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Post-processing of products with GIS

= GISisdesigned to support spatial decision-making, which is also very
important for issuing flash flood warnings.

= The CARFFGS Product console displays products for each sub-basin but
does not provide any geographical information (e.g. topography, cities,
rivers, roads, administrative boundaries, etc.)

= Using GIS software and CARFFGS products, forecaster can determine the
precise flash flood location, produce maps for flash flood bulletins,
studies, etc.

= Based on experience, the in-country forecaster
can also use GIS to make adjustments to FFGS
products for various subbasins and time durations.

e
{i" ? WMO OMM CARFFG System Follow-up Operational Workshop, Astana, Kazakhstan, 30 October-1 November 2017
-



Introduction

= This presentation will guide you, step-by-step, how to join CARFFGS data
to a sub-basin shapefile so that you can quickly start making basic maps
for flash flood bulletins, using free, open-source QGIS software.
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Downloading and Installing QGIS
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CARFFG System Forecaster Console
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CARFFG System Static Resources

CARFFG - Central Asia Regional Flash Flood Guidance System

The CARFFG System (¢ presently being prepared for on-site deployment, During this preparation, the interface and displayed data contents avablability may be occasionally interrupted.

WMO OMM

Return to Main
Static Resources and Reference Materials
Category Item Resource Link Description
CAREEG A zipped archive (*.z1p) of the component files for
Sub-Basin Shapefiles all shapefile layers from boundaries for all CARFFG
GIS Data Layers > Alll;.l.a. .: e CARFFG All Shapefiles export regions. This is a single download file that
v includes *all* of the Individual archives offered
(38M)
below.
REGIONAL A zipped archive (*.zip) of the shapefile component
GIS Data Layers Sub-Basin Shapefiles G REGIONAL Shapefil files that provide basins boundaries for the
(30M) REGIONAL export region.
A fres. GUI-basad GIS sofiware packzes avalable
for Windows (available for Lmux platforms too).
This GIS package mav be used to visnalize FFGS
reference shapefiles and to merge FFGS CSV
Q Gis composite product files to those shapefiles for
Softwars Download —— OGISv1862 interactive forecaster review and modification.
o QGIS may also be used for visual overlay of
additional GIS resourvces, if available. such as
boundaries, efc. For mors miormahion about this
soffwars vt the QGIS b s
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Free Geospatial Data
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Free Geospatial Data

NATURAL EARTH
DATA

http://www.naturalearth
\ data.com/downloads/

e — Countries

Natural Earth 15 2 public domain map dataset available at 1:10m, 1:50m, and 1:110 million scales. Featuring tightly mtegrated vector and
raster data, with Natural Earth you can make a variety of visually pheasing, well-crafted maps with cartography or GIS software

Natural Earth was bult throngh 2 collaboration of many soluntesrs and i= supported by NACIS
(Nocth Amencan Cartographic Information Society), and is free lor use i any type of project
(see our Tarms of Use page for more information)
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Free Geospatial Data

USGS Home

Conlact USGS
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| |
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|
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USGS Earth Explorer

https://earthexplorer.usgs.gov/
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Free Geospatial Data
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Free Geospatial Data

Global Administrative Areas
Boundaries without limits

Global Administrative Areas
Boundaries without limits

Download | Known problems

Download § Known problems Contact

Home Home

Download Download

Country

|Kazakhstan v Country: Kyrgyzstan
Format: shapefile

File format

ESRI file geodatabase v

ESRI file geodatabase
Geopackage (Spatialite)

R (SpatialPolygonsDataFrame)
Google Earth .kmz

: : : T
ESRI personal geodatabase is longitude/latitude and the WGS84 datum.

Global Administrative
Areas
http://www.gadm.org/
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ADDING SUB-BASIN SHAPEFILE

/ QGIs2.187
Project Uredi Prikaz Sloj Postavke Dodaci Vektor Raster Baza podataka Web Processing Pomoc
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WMO Hydrolog * [ Ny

7 Dodaj vektorski sloj ? X
L d o ) : ® Ovaj PC ol basing 00_regioral_ operational Jsec 20140304 shx
Tlpl 3 Dokisnansl canfig_basins 01 kazakdhetan operabonal_3sec 20140304 dbé
: PG carfl_basins 0 _kazakhistion_operstionsl_3se 20140304 gnj
® Datoteka Mapa Baza podataka Protokol 9 Glabe carfig basing 01 kazakhstan_operstional_3sec_ 20140304 shp
EW‘O System 3 % Préuzimanjs carllg basins 01 kazakPoton_opetational_Ssee 20180304 s
o = Radna povrting cofig_basing 02_kyrgyzstan_cperationa_ 35&_20169)04 dbd
Lrvor « Slke . :
B Videotapis 1 corfig_basing_02_kyrgyzstan_cperationsl_3zoc 20140304
Dataset Tradi o 8
L. Windows 10
LENGVD 1 arfig t\wm 03 lnllcmm _operational l,e( 2( 140304 dinf
Open Cancel Hw 5t N <nfig_basing 03 _tagksstan opedational_jsec 20140304 pe)
~- TOSHIBA EXT {E carfig_basins 13 _tapkstan_operational_lsec 20140104 shp

TOEUIB A CVTY T4 v € >

Nanw datotoke: ‘(.44||q_bg;n,_l:\?_kqu‘fbim_gp¢l v

1. Oncein QGIS, first load the shapefile by clicking the Add Vector Layer button
2. Click Browse and then find your shapefile (sub-basins) and Open it (3 & 4).
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Guidance for Preparation of Flash Flood
Warnings

/ QGIs 2187
Pojet Ived P o Postwke Dodad \ektor Raster Bazapodiakz Web Processing Pomol
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/B - B “eHAsxsv @ e A
\r Layers Paned 3ix
W v AT LY
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.-
LA
i g
%
1‘.""

You should now see the geometry of the sub-basins displayed in the
map window and the filename in the Layers panel.
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FFGS Products

Product Ol hr 03hr 06hr 24 hr 4day Numerical
Data

MWGHE Precipitation + + + + +
GHE Precipitation + + + + +
Gauge MAP + g +
Merged MAP + + + + +
ASM + +
FFG + + + +
IFFT + + + +
PFFT i+ + i +
ALADIN Forecast + + + +

FMAP + + + + +
FFFT + + + +
Gauge MAT + +
Latest IMS SCA + +
SWE + +
Melt + + +

A
!

)‘ »

:
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CARFFGS Data Transfer

Composite Product test. CS\, CSYT

KYRGYZSTAN

—
This tmage has been scaled 1o & maximum aspect of 640x180 to better fit your wmndow.
Click an option below to view the full-size image.

View Full-Sized Imags: With Navigation | [mage Only (in new window)
e il

1. Click on the Single product text
2. On the following page, copy data by pressing Ctrl + A (Select all data) and Ctrl + C (Copy)
3. In Excel sheet —right click and paste the values (or hold Ctrl + V to paste the values)

WMO OMM

e.
e.
e.
e.
2.
e.
e.
e.
e.
e.
e.
il
e.
e.
e.
e.
e.
e.
4.
29.
e.
e.
e.
il
e.
e.
e.
e.

2

Ctrl+ A
Ctrl+ C

Page Layout Fo

HI core et
R G &

From From From From Other Existing R

Access  Web Text  Sources+  Connections
Get External Data

£ | BASIN
B | ¢ |
BASIN 06FMAP12(JI7060412
1000608062  0.06
1000608062  0.00
1000608064  0.00
1000608065  0.00
1000608066  2.61
1000609637  0.04
1000609638 0.00
1000600639 0.00
1000609657  0.00
11 1000600658 0.00
12 |1000600650  0.00 3
1000609660 1.60
1000609661  0.78
1000609662  0.37
16 [1000600662  0.34
17 [1000609664  0.03
13 1000600665  0.08
19 1000609731  0.00
20 [1000600734 454

Al L =

Ctrl+ V
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CARFFGS Data Transfer

= = &

Data Consolidate What-Ii

Columns O iplicates Validation ~ Analysis
Data Tools
Text to Columns
H Separate the contents of one Excel M

cell into separate columns,

For example, you can separate a
column of full names into separate
first and last name columns,

In Word, use this feature to
convert the selected text into a
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. . | - ' e General -
oelimited = pace =

RASIN  OSMARLI0LITORINL . fou s Padahbiiniiceonts AN T0ReL
o 0.08 MeTece o .04

ROSIEA8CeR 0.0 Bokieiacss p.o »
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pooIeIeces LN - | PG b -

"

[ omed | T ) | [Lcwest | [ com | [Cmo] | oen | gt ) |uutietyy|

4. Convert text to columns (3 steps)
5. At the end, we will have 2 columns: Sub-basin’s ID and CARFFG product s values

WMO OMM
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CARFFGS Data Transfer

b4
Project Urodl Pricaz Sloj Postvke Dodao Vekior Raster S podatala Web Processing Pomod
BR2E Q0@ o PRl qu.‘i{,'bvﬁ"."}:gv:, T~ W
/7B - ol “PREwesswr B - As
AP Layers Pyred ax
YyEeTY LY »

4

S ABBAMNANS
<

R |
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' - v  CARFFGS_PRODUCTS 0 X

m Polano  Zedadko koritefe  Prikas [2]
S QGIS > CARFFGS PRODUCTS 6 v O  Moa ARFFGS TROOUICT N-]
- L MNorw Taturmn Zmjene Wisla

7 Traka za bezi pristu

~lar 8102017, 1122 Haidmi list
i Radia e _—Jﬂ FFFT 1002017, 11 adm li
REDD ~laT maap ME10.2017, 1114 Rachni list
& Preurimarge  # "
:7]0 FMAP 24-hr 10102012, 1237 Radni list
Dokumenti  #
- Shke ’
Images
U v < >
Beoj stavki: 1 Broj adabranih stavia: 3:97,1 KB -
Coordwats 74.344,41.405 B Mjerto 1:2852638 - g Magniller 100% = Rofadja 0,0

6. Drag and drop excel files into the QGIS Interface

CARFFG System Follow-up Operational Workshop, Astana, Kazakhstan, 30 October-1 November 2017
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Joining data to shapefiles

Joining works by adding fields from data table to the shapefile’s attribute
table based on matchingvalues found in the key columns (Sub-basin’s D).

/

Project Ured Prikar Soj Postavke Dodac Vektor Raster Baza podatska Web Processing Pomod
R d WO E2PpsaNPDRDAERBRNS @ v Blv&vi, HE Isve 'y H
. " m - & = 2 a
e Layers Panes - x
3 AN Y Sv@3 20
' _ fmap24 Sheetl None
/' - FMAP Sheell None
. __ FFFT Sheetl None
» X W cauffa basins 02 kviavzstan operational 3sec..,
[ R
@ 7 carffg basins_02_kyragyzstan_operational_3sec_20140304 - Features totat 1671, filterad: 1671, selec " O
"l c Y X &L
9 | cat value fabed
.‘: 1 2027 100080/932
v
[ 2 207 1000807427 . )
- L
> Look at the shapefile’s
4 204 1000807433

o S attributetable by right

- > ﬁ“‘ clicking on the layer name
T — T (Sub-basins) and selecting

14 197 1000807426
15 887 1000800378
A6 8A2 IN0OANANTT
T Prikadl sve elemente,

9. Here you can view your shapefile’s data table and determine which field

should be used for the join. The field is what we want in this example.

10. Close the attributetable.

WMO OMM CARFFG System Follow-up Operational Workshop, Astana, Kazakhstan, 30 October-1 November 2017
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Joining data to shapefiles

11. Open the shapefile’s Properties by double-clicking on the layer name.
12. Goto the Joins tab.

/
Project Ured Priker Slo) Postvke Dodoo Vektor Raster  Dszo podefoks Web  Proossing Pomod
BFROR 400 As B Pt Be-BravimEs =LY B
£ 7| TR B “0HENuesey B = 4>
e Layers Faned LA
o vASYRvE 2O
L  tesap24 Sheat ] Nooe
~ _ FMAP Sheot 1 Noos
.- g.‘mmnm
Q £ Osobine slop - carffg basing (2 kyrgyzstan oporationaf 3sec 20140304 | Sl ?
vio I » seor oo
% | & s o Fn
l@ B Single nll
Ve
”f A
Jedinica Miimetar
.
Joins st
Boja

* Laywr rondering

Layer trensparency > 0
Laver Blending mod Normaino

Feature blendng mode Normaino

Oraw offects

Controd feature renchning ordh

-

St ¥ oK Cancel Arply Help
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Project Ured FPriar Sloj Postavke Dodsd Velfor Raster De2apodalska Wb Processihg Pomol

g F'd b a o N o:. & &M

’. vAx B
o Latpers Pand
‘o vyERYReB 20

| fmap24 Sheet1 None
A | FMAP Shaet] Noae
| FFFT Sheet1 None

LEY
VAR i ol B

iz i ‘("'f- s B

Joining data to shapefiles

-

13. Click the + buttonto add a join.
You will be prompted with the Add
vector join tool.

VR IR R R

Tl

153

]

il
‘

o=
s

%7 X qartin bosins 02 konausstan coerational e,

g' , Fr——rr————rem _~ 14. Join layerwill be your data table
o V|7n - 4 & Dods vektorsd spo) 7 X B . _

s li™ e / (In this case 24-hr FMAP table)

7 Polje spoja 123BASIN >

Vi e polie v &N

H Uy iskd] (redivard tranutainog soja

@f) WMO OMM

15, Join field is the key field to be
joined on in your Excel table (In this
case BASIN)

X Cache join layer i virtus! memory

v X Choose which fields are joined

BASIN
| X 24FMAP12017060412

N\ 16. Targetfieldis the key field to be
joined on in shapefile (In this case

¥ Custom fieid name prafix

oK Canodd
(43 Canced Acply
Cocrdingte #2410 R Mjerlo 1:0.660.105 + g Mognifier 100% 5 Rotagja 0,0
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Joining data to shapefiles

y
Projet Ured Prikar So| Postavke Dodac Vektor Raster Baga podatska Web Processing Pomoed
BELE 10 pp D0 AsRBRS QevE~vE~>L B E I S~ " B
g J B ~ 2 i ol A= B T BT w -
(W Layes Paned X
D v ANY RO
¥ ~ fmap24 Sheet1 None
~ __ FMAP Sheet1 None
!:x vl & ‘Hvl Sheetl None
-
Q / 7 carttg_basins_02_kyrgyzstan_operational_3sec_20140304 - Features totat 1671, filtered: 1671, selec re O X
v | I S D & s YR OS5 e
@ Zoom to layer extent [ [ et | e | b fmap24 Shaet None_24FMAP12017060412
Show i overview 1 202, 1000807432 117.18
& Remove 2| 207 1000807427 97,51
Set layer CRS 3 295 1000807378 a0.14
Set project CRS from layer | $ ol Binantiisee =
- 5 150 1000807430 83.03
" &= Open attribute table X ﬁ‘f; 146 1000807439 76.08
1~ Toggle editing 7 288 1000808538 64.68
1 Save as... r 8 217 1000807465 64.43
o | 220, 1000807464 64.3
0 | 73| 1000710156 57.96
11 | 307 1000808539 57.78
2 297 1000807379 55.24
13 845 1000808617 54.41
1" 197, 1000807426 53.91
15 | 887 1000809378 53,42
.j.é_‘__._ﬂﬁ)_lmen?'I 5137

k]

T orikadl sve elemente,

17. Open the shapefile’s attribute table once again and check that your data has been
properly joined (Right click on Shapefile).

*Note that this join is temporary for now. To make a permanently joined shapefile you must save a new copy.

(’li
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Exporting joined shapefile

18. Right click the shapefile and select Save as ﬁgz“,m to layer extent

Show in overview
¥ Remove

19. Format should be ESRI Shapefile. Everything Set layer CRS

else can be left as is. Set project CRS from layer
Open attribute table
#” Toggle editing

20. Choose a filename and location for your T -

new shapefile and click OK. Save selection as... ¥
Query._..

This newly created shapefile now has both the
geometry and the data. It should consist of at
least four files with the same name but different =

extensions (.shp, .shx, .dbf, .prj)*. Format | ESRI Shapefile )
These must remain together. Save as ' | Browse |

Encoding | System 2]
* Shapefile shape format (.shp) CRS Original CRS |

Shapefile shape index format (.shx)
Shapefile attribute format (.dbf)
Shapefile projection index format (.prj)

}
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Classification
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Cancel

Prectéon ) o Tiim

e Laokrene

5 Wese b

Nagruteo =

Apply

ﬂ Right click on the layer again
and choose Properties.
2. Go to Style tab.

3. Click onthe dropdown that says
Single Symbol and changeiit to
Graduated.

Graduated symbology type allows you

to break down the datain a columnin

unique classes and choose a different
style for each of the classes.

4. Choose 24-hr FIMAP values as the
Column
5. Choose 6 as the classes and clicking
onvalues you can modify class bounds.

6. Choose a color ramp of your choice

and click Classify at the bottom.
7. Click OK.
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Making a Map

Propct | Bat  Vew  Llayer  Settnas F

Hew Chi=n
Open... cui+0
New From Template »
/ QGls 2.187 — O :
S QGIS 2.8 B e e
loj Postavke Dodad B sovess. Cirieshittes ! Processing Pomoc
) W | seveasinege.. PR Be-EBva-y-FE2E2 I &S | |T> B
DIXF Exgrrt.., :
. 7 3 A DromciPropibes,.,  CulsStap 3 o 8- as
v Laes P
o AeY LR * <. Compossr Manage: . e
- ~ fmap24 Sheetl None Print Compasers ¥
) exeqars crieQ

IForecast Mean Areal Precipitat -

\> OK ‘ Cancel

1. Goto Project * New Print Composer
2. You will be prompted to enter a title for the composer
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Making a Map

3. In the Print Composer window, click on Zoom full to display the full extent of the
Layout.

4. Now we would have to bring the map view that we see in the QGIS Canvas to

the composer. Go to Layout * Add Map.
.,v'Cuww.ml i il |

| Gomposer D81 gew yout | Adas  Setonge
|1=o : : 1

- o B e A e Wy I s tvw  Comeand destsr
\¥ Add Lageryd —— 2
! 2- £, Add imgge . g |tem
¢ - 1
¢ Ad8 Aoy
5 - 0 Al Atwtete Table
C = ) Meve [
1 o Move Lot c
M o Crive Comoooton Tem proper ey Aty gerve 2%
(= e ] [p— »
I o e Celyl
&4 o orie]
L S Beng to Front CuleSnite)
3
Sered tn Bk Col o o]
) B 4 Lock Selected e Cuiv
83 3 Unigok M Colvane o
- .
B e
- Ll s.
I A

R
L)

) oty v 450077 e oage: 1 _0%
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E

Making a Map

5. Once the Add Map buttonis active, hold the left mouse buttonand drag a
rectangle where you want to insert the map.

% Covponr

| Gomposer ES Pew Laymdt dtes Getwos

\ Bowg g p®
i e it v rrrrre e v e v v v e

on X
~u b‘—‘ ’o+ ,a- -

et I

[z 275,583 s yi 385,743 mm poge: 1 AB.0% -

WMO OMM
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Making a Map

R ik
6 oy

* dad & u H

At To put North the arrow Click Layout * Add Image.

o foone oo ITEM PROPERTIES
Ramw o+
:mhw E::(m.{ Kompozidja Osobine stavke Atlas
Seng o ok ChisShift={

G s

Putanje za pretraZivanje slika
C:/PROGRA~1/QGIS2~1.18/apps/qgis/svg =
Ukloni Dodaj...

¥ SVG Parameters
Boja ispune | D '~
Outline color | (I '~

Holdingyour left mouse button, draw a rectangle on the top-right corner of the map canvas.
On the right-hand panel, click on the Item Properties tab and expand the Search directories section

and select the North Arrow image of your liking.

e
‘ .“.)‘ i“’.
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Making a Map

. a- Addnew legend .
7.To add a map legend, click the =-3 icon, place the element with

the left mouse button on the Print Composer canvas and position and customize the
appearance in the legend Item Properties tab.

o<
cegoas b R L T -t
o Add Map I Bemash - 5. .08 - w
o L O L A o L v T L T I T T T e
',y Add Label ¥ ;
) = wrte
Add ’ | Ditann
v e
iy Add Legend o 8y i St
=, Add Image 2
* Add Arrow »i & Neroarkin. MBS IAS | Mie
- B
5| Add Attribute Table . Fandn
& Add HTML . _ A o Livnre taskers
s skon ai
“ \,\" Move [tem v 0N Tiw wiger e
& Move Content (o it " Spe
[T
1. Group Cri+G X Ranlse 8 % covarts
15 Ungroup Ctrl+Shift+G % = Stk bnreks
X Avcrwton dradets
Raise Ctrl4] T et bty ey
Lower cHri+l r > - FTYY et
Bring to Front Ctri+Shift+] L 3 ; u_":-, bnbrs 012 kprgxeston oy
- -0
Send to Back Ctrl+shift+{ . e ' B
) Lock Selected Items  Ctri+L ® B>
4 Unlock All Ctri+Shift+. X
5 Wiy e K0TA Waddo Onved 0w el ae

=== Add new scalebar .

I 8. To add a scale bar, clickthe ¢ icon (or Click on Layout » Add
Scalebar), place the element with the left mouse button on the Print Composer canvas
and position and customize the appearance in the scale bar Item Properties tab.

}
g-t?_ WMO OMM CARFFG System Follow-up Operational Workshop, Astana, Kazakhstan, 30 October-1 November 2017 28



Making a Map

s=apN\2ve -

Compasition Item Properties

" g Add Map ram Propers
tem Properties
B Add Label S
== Add Scalebar Label
o Add Legend
=1, Add Image
/" Add Arrow
F5| Add Attribute Table
&% Add HTML
| 4] Move Item v
¢ Move Content C
15 Group Ctri+G
112t Ungroup Ctri+Shift+G
Font
Raise Ctri+]
Lower Ctr+] Fant calor. ..
Bring to Front Ctri+Shift+] Horizontal Alignment:
Send to Back Ctri+5hift+[ )
Left @ Center Right
3 Lock Selected Items Cril
‘¢ Unlock All Ctri+Shift-+. viertical Alignment:
Top '@ Middle Bottom

9. To add label on a map,
click on Layout * Add Label.

Click on the map and draw a
box where the label should
be. In the Item Properties
tab, expand the Label section
and enter the text.

i
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10. Once you are satisfied with the map, you can export it as Image, PDF or SVG. For

Making a Map

this tutorial, let’s export it as an image. Click Composer * Export as Image

- KYRGYZSTAN -

/., Composer 1

B seve Project Cul+s Forecast Mean Areal Precipitation (FMAP)
. New Composer... Ctrl4n 4 June 2017, 12:00 UTC + 24 hours

L.} Duplicate Composer... A

+, Composer Manager...
Print Composers

FZ Save as Template...

E. Export as Image...

/& Exportas PDF...
‘@ Export as SVG...
Page Setup...

@2 Print...

) Quit

Add Items from Template...

3 ij I

W

k ‘J(‘u'._z‘i‘; P %
T AUGTRL

Ctri4Shift+P

Ctrl+P

crl+Q

@f) WMO OMM

24-hr Forecast Maan Areal Preciptation

v
g
N

<2
Bl 20-40
Bl 40-60
0 00 200 km B &0-0
) B 80-100
=

Prepared by: Petra Mutic
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Shapefile to KML

Shapefile is ESRI based Vector file, while /. Spremi vektorski sloj kao... ! X

KML or Keyhole Markup Language s file T Keyhole Markup Language [KML] -

Wh |Ch mOdels a nd stores geogra ph iC File name  Kyrgyzstan FFGS Subbasins Trazi

features fordisplayin Google Earth or Layer name Kyrayzstan FFGS Subbasins

Google maps. CRS Selected CRS (EPSG:4326, WGS 84) F
Encoding UTF-8 -] R

To convert .shp to KML:
[ ] Save only selected features
P Select fields to export and their export options

Right click on the name of shapefile layer Add saved file to map

and select save as (or You can select layer Symbology export Simboliziranje elemenaia
from the menu, and click on save as). Mjerilo ‘

'Geo

In the Save vector layer as window,
select the format from the drop down
box as Keyhole Markup Language (KML)
and browse the folderin which you want
to savethe KML file .

Name it and Press OK.

e
.'".)““".
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WEATHER CLIMATE WATER

TEMPS CLIMAT EAU

Thank you

Petra Mutic
pmutic@wmo.int

Paul Pilon
ppilon@wmo.int

Ayhan Sayin
asayin@wmo.int

http://www.wmo.int/ffgs

For more information please visit:
http://www.hrcwater.org

WMO OMM

World Meteorological Organization
Organisation météorologique mondiale
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