days period) rainl0 | mm
K Potential Evapo-Transpiration (cumulated for the 10 petl0 mm
days period)
L Climatic water balance (cumulated for the 10 days cwb10 | mm
period)
M Global Radiation1(cumulated for the 10 days period) rgl0 Kl/m
2

The first step is to download the data from the ISPRA FTP site. In your
browser enter:

ftp://mars.jrc.it/ .

You now see:

=13
File Edit ‘iew Fawvoribes Tools  Help ':l.;"

e Back = () lj‘: /ﬁj Search || Folders v
Jtp: fimars.jrc.itf v| Go | Links ¥

0 B B Do B

Other Places

Agea Alkerra Arke Asemars ZiGMS ZGMSMeeting
@& Inkernst Explorer
[] My Documents ___J _—_j 'J 'J 'J ___J
[ Shared Documents ' ' ' ' ' .
.y My Metwork Flaces COBD FAO MARS _WHR Mowetter Mekeacon olisig
QPCCE Public SAR Vito
Lser: Anonymaus Q Intermet

Press the right mouse button and select “Login as...”: You will see:
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x]

Log On As
? To log on ko this FTP server, bvpe a user name and password,

FTP server: mars. jrc.ik

ser name; | narsguesk & |

Passwiord: | YT |

Afker you log on, vou can add this server to yvour Favorites and return to it easil,

& FTP does nok encrypt or encode passwords or data before sending them to the
server, Toprotect the security of your passwords and data, use Web Folders
(WebDal) instead.

Learn mare abouk using Web Folders,

[ |Log on anoryrmously Save password

[ Log ©n _][ Cancel

Fill this screen with the following data:
% Username : marsguest
% Password : mars4guest

(R

Now you can enter the Mcwetter directory. Go to the 10-day products and
download the file for the specific dekad you want to have.

Edit  VYiew Favorites Tools  Help -.'..r

File

@Back - @ - l? J;kj Search lL Folders v

TR

Other Places

daily Forecasts maps
(1 mars,jre.it
E} My Docurments - __JI ___J
|y Shared Docurnents ' .
"ﬂ My Metwork Places monthly ten-daily
L
User: marsgueskt ﬁ Internet

The next steps explain how to convert the downloaded CSV file to AMS /
Windisp images:

Open the downloaded file in Excel. You see:
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Ed Microsoft Excel - meteo_1_07_2004

File Edit ‘view Insert Format  Tools Data  Window  Help x
Le”am &V & % = -2 [ E 7 - - B I U % it 2
& el ER RS .
Al ~ A& 28
A B E D E 7 G H | J K L i} N o] =
1 2a1 -10 1 7 2004 136 46.2 2608 26.1 0.4 g2.7 -52.3 310613 |
2 28 -10 1 7 2004 13.4 46.5 247 2 247 1.1 BE.6 655 308951
3 30 -10 1 7 2004 201 271 2254 225 0.5 B3.7 -63.1 300801
4 Ell -10 1 7 2004 19.4 26.6 2307 231 0 797 -797 307703
5 32 -10 1 7 2004 198 238 2109 211 0 4.9 -64.9 301029
6 | 33 -10 il 7 2004 1948 232 217 22 0 649 -64.9 298065
7 34 -10 1 7 2004 186 231 209 208 0 BB.3 -66.3 304245
8 | 33 -10 1 7 2004 179 231 2040 204 0 BB.1 -66.1 306478
9 36 -10 1 7 2004 17.3 228 197.9 19.8 0.1 B2.1 62 297079
10 37 -10 1 7 2004 16.8 218 191.3 19.1 0.1 B0.7 -60.5 303534
1 35 -10 1 7 2004 18.7 21.2 167.6 16.8 0.4 57.3 -56.9 296164
12 38 -10 1 7 2004 171 208 1658.3 16.8 0.6 57.9 572 2893372
13 40 -10 1 7 2004 168.9 21.2 189 16.9 1.7 57.3 -55.6 290842
14 4 -10 1 7 2004 16.8 215 1687.3 16.7 3.4 568.3 53 286712
15 42 -10 1 7 2004 16.1 21 163.9 16.4 6.1 52.8 -8 277244
16 43 -10 1 7 2004 157 208 1819 182 158.3 46.3 -3 254510
17 44 -10 1 7 2004 157 208 180.4 18 2 429 -209 0 242304
18 45 -10 1 7 2004 14 19.8 1769 177 17.5 426 -25 241354
19 46 -10 1 7 2004 147 19.2 17148 17.1 19 429 -239 245588
20 47 -10 1 7 2004 14.8 18.1 164.3 16.4 17.5 43 -26.5 251526
21 28 9 1 7 2004 14.8 44.9 3021 302 1] 91.9 918 310985
22 28 -9 1 7 2004 18.1 43.8 3185 318 1] g1.5 -51.5 310216
23 30 -9 1 7 2004 14.5 385 2625 26.2 1] B3.6 636 308061 -
M« b w|\metea_1_07_2004 / [«] | wmilw
Ready UM

To create an image we need just three columns. The first two columns (A and
B) are always necessary. From columns C, D and E we can see that the data
are for the first dekad of july 2004. If we want to make an image of the
minimum temperature we keep column F and delete all other columns.
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Ed Microsoft Excel - mintemp E”E”gl

Fil=  Edit Wiew Insert  Format  Tools

MM

Data window  Help Sifatidl
E -2 A | R =
ey Ty ¥ o=l &
- A 28
B C Bl
1 ] 0 136 =
2 29 -10 13.4
3 30 -10 201
4 ) -10 19.4
B 32 -10 19.58
B 33 -10 19.5
7 34 -10 18.6
g 35 -10 17.9
g 36 -10 17.3
10 37 10 16.6
11 I 10 16.7
12 39 10 17.1
13 40 -10 16.9
14 41 -10 16.5
15 42 -10 16.1
16 43 -10 NS5,
17 44 -10 16.7
18 45 -10 15
19 45 -0 147
20 47 -0 148
21 25 3 14.5
= 29 3 18.1
73 30 -9 14.5 &
W \?r:intemp/ ? K |mT ai

The longitude and latitude have to be swapped to make the interpolation
work. In the end your file looks like this:
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E3 Microsoft Excel - mintemp [Z|E”g|

@ Eile  Edit Miew Insert Format  Tools
Data  Window Help SR
E P il -0 .. ®
| T ¢ B g2 &
Al hd A -10
A B C B
1] -10 28 136 =
2 -10 29 13.4
3 -10 30 201
4 -10 31 19.4
5 -10 32 19.8
5 -10 33 19.5
7 -10 34 18.6
a8 -10 35 17.9
g -10 36 17.3
10 -10 37 16.8
A -10 35 16.7
12 -10 39 171
13 -10 40 16.9
14 -10 L 16.8
14 -10 42 16.1
16 =10 43 15.7
17 -10 44 157
18 -10 45 15
19 -10 46 14.7
20 -10 47 14.8
21 -9 28 14.8
22 -9 29 18.1
23 -3 30 14.5 =
Oy imintemp /(4] gl
MUM

Save the file under another name in CSV format (do not overwrite the
original!). Now go to AMS and activate the “Interpolation - Inverse distance”
function. Fill the screen as follows:

¥ Create an image using simple inverse distance interpolation IZ”E|E|

Input data file

Output image file

Missing Walue

Reference image

Distance in km hetween gridlines
Maximurm interpolation radius {in ko
Minimum number of nearest stations
Maximum number of nearest stations

Fower

Wiewy results?

|C:L&MEIInterpnlatiDnlmintemp.cav

|C:L&MSIImageslmintemp.img
294
|C:U%MBllmagealafghaniatan.img J
100

700

E

|20

.2

[v

x Canu:e|| ? Help | ﬂ&dvanced‘
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Finally our minimum temperature map for the first dekad of July 2004 looks
like this:

% SEDI Viewer [C:\AMSVIimages\mintemp.img]

fadd Image  Add Data  Add Graph  Add Text

[ S - éx ®© @ | v 82| B B |

data map parameters |

=6110-2.6
=-26t0089

=80to 116

=116t 151
l-151t0187
Bl-157t0222
=22.2t0 258
=25 to 28.4
Miz=zing

Display: 207, 316 EIrnagE: 47, 379 Lon/Lat: 64.16, 31.94 Walue: 19.9 (Byte: 191) Helmand

You might want to load these estimates into the AMS database for all stations
of a certain list. An estimate is sometimes better than no value at all. Be sure
not to overwrite measured values! Take the following steps:

In AMS activate the “Database — Import - From Image” function. Fill the
screen as follows:
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= Import values from image into database

Image to import
List
Type of data

VWeather Parameter

Year
hanth
Dekad

Existing values

% Cancelj ? Help ]

iC:MMSIImageslmintemp.img &
]Rainfall rmonitaring network

]Dekadal ActualWeather

]Temperature rminimum

|z004
JJuIy
|1
]:

]Keep ariginal

Ll (bl flefle

L]

Press OK. The data are now imported. To check this, go to the “Database-

Inventory” function:

i Invento ry

B=1ES

Rainfall monitarin i network
[+]-- PET Penman-mMonteith
4 Rainfall
[=- Temperature minimum

= 2004
=] Dekadal

l-'L Cloze

e[ 350 reCOords

&

<]
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7 Filling data gaps

Data gaps are very common in Afghanistan. This is due to a many different
reasons and it would not occur, had the world been perfect! Fortunately there
are a number of ways to fill data gaps. In paragraph 6.3 a method is
mentioned using ECMWF data from ISPRA. The missing data are simply
replaced by the ECMWF estimates. In this chapter we look at two ways that
might produce better results.

7.1 Using inverse distance to replace missing data by estimates

Let us take an example. For the January and February 2004, our rainfall
network has many data gaps:

% Dekadal data E”EJ@

| o] -] o] | R B o]y By Y|

List: Rainfall monitoring network Year: 2004
Pararneter: Rainfall {RAIN; 005)

in 1 mm

»- 2]

| station Name [damt  [sanz  [yan3  [Fent  [Feb2  [Feb3 [Marl  [Maiz  [Ma3  [aprt  [2pz [ap3 [Mayl  [Maz [Ma
4lF002 Bamyan 14.0 0o 94
| aFooz Asmar 840 250 460 70
| |AF006 Cheghcharan 109 a0
AFDDF | Dadaman 154 110 337 00
| |4Fo0a |Faizabad 74 16
C|aFoos Faen oo 0o
C|aFot0 | Gadie 1.0, 30 00
| |aFmz Hia 60 115
| |aFo1a Jabuisarai 154 1900 380 00
| |sF015 Jslalabad 1700 180
AFOT6 Kabul 144 85 00 03
| |aF017 | Kandahar 0o 28
|aFore KaizMi 184) 2083  448]  20] 20
a0zt Keshem 4400 170 300 100 6D
| |aFozz [Laghmen 257 133
| |aFo23 Logar 102 25 36 22
b
< »
=S B8 E s
D [ Station Name [dant [Janz  [Jan3  [Febl  [Feb2 [Febd [Marl  [Ma2  [Ma3 [opr  [ap2  [ap3 [Mapl  [Mayz [Ma
M| £Fo01 Baghlan 95 105[ 11.4] 125 145 17.3] 203 223 2298 =218 134] 180] 18] 72
| |aFooz [Bamyan 45  41[ 39 37 szl 24| 17| 14 14| 15| 13] 08] 05 08
| |aFoos [Bust 73 71 e2| 53 B3 61 71| 74 B6 50 32 18 11 07
< »

o Ok | X Carcel |

Barnyan Total ; - Mimi @ - Maxi : -

We will use the function “Tools - Interpolate to replace missing data”. First
we have to export the data from the database. Later we will re-import the
data.
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T Make FAOMET input file from Database

List
Marme of output file
Title of output file

Missing Walue in output file

Wiewy results?

|Rainfa|l manitaring network

iC:L&MBIMiSSing dataimissing.dat

]Rainfalljan-feb 2004

}999
I

x Cancell ? Help ‘

We will export all 5 columns we need with the next screen:

¥ Select columns to export to FAOMET file

[+ Irrigation
[+ PET Penman-mMonteith
—-- Rainfall
[+ 2002
[+ 2003
= 2004
|=|-- Dekadal
23 reconds
[+ Manthly
[+~ Mormals

+ - Temperature maximum
Temperature minimum
[+ =5tation Parameters=

-

</

Title: "Rainfall jan - feb 2004

HAME

Asmar
Baghlan
Barmyan
Bust
Cheghcharan
D arulaman
Faizabad
Farah
Gardiz
Ghazi &bad
Ghazni
Hirat
Jabulzaraj
Jalalabad
K. abul
F.andahar
F.ariz Mir
F.eshem

K. host
F.unduz
Laghman
Logar

|2

W

[~ Hide missing values % Delete D:ulumnl H save l-'L LClose I

First add the column longitude, then latitude, then altitude.
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¥ Select columns to export to FAOMET file

+|-- Temperature maximum
Temperature minimurm
—|-- =Btation Parameters=

(= Longitude

(= Latitude

(== Altitude

=D

(= Country_Code

+

</

+- Irrigation
+|-- PET Penman-Monteith
—|-- Rainfall
+-- 2002
+- 2003
.- 2004
—|-- Dekadal
(= 23 records
+|-- Monthly
|- Mormals

= Admin_Level_1_Code
(= Admin_Lewel_2_Code

Title: "Rainfall jan - feb 2004™

NAME Longitude |l 4
Aibak, o010 il
Agmar 71.3300
Baghlan F3.6400
B armpan BY. 8200
Busgt B4.3500
Cheghcharan B5.2500
Darulaman £9.1100
Faizabad 06200
Farah G2 8000
Gardiz F9.2300
Ghazi Abad 70.4300
Ghazni B3.4000
Hirat B7.7E00
Jabulzaraj £9.2500
Jalalabad V0.4800
K.abuil F9.2000
F.andahar RR.ER00
K.ariz kir £9.5000
K.ezhem 70.5000
Khoszt 59,9000
Kunduz B3.8500 i
Laghirat 70.2000 ig
< H

[~ Hide missing values %3 Delete Column | H save l-'L Cloge ‘

Subsequently add the five data columns. Double click the “23 records” item
You get the following screen. For the first dekad of January fill the screen

accordingly:

Select column and its heading

Column to export |Dekad1

Column Heading |Jan1|

]9

Cancel |

In the end your screen should look like this:
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Select columns to export to FAOMET file

+-Imigation Title: "Rainfall jan - feb 2004"
+-- PET Penman-dMonteith
Ee NAME Longiude  |Latiude  [akiude  [Jan1 [mz Juanz |FEB1 [FEE ~
+-2002 Aibak BEOION 362600 961 439 a9 899 -339 39
Asmar 713300 351000 914 840 20 460 7.0 999
- 2003 Bahlan GA.5400  JR0900 567 233 999 999 993 -39
—- 2004 Bamyan E7.8200 348200 3575 140 il 94 -599 -939
—- Dekadal Bust 643500 316700 789 939 939 939 933 -39
(2 23 records Chechcharan BEI500 345200 2589 109 a0 939 -939 -939
& Manhly Darlaman 61100 344500 1834 154 1.0 37 0.0 -939
4 Mormals Faizzbad 706200 | 36EE00 1215 74 166 939 -939 -939
Farsh 62O000 323700 659 00 00 939 933 939

4| Termperature maxmum

5o S Gardiz £92300 336200 2350 233 1.0 70 00 933
: Ghazi Abad 704300 34430 555 233 233 333 333 233
£ 55talion Paramaters> Ghazri 24000 23S0 2187 833 833 833 333 -a33
(= Longitude Hirat G77RON 3R4500 O *®0 15 993 -393 -999
(5 Latitude Jatuisarai 92500 351300 1630 154 190 20 00 933
= Altitude Jalalabad 704600 344100 573 170 180 293 293 933
& D Kabul £22000 345500 1308 144 a5 293 00 03
&= Country_Code K.ardahar E5.6900 316000 1071 0o 28 293 293 933
5 Admin_Level_1_Cade Keariz Wit 45000 346200 1259 184 2023 143 20 20
i e 5 gt Keshem 705000 366800 O 140 170 200 100 &0
L Khost 649000 33} 1% 233 393 393 333 333
Kuncuz 620500 387000 398 233 293 293 393 933
Laghman 702000 346500 7E2 =7 123 833 333 99
<) >

<= | — [ Hide missing values SZQ Delete Co\umml E Save j'L Cloze ‘

Press the “Save” button. Probably you will get the following message:

Confirm

9 Some lines conkain just missing values, Export those lines?

Press Yes, because we want to fill all gaps. The exported file is shown in the
viewer. Notice “-999” where data gaps occur.
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¥ SEDI Viewer [C:MAMS\Missing datatmissing. dat]
Add Image  Add Data  Add Graph  Add Text

&

Line No NAME Lonoitude Latitude Altitude JAN] JANE JANS FEB1 FEEZ

"hibak"™ 65.0100 36. 2600 a5l -988 -83849 -83849 -983 -998
4 "hemar’ 71.3300 35.1000 914 54.0 25.0 46.0 7.0 -994
5 "Badhlan™ &65. 6400 36.0900 567 -9949 -9449 -844a -9494 -994
[ "Bauvan" 67.8200 34,8200 2575 14.0 0.0 9.4 -999 -999
7 "Bust” 64,3500 31.5700 789 -999 -999 -999 -999 -999
g "Cheghcharan™ 65. 2500 34,5200 2589 10.9 9.0 -999 -933 -939
3 "Darulaman™ 69,1100 34,4500 1534 15.4 11.0 3337, 0.0 -939
10 "Faizahad” 70.6200 36. 6600 1215 37.4 16.6 -8384 -983 -998
11 "Farah' G62.5000 32.3700 659 0.0 0.0 -844a -9494 -994
12 "Gardiz" 69,2300 33.6200 2350 -999 1l.0 37.0 0.0 -999
13 "Chazi Abad” 70,4300 34,4300 556 -999 -999 -999 -999 -999
14 "Ghazni" 65,4000 33,5300 2187 -999 -999 -999 -999 -999
15 "Hirat"” 67,7600 36.4500 a 36.0 11.5 -399 -933 -939
16 "Jabulsaraij’ 69, 2500 35.1300 1630 1554 18.0 38.0 0.0 -998
17 "Jalalabad™ 70.4600 34.4100 ] 17.0 15.0 -83849 -983 -998
15 "Kabul™ &69. 2000 34. 5500 1508 14.4 5.5 -844a 0.0 0.9
19 "Kandahar"™ 65,6800 31.6000 1071 0.0 2.8 -999 -999 -999
20 "Kariz Mir"™ 69,5000 34,6200 1559 15.4 208.9 44.9 2.0 2.0
21 "Keshen" 70,5000 36,6600 a 44,0 17.0 30.0 10.0 6.0
22 "Ehost" 69,5000 33.3300 1136 -938 -393 -999 -933 -939
23 "Eunduz™ 65. 5500 36.7000 398 -988 -83849 -8384 -983 -998
24 "Ladhman"™ 70.2000 34. 6500 TE2 25.7 13.3 -844a -9494 -994
25 "Logar" 69,0500 34,1000 1935 0.2 2.5 32.6 2.2 -999
26 "Maimana'” 64,7700 35,9300 15813 15.4 -999 -999 -999 -999
27 "Mazarisharif” 67,2000 36,7000 ls02 21.5 14.5 -999 -999 -999
28 "Macur"” 65. 6000 32.8100 z1s54 -999 -393 -999 -933 -939
Z9 "HMurghah™ 70.5700 3d. 2400 588 -988 -83849 -8349 -983 -998

Now activate the “Tools - Interpolate to replace missing data” function. Set

the options as follows:
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[ = Filling missing data through geografic interpolation

Mame of input file |C:L&M51Missing datalmissing.dat
Matme of output file |C:L&M51Mi55ing datatfilled.dat
Mame of output log file |C:L&M51Mi55ing datallog.dat
Empty log file? [v

Missing Value a4

Maximum number of neighbours used |1D

Minimum number of neighbours used |3

Radius of action in km) |3IZIIZI

Fower for weighting ]1.2

Format for coordinates |DD.|:||:| j
Mr. of decimals in result |2

Fero negative results? [v

Correct for elevation? v

Wiw results? rd

X Cancel‘ ? Help

Press Ok and a new window is presented. Specify the longitude, latitude and
altitude accordingly.

I select column to display E@@

Select ¥ calumn {longitude) |Lnngitude _v_|
Selecty calumn (latitude) |Latitude L]
Select altitude column lAItitude j

X Cancel| ? Help |

Select all columns (we want to interpolate for missing data in all columns):
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Select columns to process

Colurmnz in the input file Selected columns

JAM1
JAMZ
JAM3
FEE1
FEBZ

L

0k, Cancel

After pressing OK the interpolation is done and missing data are filled. We
can compare both files in Excel to see the result:

Ed Microsoft Excel

File  Edit ‘iew Insert Farmat  Tools Data  Window Help

DEES8 &B Y $8 - & =Z-5 [@E 7 -0 - B I U & o »
ta & @@ @ : 5
Al - # Estimates from 3 to 10 neighbours; Power = 1.2; Radius = 300; altitude corrected

1 Rainfall jan - feb 2004

2 MAME Longitude Latitude | Altitude 1-Jan 2-Jan 3-dan 1-Feh 2-Feb

3 | Albak B5.01 3626 951 4993 -359 -993 953 -999

4 Asrnar 71.33 35.1 914 84 25 46 7 -999

5 |Baghlan 65.64 36.09 567 993 -999 999 999 959

& |Bamyan 67.52 34.82 2575 14 0 9.4 999 959

7 |Bust 64.35 .87 789 9939 999 999 999 959

8 |Cheghchar B5.25 34.62 2589 10.9 9 999 999 959

9 Darularmarn B5.11 34.45 1834 15.4 11 337 i} -999

10 Faizabad 7062 36.86 1215 374 166 -999 -959 -999

11 Farah 62.8 32.37 659 0 0 -999 -999 -999

12 Gardiz B5.23 33.62 2350 -993 11 37 0 959

13 Ghazi Aba 7043 34.43 556 -999 999 999 999 999

mm e e ann A ey Err e

W Wi missing /T

24 filled

E F | 6

Eslimates_ torm 3 to 10 neighbours; Power = 1.2; Radius = 300, altitude corrected
2 Longitude Latitude  Altitude 1-Jan 2-Jan 3-Jan 1-Feb 2-Feb
i Albak 65.01 36.26 961 43.76 25.51 1] 0.3 1.76
Asrnar 71.33 351 914 a4 25 46 7 162
Baghlan B854 36.09 567 0 1] 0 1] 062 o
Barmyan B7.82 34.82 2575 14 1] 9.4 86 787
7 |Bust 64.35 31.57 789 9939 -993 999 999 959
i | Cheghchar B5.25 34.52 2589 10.9 9 999 999 959
8 Darulaman B5.11 34.45 1834 15.4 11 337 0 1.45
10 Faizabad 70.62 36.86 1215 374 166 104.51 1218 §.599
11 Farah B2.8 3237 659 0 1] -999 -9599 -999
12 Gardiz B9.23 3382 2350 £8.08 11 37 1] 707
13 Ghazi Aba 70.43 34.43 556 0 1] 0 1] 1} i
.I: J‘ f":wm;‘..\ﬁ“ec'/ [ ni=NF] 2202 ik L=lrs AD 4 T A b ir X-T1 £ N3 ] ‘3’31 i ] ] .] ’__.:
Ready MUM

The bottom file has many data gaps filled. Some gaps are not filled because
the settings prevent AMS from doing so. For example, by setting the action
radius higher we would fill more gaps.
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Now we are going to re-import the data again. Activate the “Database -
Import - from ASCII file” function. Specify the file you just created:

= Import values from text file into database

File to import |C:L&M51Mi55ing dataifilled.dat i

Backup database hefore importing v

¢ Ck | XCancell ? Help ‘

Press OK. Specify the following settings:

[ o Step 1: Specifying the file

"Estimates from I to 10 neighbours; Power = 1.2; Radius = 200; altitude corrected"
"M "Longitude","Latitude","Altitude", " JAN1" “JANE" "JAN3I" "FEELl","FEEBZ"

"hibak" ,68.01,36.26,961 43 75, 25.51,0,0.32,1.76
"hEsmar",71.323,35.1,914,84 25, 46,7,1.6E8

"Baghlan" ,68.64,36.09 567,0,0,0,0,0.62

"Bamwan",&7.8Z,34_ 82 ,2575,14,0,9.4,8.&6,7.87

[

£

Separator | <Commar »|  Datalines begin at line “ *|  Textqualifier |" hd Mumnber of lines: 36
Missing Walue |-939

NN co.oL 3625 98l 4376 A

Asmar 71.33 35.1 914 G4 =
Eaghlan 658.64 36.09 L&7 u}

Bawyan B67.82 34,82 2575 14

Eu=t 54,35 3l.57 7a9

Cheghcharan 65.25 34, 52 2589 10.9
Drarulaman 69.11 34, 45 15354 15.4
Faizabad 70,62 36. 86 1215 37.4
Farah 62.8 32.37 &5 u}

Gardiz 59,23 33.62 2350 53.08
Ghazi fhad 0. 43 34,43 556 n} J
%)) 3

X oo

Specify “Name"” as identifier....
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.~ Step 2: identifying stations

Column 1 Column 2 |Column 3 [Coluwn 4 [Column 5 [Column & ([
Aihak 65.01 36.Z6 951 25.51 =
bLsmar 71.33 35.1 914 g4 25 c
Baghlan 65.64 36.09 5e7 ] 0 [
Bamyan 67.82 34,82 2575 14 0 !
Bust 6d.35 31.57 789

Cheghcharan |(65.25 34. 52 25589 10.49 9 "
£/ B
List ko add rew stations ta: |Fainfall monitaring netwark: _TJ

fo File contains data for more than one station

The columi that uniquely identifies the station iz Colurnn 1 ﬂ

Column 1 represents:

= 1 File containz data for one ztation only

Other parameters [optional]

Station D | |
Longitude | j
Latitude | j
Alitude | |

< Previous | Mext 3 X Cancel |

As expected all stations are found (we exported them earlier):

Page 57 of 57



= Step 3: Adding to stations to stationlist

dtation in file Check in Database II' in datahaze 2
<Found in databasex AF004 =
Azmar <Found in database> AFOOS
Eaghlan <Found in databasze>- AFOOL
Bamyan <Found in databasze> AFODZ
Bust <Found in databasel AFOOS
Cheghcharan <Found in database> AFOO0GE
Darul aman <Found in database> AFOO7Y
Faizahad «Found in datahase> AFD0OS M
8 ) !
<« Previous | X Cancel
b
Press Next...
Information E'

\:!‘) Lo wou want to manually change the stationslist?

r Step 4 : Specifying data

Column 1 Column 2 Column 3 Column 4 Column 5 Column & |Column T
[rata line 1 |Albak 65.01 36.26 961 4376 2551 i}
[ata line 2 |Asmar 71.33 351 914 a4 25 46
Data line 2 |[Baghlan E3.64 36.09 567 [u] o o]
Dataline 4 |Bamyan B7.532 3482 2575 14 1} 9.4
Dataline 5 |Bust 5435 .57 Tas

Tuvpe of data.. =1l Dekadal Actual Weather Dekadal Aot
Parameter .. Rainfall Rainfall Rainfall
Day
Dekad. 1 2 3
HMorith..
‘ear.. 2004 2004 2004

‘Water Balance Run

J-'L LCloze

< Previous I

Press Import....
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36
9

Lire

Calurnn

Column & [Dekadal Actual *Weather] Rainfal
33 values added

Colurmn 6 [Dekadal Actual ‘Weather] Rainfall
33 values added

Colurmn 7 [Dekadal Actual \Weather] R ainfall
28 values added

Colurn 3 [Dekadal Actual ‘Weather] Rainfall
28 values added

Column 9 [Dekadal Actual *Weather] Rainfal
28 values added

Ir total 150 values imported

Check the data inventory to see the changes in the database:

Dekadal data

LEE]
I N I S R R 1 B e e o A
List: Rainfall monitoring network Year: 2004
Pararneter: Rainfall {RAIN; 005)
in 1 mm

D | station Name [damt  [sanz  [yan3  [Fent  [Feb2  [Feb3 [Marl  [Maz  [Ma3  [aprt  [2pz [ap3 [Mayl  [Maz [Ma
> Baghlan 0.0 0.0 0.0 0.6
B Bamyan 140 oo 94 T 73
| |aFo03 fsmar 840 250 480 70 1B

AF004 Aibak 438 25 00 03 18

AFO0E Cheghcharan 1049 a0
" |aFoo7 Darlaman 154/ 110 37 00 15 ]
AFO08 Faizabad 74 166 1045 122 90
| |#Foos Farsh 0o 0o

AFO10 Gardiz 581 110, F0 00 71
| [aFom Ghazni 485 754 773 53 73

AF012 Ghazi Sbad 0o, o0 00 00 00

AFO13 Hirat 301 115 00, 00 00
| |aFois Jabulsaraj 154 130 30, 00 13
| |aFms Jalalabad 1700 180 00 00 00
| |aFois Kabul 144 85 412 0o 03

AFOT7 K.andahar 0.0 28

b
<)/ 3
B E . HE Wormas

D [ Station Name [Jant  [Janz  [san3  [Febl  [Feb2 [Febd [Marl [Ma2  [Ma3  [aprl  |ap2  [ap3  [Mapl [Ma2z [MaA
p|4Fo01 Baghlan a5 106 114 125 145 173 203 223 223 218 134 160 118 72 —
" |aFo0z Bamyan 45 41 za 37 32 24 17 14 14 15 13 08 05 08
| |aFuos Bust 73 71 g2 53 53 Bl 7.1 74 86 B0 32 18 11 07 o
m) 3

o Ok | X Carcel |
Baghlan Total ; - I¥lini : - Tai @ -

Page 59 of 59



7.2 Filling gaps with ECMWF estimates and measured data

This method method has to be applied dekad by dekad. We will take rainfall
for the third dekad of January 2004 and interpolate the data with the aid of
data from ISPRA.

Paragraph 6.3 has explained how we can fill gaps with ECMWF data from
ISPRA. Now we go a bit further (and more accurate) by using both sources of
rainfall data (rainguages at neighbouring stations and ECMWF data) to
produce better estimates.

Re-do the paragraph 6.3 with rainfall for the third dekad of January 2004
(column J), but do not yet import the data into the database.

You should get the following estimated rainfall image for the third dekad of
January 2004.:

¥ SEDI Viewer [C:X\AMSXimagesirain_3_01_2004.img]

Add Image  Add Data  Add Graph  Add Text
'x % o 2|2 @8N el ala

output image]éi data map [ parameters |

=G0 17
=17 to 28
=25 t0 40
=40to 51
-5 tos2
l-c2t07s

=73 to G4
=54 1o 95
=85 to 106
=106to114
Mizsing

<

l.\'s‘ |

!Display: 672, A EImage: a0z, 76 ;Lon,l'Lat: 74.08, 37.36 E\u'alue: 11 (Byte: 12) |

Then export the measured rainfall data from the database with the
“Interpolate — Make input file — Database” function:
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[ Creating a input file from Database

Station list

Farameter
When missing

Selecttime step

fear

Marith

Dekad

Missing value in output file

Marme of output file

Wiewy results?

|Rainfa|l manitaring network

|Rainfall

|Inaert missing value

LedledLed L]

\Dekad

|znn4

|Januarg.r LJ
3 [
L

}999

|C:L&M51Mi55ing dataimissing.dat
v

% Canu:e|| ? Help |

The following file is produced:

=]

= SEDI Viewer [C:\AMS\WMissing datalmissing. dat]

Add Image Add Data  Add Graph  Add Text

datamap | | output file}

Li'ne Mo |Lon ]Lat column 3 ] b
67.82 34.82 9.4 "Bamyan' E

2 71.33 35.10 46,0 "Azmar'’

3 65,25 34.52 =984 "Cheghcharan”

4 69.11 34,45 33.7 "Darul aman'

5 T0.62 36. 586 =994 "Faizahad"”

i} 62,80 32.37 ~9849 "Farah'

7 69,23 33.62 37.0 "Gardiz"

g 67,76 36.45 =985 "Hirat'

9 69.25 35.13 39.0 "Jabulsarai”

10 70,46 34,41 =994 "Jalalabad™

11 69,20 34.55 ~984 "Eabul'"

12 65,68 3l.80 =984 "Randahar™

13 59,50 34.62 4d.9 "Kari=z Mir"

14 70.50 36.66 30.0 "Eeshen"

15 70.20 34d.65 =994 "Laghmat"™

164 69.05 34.10 32.6 "Logar"™

17 &d, 77 35.93 =984 "Maimana'™

15 67.20 36.70 =985 "Mazarisharif"

19 65.98 34.57 69.0 "Pachman

20 67.96 36.05 =994 "Qala-e-naw"

21 65,12 36.95 =985 "3heberghan™ w

[} *
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Use this image in a SEDI interpolation (“Interpolation — SEDI - Inverse
Distance”) with the measured data:

= Use the SEDI interpolation method to create an image g@@

Input data file

Background image

Dutput image file

Missing Walue

mHumber of pixels extracted per station
Distance in km hetween gridlines
Maximurm interpolation radius {in ko
Minimum number of nearest stations
Maximum number of nearest stations

Fower

Wiewy results?

Type of relation between image and dats

|C:L&M51Missing datalmissing.dat

|C:L&M51Imagealrain_3_ﬂ1_EIZIEId.img
|C:L-'%MBIImagealBEDl_rain_S_m_Eﬂﬂd.img

999

: -]
100

1000

E

12

1.2

Positive =]

v

' Ok | x Canu:e|| ? Help | ﬂ&dvanced‘

The following SEDI estimated image is produced:
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I SEDI Viewer [C:\AMS\Iimages\SEDI_rain_3_01_2004.img]

Add Image Add Data  Add Graph  Add Text

R SR - A R VS-S - R

——-' : e

- =21t039

=33t 57

Missing

Woisplay: 158, 352 Image: 188, 420 LonfLat: 63,12, 31,22 value: 25 (Byte: 32) Mimruz 4

Use this image to extract data to the database with the “Database - Import -
From Image” function:

[ = Import values from image into database

Image to import IC:LAMSllmageslaEDI_rain_S_m_2004.img 5 |

List IRainfaII maonitating network

Ledle

Type of data IDEkadaI Actual Weather

Wieather Parameter

Vater Balance Pararmeter ll’lanting Diekad j
Monitoring Run | #fahanistan wheat 2003 =]
‘ear 2004

hlonth IJanuan,r j
Dekad E -l
Day |11

Existing walues IKeep original j

o Dk I XCanceIi ? Help |

Check the data with the “Data inventory” function.
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8 The water balance

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

FAO has developed a simple method based on a water balance calculation
scheme that will help you determine whether crops have enough water to
achieve a projected 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).

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

K/

% Water excess and shortage

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 we will assume for
the following section.

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.

8.1 Data availability check

For the calculation of the water balance you need the following information:

1. Dekadal Actual Rainfall

2. Dekadal Normal Rainfall

3 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.
Dekadal normal PET.

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

6. Planting dekads. In which dekad planting occurred?

7. Cycle length of the crops grown.

8. Water Holding Capacity of the soil.

by
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9. 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 use in
Afghanistan as half of the crops are irrigated.

8.2 Preparing a water balance

After checking the availability of data for Afghanistan we can prepare a water
balance. Activate the “Water Balance - Monitoring Run — New” function. The
following window is shown:

= Define a new monitoring run [__|['E|r2|
Specify a unigue name for this run |Afganistan YWheat 2003
Select stationlist Rainfall maonitoring network -
Firstyear of season |2EIEIS

Crop and crop coefficients

v Ok X Cancel| ? Help |

We specify a new name for the run. We choose “Afghanistan Wheat 2003".
We will use the rainfall monitoring network in 2003 as a basis for the weather
data. The selected crop is wheat. This crop is cultivated in almost all districts
of Afghanistan, partly supplied with water trough irrigation. In the following
screen you can enter all the data needed for the water balance. The rainfall
and PET are entered elsewhere (see previous chapters).
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% Monitoring Run:

hort £ L# S tautt| “Herauk | “Ferauk |

B | o e e

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

>

L2}

Station Mame |Plant|ng Dekad |Cycle Lencth (dekacds) |Water Holding Capacty (mim) |Percentage Effective Rainfall (0-100) |Pre-seas) &
Aibak

|

Asmar
B Baghlan
B Bamyan
st
B Cheghcharan

Darularman

| Faizabad

" |Faran

B Gardiz

B Ghazi Shad

B Ghazni

Hirat
Jabulsaraj

| |vatalabat

Kabul

Kandahar

B Kariz hdir

" |keshem

kst

B Kuncduz
Laghman

B Logar

Maimana

Mazarisharif

. [T 4
ﬂglose | J Save (E Save and Run |

Let us set up an “over-simplified” example and assign the same values to all
stations. We will refine the water balance later. Put the cursor in the planting
dekad column and press the following button:

M

We will assign the value of 1 to the planting dekad. This means that we
assume that the wheat crop is planted in the first dekad of January for all
stations in the list.

Assign a value to all stations

Colurnn |F'LD [Planting Dek.ad) j

Walue |'|

W Ok X Cancel |

Press Ok. The planting dekad column is filled with the value 1. Do the same
for the following columns. We assign the following values to the next
columns:

% Cycle length : 15 dekads
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% Water Holding Capacity of the soil : 60 mm

% Percentage effective rainfall : 100 %

% Pre-season Kcr : 0.15

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

In the end the window is filled as follows:

% Monitoring Run:

= . > - gk‘ﬁh‘ P ST:I_:‘Q"’ [Ii:ﬁ] sgéfault sggfault sgéfault Sgéfault m{s;i‘te
header
List: Rainfall monitoring network Year 2003 Crop: Wheat (Crop coefficients : Default)
Station Name |Plant|ng Dekad |Cycle Length (dekads) |Water Holding Capacty (mm) |Percemage Effective Rainfall (0-100) [Pre-seas
| ibak 1 15 60 100 015
e 1 15 &0 100 015
e 1 15 0 100 015
" |Bamyan 1 15 &0 100 015
| Bust 1 15 B0 100 015
B Cheghcharan 1 15 B0 100 015
B Darularman 1 15 B0 100 015
B Faizabad 1 15 B0 100 015
| |Faran 1 15 &0 100 015
[ earaz 1 15 &0 100 015
" |ohazi sbad 1 15 &0 100 015
" |hazni 1 15 &0 100 015
| Hirat 1 15 B0 100 015
B Jabulsaraj 1 15 B0 100 015
| Jalalabad 1 15 B0 100 015
B Kabul 1 15 B0 100 015
B Kandahar 1 15 B0 100 015
B Kariz Mir 1 15 B0 100 015
" |Keshem 1 15 &0 100 015
" |Knost 1 15 60 100 015
| |Kunuz 1 15 &0 100 015
| Laghman 1 15 B0 100 015
" |Logar 1 15 &0 100 015
| Maimana 1 15 B0 100 015
: Mazarisharif 1 15 B0 100 01s e
£ Lt b4
le LClose | o Save | (E Save and Run

8.3 Running the Water balance

Press the “Save and Run” button. Fill the resulting screen as follows:
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T Run a monitoring water balance

Monitaring Run
Directory for output files
Time step

Stations to use

Station identifier in output

Wiewy results?

Make weather files from database?

|Afahanistan Wheat 2003

L]

|C:L&M51WaterElalance

\Dekad

Al

|Stati|:|n Mame
[v
I

LedLed L]

& Ok | x Canu:e|| ? Help

Press OK and the water balance is calculated. After some calculations we
see:

: Results of water, balance calculations

AR Zummary |Jater balance | Dangeland indexl Graph ] Index distributionl
“BaGHLAN
* BaMTAN Station mumber: 17 Crop 5

“BUST Station Name: ASMAR {Elevation: 914 m)
*CHEGHCHARAM Crop type: Wheat

DARULAMAN Cycle length: 15 dekads (C)

xFAIZABAD Total water reguirements: —-39% mm (TWER)

FARAH Normal water requirements: —-999 mm {TWENGx )
*GARDIZ 3 ;

“ GHAZMI Planting dekad: 1 (923

*HIRAT Maximuw soil water storage: &0 mm {H oxr WHC)
= JABLLSARA] Effectives/Total rain: 100 % (E or EfR%)
= JALALARAD Irrigation applied: No

*kABUL
*kANDAHAR
*KARIZ MIR
FKESHEM No rangeland index and water balance computed
“KHOST
*FUNDUZ
*LAGHMAN
*LOGAR

= MalANL

* MaZARISHARIF
*MOQUR

* PAGHMAN
GLALA-E M
SaRDAY GHAZMI
SaR! PUL
SaROBI

* SHEBERGHAMN
ZERAR

Wiew Output Files

The left side of the screen gives the name of the stations. The stations Asmar
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.

Inspect the water balance graph for Baghlan:

Page 68 of 68



I Actual Rainfall Water Satisfaction Index (at start of dekad/day)
I Water requirement Irrigation
46 |-100
447 -95
42 90
40 o
38} 80
36]
34] 75
. 32% 70
% 30 65
§_ 28 60
2 26 -55
i) 24? 50
= 22
& 20 45
g 18 -40
S 16] 2
14 30
12 25
10% 20
ZE F15
4é 10
2 -5
0 L0
T & @ T % @ 5 % o 5 & o T & @
i 3 3 3% 3 3 3 3 3 3 3 3 3 3 3
= = = 5 5 = = 5 5 = = = = = =
5 5 § 3 2 £ § & 5 5 & & §F § §

The table with the calculations is written under the “Water Balance” Tab:

DATE NOR ACT WRK IRR PET KCR WR AvVW SW S/D INDEX
Jan-dek-1 10 0 0 0 5 0.12 1 -1 0 -1 100
Jan-dek-2 10 0 0 0 4 0.46 2 -2 0 -2 99
Jan-dek-3 11 17 17 0 5 0.74 4 13 13 0 99
Feb-dek-1 12 8 8 0 6 0.87 5 3 16 0 99
Feb-dek-2 14 25 25 0 8 1.01 8 17 33 0 99
Feb-dek-3 17 47 47 0 10 1.07 11 36 60 9 99
Mar-dek-1 20 31 31 0 13 1.07 14 17 60 17 99
Mar-dek-2 22 30 30 0 16 1.07 17 13 60 13 99
Mar-dek-3 23 36 36 0 19 1.07 20 16 60 16 99
Apr-dek-1 22 11 11 0 22 1.07 24 -13 47 0 99
Apr-dek-2 19 24 24 0 26 1.07 28 -4 43 0 99
Apr-dek-3 16 11 11 0 31 0.92 29 -18 25 0 99
May-dek-1 12 12 12 0 38 0.68 26 -14 11 0 99
May-dek-2 7 6 6 0 44 0.44 19 -13 0 -2 98
May-dek-3 3 14 14 0 48 0.20 10 4 4 0 98
Phase ETAt Surplus Deficit
Initial 0 0 -3
Vegetative 17 0 0
Flowering 114 55 0
Ripening 82 0 -2
Surplus: 55mm (WEXt) Deficit: S5mm (WDEFt)

ETAt: 213mm % data avail:100% ($AVAIL)

Norm.index: 100% (INDXn)

Xopul UOIOBSIIES Jale
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8.4 Refining the water Balance

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

8.4.1 Filling Data gaps

First of all we have to try to fill gaps in the data. In the previous chapter we
have seen that we do not have enough ground data for Asmar. In the
following order we 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 rainl0 | mm
days period)

K Potential Evapo-Transpiration (cumulated for pet10 Mm
the 10 days 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 “Tools - 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.

8.4.2 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. We 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. We 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 E@@

Monitoring Run |Afghanistan Wheat 2003 j
Rainfall threshold first dekad |2III

Rainfall threshold following two dekads |III
Below specify the range (dekads) it witich to search for planting dekads.
Start manth

Start dekad

End manth

End dekad

Wiew results?

& Ok X Cancel| ? Help |

Press OK. Notice that the planting dekads van 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 |Z| |E| rz|
i > - gk‘ﬁh ! ST:I_:‘Q"’ i sﬂfauk‘ “fhtaut | “Shtaut | Fetaun m{s;i‘te
2 header m m m
List: Rainfall monitoring network Year 2003 Crop: Wheat (Crop coefficients : Default)
Station Name |Plant|ng Dekad |Cycle Length (dekads) |Water Holding Capacty (mm) |Percemage Effective Rainfall (0-100) [Pre-seas
B 2itazk 15 60 100 015
" |asmar 15 &0 100 015
" |Bagnian s 15 60 100 015
| |Bamyan 15 &0 100 015
Bust [ 15 B0 100 015
B Cheghcharan 15 B0 100 015
" |parutaman 15 &0 100 015
B Faizabad 4 15 B0 100 015
" |Faran 2 15 &0 100 015
" |oariz 5 15 60 100 015
" |ohazi Abad 15 &0 100 015 §
| ehazri s 15 &0 100 015
B Hirat 2 15 B0 100 015
B Jabulsaraj 3 15 B0 100 015
| Jalalabad 5 15 B0 100 015
B Kabul 4 15 B0 100 015
B Kandahar 5 15 B0 100 015
B Kariz Mir 4 15 B0 100 015
Keshem 15 60 100 015
kst 15 60 100 015
" |unouz s 15 &0 100 015
' |Laghman 15 &0 100 015
" |Logar 3 15 &0 100 015
| Maimana 4 15 B0 100 015
: Mazarisharif B 15 B0 100 01s e
) =i
fL LClose | J Save (E Save and Run ‘

“Save and Run” the Water balance to see the results.
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8.4.3 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. Furtermore 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 “Irrigation Application” field of the Water Balance.

% Monitoring Run: Afghanistan Wheat 2003 E”EJ@
Eher bk Sgéfault Sggfault Sgéfault
i R s @‘E ’—'\ . FEEE |
List: Rainfall monitoring network Year: 2003 Crop: Wheat {Crop coefficients : Default)
WWater Holding Capacity (mm]) |Percentage Effective Rainfall (0-100) |Pre-season KCE |Irrigation Application (0=Mo, 1=From database, 2=Automatic:)|lrrigation Bund Height (mm)| i
60 100 045 2 100
BE: 100 045 2 100
CE 100 015 q 100
BE: 100 045 2 100
BE: 100 015 z 100
BE: 100 015 2 100
BE: 100 045 2 100
BE: 100 045 2 100
BE: 100 045 2 100
BE: 100 045 2 100
BE: 100 045 2 100
BE: 100 045 2 100
BE: 100 045 2 100
BE: 100 015 2 100
BE: 100 015 2 100
BE: 100 015 2 100
BE: 100 015 2 100
BE 100 045 2 100
BE: 100 045 2 100
BE 100 045 2 100
BE: 100 045 2 100
BE: 100 045 2 100
BE: 100 045 2 100
BE: 100 015 2 100
HE 100 015 2 100 "
< »
i'L Llose | o Save | (¥ Save and Fun

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

Page 72 of 72



¥ Results of water balance calculations
ASMAR Summary} Water balance | Bangeland index Graph Index distribution
Bakdrask
CHEGHCHARAM I octusl Rainfal —VWyater Satizfaction Index (at start of dekadiday)
DARLILAMAN I ister reguirement Irriggation
*FalZABAD
*FARAH
*GARDIZ 50 el
*GHAZMI 45 f o5
*HIRAT a5 ]
*JABULSARA) =
* JALALABAD i -
*kABUL 42
KANDAHAR 40 1 |20
*RARIZ MIR
KESHEM = 7S
KHOST a4 70
*RUNDUZ j=RciE
LAGHMAN g (55 =
*LOGAR Ea ben &
* MAlMANA z o
* MAZARISHARIF 2284 fss &
MOQUR T o5 [ B
PAGHMAN 2o o g
QALAE N = bas ©
SARDAY GHAZMI o 5
SARIPUL E 20 0§
SARDBI £ 18 £5
* SHEBERGHAN =P
ZBRAN.) -0
14
12 &=
10 |-20
8 |15
q 10
2 |5
1] -0
- o m = N om - ot oM = o om o= oo om w0 -
= o= = o= = o o= o= ow o= o = o= = o= = o= = o=
O
C =4 { = e ) ) = e L. o s, s, = = = ; o [=4 cC T
Bz 5 f FEF 22 Z R R R ZZEE S SZ
Wiew Output Files

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:

: Dekadal data E| E| f@

List |Rainfa|l manitaring network _v_|
Fararmeter |Irrigati|:|n L]
Year 12003

X Canl::el| ? Help |

Press Ok. Enter the irrigation amounts in the same way as you would enter
rainfall.
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% Dekadal data
FEE)
] o =[] | R v S Y|
List: Rainfall monitoring network Year 2003
Parameter: Irrigation (IRRIG; 900)
in 1 mm
[ID | Station Name [dant  [Janz  [dan3  [Fett  [Feb2  [Feb3d  [Marl  [Ma2  [Ma3 [aprt [sp2  [ap3 [Mapl  [Mayz  [Mays
b aFo01 Baghlan 100 1000 100 100 100/100
<
el ] || < | E —
[ID | Station Name [dant  [Jan2  [dan3  [Febl  [Feb2 [Feb3d  [Marl  [Mai2  [Ma3  [aprt  [sp2  [ap3 [Mapl  [May2  [Mays
Ci
annceI|
Baghlan Total ; - I¥lini + - Taxi @ -

Press OK, Activate the “Water Balance - Monitoring Run - Edit” option and

change the “Irrigation Application” field of the Water Balance sheet to 1. By

pressing “Save and Run” we calculate the water balance with these amounts
of irrigation. The viewer will show the following results:

I Actual Rainfall Water Satisfaction Index (at start of dekad/day)
I Water requirement Irrigation
48 -95
46 90
44§ g5
42
4072 -80
384 -75
36 70
£ 34]
[0} E |
£ 32 65
S 30 -60
o 28§ 55
2 26
< ] -50
= 24
2 22 45
B 20 40
5 18 35
= 161
] 30
141
12§ 25
10 20
8 -15
6;
] 10
4
2] 5
0- -0
— [aV} [e2] ~— N [e2] — [aV} [s2] — [aV} [e2] — N [e2] — N [s2] —
x  x x  x x  x x  x x x x x  x x  x x  x x  x
[} [} [0} [0} [0} [0} [} [} [} [0} [0} [0} [} [0} [0} [} [0} [} [}
R ¥ P ¥ ¥ R R v ¥ T ¥ ¥ ¥ R
c c C o o) Qo ‘«-, ‘«-, ‘«-, = = = > > > c e c =
§ 8 8 p 9P ¢ 2 2 2 & & 2 £ £ &§ 3 3 3 S

XOpul UONOB|SIeS Jale
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Notice the yellow bars on the left side of the screen.

8.5 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 we calculate the water balances for every
year in history for which we 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 we 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.

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

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

Throughout the season re-calculate the water balance whenever
new data are received. The water balance always calculates the
predicted final index.

Report on crop monitoring in the dekadal bulletin in a non-technical
way.
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9 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:
we have images for NDVI, we have an altitude image, we 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.

9.1 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 “Tools — 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 “Tools — Make input file from database” or the
“Database - Report” function.

If you have data by image you essentially do the same:
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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 “Tools — Make input file from database” or the
“Database - Report” function.

9.2 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 “Interpolate” menu. You might want to use “Interpolate -
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.

9.3 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 “Interpolate” menu. You might want to use “Interpolate -
Inverse distance” or (if you have a background field related to the
parameter) you can use the SEDI functions.
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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 “Tools — Assign Image
Values Within Boundaries”

Working with images is not restricted to display only. Images can be

subjected to adding, substracting and every possible other mathematical
operation using the “Tools — Image calculations with formula” function:

=10l x|

Irs

;Ealculate an image based on a formula

A CAdhSUmanesiiny_distimg Add

Select input files
B | CAAMSUmagesitny.img

Femuove

-

Formula {using A, B etc._ ) I(A*EEI}-EI
dutput image |C:mmsumagesxca|c_img
Wiew images v

X Cancell ? Help | ﬂ&dvancedl
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10 Using Access with the AMS database

AMS stores all its data in the Access database that is underlying the program.
AMS will enter and retrieve the data to this database for its own use. As a
normal AMS user you do not need any knowledge about Access. But if you
have some knowledge new ways of using the information

Simply double-click database file in the database directory to see the
database in Access.. You will see the following:

Microsoft Access - [afghanistan : Database (Access 2000 file format)]

File Edit Yiew Insert  Tools  Window Help o S A
Dy &RV & W ga- B oS- 3.
L open [Bf Desion guew X 2p - |E

Cbjects Create bable in Design view thiReport thivweatherDektctual
Tahles Create table by using wizard thiRiskDiata thlweatherDekMaormal
F Oueries !,?,_l Create kable by entering data tbiIRiskrame thlvweatherMonactual

thblADM1 tbIRunColumns thlweatherMontormal
= F
B Foms thiaDMz thIRunDaka
B reports thlagroactusl thIRuRDefault
%) Pages thlagroDefaults thIRuRMame
2 Macros tblagrometpar tblStations
tblagratormal tbITempégro
2 Modules
tbiCountry tbITempAgroMormal
Groups thiCrop tbiTempAgroRun
(3] Favorites thlFormula tbiTermplaily
thilnis thiTempDekadal
thilnventory thITempDekMormal
thiTempMontarmal
thlListname tbITempMonth
thiliskstat thiTempstations
tblParameters tbiweatherDavictual
Ready B

This manual will not explain the use of Microsoft Access to you, but a few
examples will be given.

10.1 The datamodel

First of all you need to understand the AMS datamodel. It is printed on the
next page.
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The full functionality of Microsoft Access (including reports and queries) is
now under you fingertips.

10.2 Queries and reports

You can make queries easily in the following way:

Press Queries. We will make a query that will show us all stations of the
Rainfall monitoring network that have rainfall exceeding 20 millimeters every
dekad in the month of January 2004.

Microsoft Access - [Querny4 : Select Query]

File Edit Miew Insert GQuery Tools ‘Window Help

B-EHQ - FE- B N EA-|E).
-~
MAME
CLICOMCODE
DIGITS
»
< 2
Field: |ListMame MAME YEAR MAME 01 Dz D3
Table: [thlListname thiStations tbiweatherDekacty | thlParameters thlweatherDekacty  |thhweatherDekactu | thlweatherDekactu
Sork: Ascending
Shows: [
Criteria; | "Rainfall monitoring network 2004 "Rainfall" =20 =20 =20
ar:
£/ L) >
Ready UM
The result is :
thiStations MAME | YEAR | thIFarameters. NAME | D1 | 02 | 03
2004 Rainfall g4 25 46
2004 Rainfall 283 30.8 59

From this result we can make a report. First save the (Query4). Then we activate
the report wizard and specify all columns:
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Report Wizard

Which Fields do wou want on wour repork?

% o || ¥ou can choose from more than one table or query.

TablesQueries

|Query: Cueryd |

Available Fields: Selected Fields:

tblStations, MAME
YEOR
tblParameters, MAME
D1

Dz

=

3 G £

Zancel | Mext = Finish

Press “Finish” and the results are shown:

Station of rainfall monitoring network that have
rainfall exceeding 20 millimeters every dekad in the
month of January 2004.

thiStations. NAME YEAR thiParceneters NAM D1 2 D3
Asmar

2004 Ranfal a4 25 46
Paghman

2004 Ranfal 83 305 69
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