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

Making an image using altitude as background image

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

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

Altitude mag of Alghan sten

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

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

— Inverse distance’
function.
later).

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

I Use the SEDI interpolation methed 1o create an image

ilgle=laueli=1d-8 Tools [y

Make input file o

Inverse distance
SEDI F

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

inpul data file

Backpround irnage

Cutpul Image file

Wissing Value

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

Poreeer

Wi resultsT

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

[craMEumage IDEMBL_20.4F G

[c:1aMEUmage sintarpalate img

[595

[0

[+pan

[

[12

Typa af relalion babwaen irmege and HNAI Posidne

=]

X Cancel| 2 Help | 8 adrances |

=




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

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

iiia 38
ST R
| . BEITTRLE]
Bl naaa

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

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

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

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

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

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

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

% conc] 2 i |

To make such a SEDI input file you need Excel.

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

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

following screen: B i  —

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

[
[
Flimana
[T
L= T

b el

| Paghrvan

Dada-a-rasa

| Sty G has

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

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

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

AR

@

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

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

il

Wil “Froisfall sebdsom P00 - PO~

e —

Ghasl Al L4300 . 4=m

Beghben

H asvvan

Creghotwssn =~ |

\Dandaren F11100  MANEM
opehed

Fash

[

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

1 E £ ]
B2 BN xram
i) N I

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

-

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

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

as a heading:

Select column and its heading E|

Column to export ]Mnnthg

2

Caolurnn Heading 1S|Eptemher

o]

Cancel ‘

|+

& 2004
[+ Mormals
=5tation Parameters=

|+

FET Fenman-Maonteith
Rainfall

& 2002

= 2003

[+ Dekadal
= Manthly

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

cepaeAdmin_Level _1_Code
L Admin_Level_2_Code

ﬁm

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

In the same way you add all 5 monthly columns for 2003 and 2004 until you have the following screen:
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: e—_','m? Longhole [lsthele Latncs ISEFTEMRERDCT  IWOVEMEES
ot T L ]
LN F0 R0 &0 1)
- Dekagal |GRcans  Ec00. 30m0
= Honily [ETEN0 SN0 g0 10 [ili} L11]
[ 31 records B4 =500 31 5700 1 5M00
—  TDM | EE 2500 =300 e e ] [111] oo 120
¢ Dekadal |F3E 100 A5 A5 1.0 i D
L Mo MENN RN WEN 00 M0 ErL)
8 ruccrds RN 1AM ;I 00 o an
b e A JIEN0. MEND 00 i 160
{= Lonpiude ET7EN0 34N ¥ 4500 00 on 174
E,"'La'llurln | B3 2500 30300 51300 an 41 E]
At [TARID  MAI0 M0 i a0
@ I MSE0 MSEM M0 g 10

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

b."' Country_Code
@ dmin_Leva!_1_Code
e Admin_Leved_2_Coge

E3.5000 333300 333300 140 oo

| F5 500 BT 3E TN an 130

[POZ000  MESN)  CMESH an 260

GRG0 MDD WA a0 nn 22

|G47700 X500 0 520

| { i) ERLLI] X oo 250 20

B EO00 13EN00 300 on el

| FOUETO0 34 2400 el B ]

| F5 800 3 500 LR ] an an =]

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

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

¥ SEDI Viewer [C:\AMSAInterpolaticniscason, dat]

fdd Omage Add Diats  Add Graph add Test

ko e =t L - |

A T-1m Ak - ke Lk L

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

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

Press “Finisf’...

Text Import Wizard - Step 1 of 3 F?IWI

The Text Wizard has determined that vour data is Delimited.

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

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

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

Pravisw of File CAMS) Interpolation) season . dat.

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

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

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

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

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

A

Text Import Wizard - Step 2 of 3

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

Dedrniters
¥ Tab I Semicolon

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

[ Treat consecutive delimibers as one

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

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

E? Micresoft Ercel - season

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

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

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

A B .33 3.1 A5 - Ba 2 155

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

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

T |Bust B4, 35 ¥ & 805 -399 099 ] 999

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

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

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

11 Farah EiE F.0 o o a a ]

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

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

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

15 [Hirsl E77E 36.45 o ] I7 12 ]

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

IT Llatalabad FILAE .41 -559 0 3 12 233

18 Iabul B2 3485 -1 ) 4 ] 4ag

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

Al KaR7 Wb B85 34 B3 B A "7 ard

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

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

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

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

25 Logar ES 05 1 o ] 1 13 45

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

2 IMazansha B2 w7y Ll a0 30 =) 2]

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

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

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

33 | Zarday Gh BRE 3.5 o o oog | ]

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

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

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

-
W O = e OO O

F

6 |

H

MNOWVEMBE DECEMBEJANLARY Total

g3
15
I
7
74
46
Xl
a3
28

2

3
11
= 1)
17
74
13
15
13

155"
237
=i
7ar

272
ai "
45"

1287
"

234
42
108
214
376
222
ad
244
ad

Therefore, first

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

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

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

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

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

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

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

Then for the running season you do the following:

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

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

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

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

water balance always calculates the predicted final index.

How to analyze data that have a different geographical format

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

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

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

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

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

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

Analyzing information on station level

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

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

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

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

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

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

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

Analyzing information on province/district level (area averaging)

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

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

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

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

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

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

Analyzing information on image level

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

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

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

Working with images is not restricted to display only. Images can be subjected to adding, subtracting and
every possible other mathematical operation using the “7ools — Image calculations with formula’
function:
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-'_".'I'alrulal'p an image based on a formula

(4] CAMSUragesiiny_distimg

Select input files

B | CAAMSUmane sty imig
Formula (using A, B ete_ ) Irﬁ'z 0)-8
Outputimage |C:1.AHI S\magesicale img
View images ira

~loix|

Remove

-

X Cancel | ? Help | N Advanced I
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