Flnterreg W

Danube Transnational Programme
DriDanube

Monitoring agricultural
drought and its impacts

Czech and DriDanube
experience

DriDanube - Drought Risk in the Danube Region
Project co-funded by European Union funds (ERDEF, IPA)




Research focus

PAST
500 BC - 2016

UNDERSTANDING PAST
CLIMATE

Natural proxies,
documents, models,
instrumental records,

Food &
Fibre

ecosystem  Energy
services

i Supportmg
\ services

"‘-u_.,_ ——




Research facilities

> 5

HIGH INTENSITY sites — from
Alps to semi-arid lowlands Field crops & bioenergy
experiments

www.czechglobe.cz Manipulation experiments



@zechGlobe From interesting to usable — example WHEAT
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Climate Change — Actors have the same data but different responses

Contrarians Climate scientists

The life boat mus o
)~ be cost effectiwD WE
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The life boat
must be green!




How serious are problems in Czechia?

RELATIVNI PDSI < - 2
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Education, Real time

Droughts in
aaaaaaaaa the past drought

dissemination monitoring

@ O N

Brazdil a Trnka et al., 2015, Drought in the Czechlands



RIZIKO VYSKYTU HORKYCH A SUCHYCH PERIOD ek St
Primérny pocet dni se stresem suchem (plidni vihkost pod 30 %) A SOUCASNE \ “7<ch@lobe 7 Qs
s vyskytem horké viny (obdobi s primeérnou Tmax je 30 °C nebo vyssi, pficemz denni ‘

Tmax je aspon tfi dny po sobé nad 30 °C, ale neklesne pod 25 °C).

Odhad budouciho vyvoje na zakladé ocekédvanych klimatickych podminek pro 3 ¢asové horizonty.
Rozpéti ocekavanych klimatickych podminek reprezentuje 5 vybranych globdlnich cirkulaénich modeld (v popisku kod
modelu a jeho zjednoduSena charakteristika na zékladé odhadu zmény teploty a srazek pro uzemi CR) a 2 scénafe vyvoje

S
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1981-2010

NO ROCKET SCIENCE - The impact of the combined heat
and drought stress on the crops/forests will be greater
than each stress factor alone®



Why to bother?

Droughts but also other agrometeorological extremes can be local and can be

devastating.....
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Farms are large and great deal dependent on the field crop production ...




Example of our work — how have we started?

CzechGlobe in collaboration with the Czech
Hydrometeorological Institute lead the way in development of
agricultural drought monitoring and forecasting tool & are
developing more advanced systems.
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Prehrat animaci:

posledni 4 tydny

Odchylka padni vihkosti od obvyklého stavu v obdobi 1961 - 2010

bez rizlka sucha S0 snizena uroven pidni vidhy S1 potinalici sucho ‘;‘33
® S2mimésucho @ S3wyraznésucho @ S4vyjimeene sucho
® S5 extrémni sucho Stahnout mapL Zobrazit
Vyjadfena stupném sucha v padni vrstvé 0-40cm a 0-100 cm
Aktualni stav sucha v Ceské republice SBIREJTE S NAMI DATA
v nedéll 1311, v 7 hodin rano (Informace odrazeji zmény v obdobi od nedéle 0611 do nedéle 1311
rano)

Vyplnénim expertniho
Mapa intenzity sucha vyjadfuje srovnanf aktuainiho nasycenl pudy se stejnym obdobim za dotazniku ziskate pristup k
poslednich 50 let a hodnoti mimofadnost vznikié situace. desetidenni predpovedi
relativni vihkosti piidy
aktualizované kazdych 24
hodin.

V tydnu od 611. do13.11. doslo k pomérme wyraznému ziepéeni situace a epizoda sucha nadale trva
pouze v krajich Pardubickém, Kralovehradeckém, Vysodina, Olomouckeém a v nékterych oblastech
kraje Jiho¢eského a Jihomoravskeého. V povrchove vrstve je ziepsenl jeste patméEjsl. Vyznamné se
snizil | cefkovy viahovy defictt, coZ velmi dobfe dokumentuje mapa aktuainiho vodniho deficitu,
kierou nové zafazujeme.

www.intersucho.cz




Efforts globally

U.S. Drought Monitor A USA
‘ 1. Since 1995 - resolution cca 20 km;
2. Convergence of evidence approach - subjective

3. Feedback from reporters on the ground

EU - EDO
1. Since 2011/resolution cca 5 km;

2. Multiple methods — objective
3. NO feedback from reporters

Germany

1. Since 2014/resolution cca 4 km;
2. Single soil moisture and hydrology model - objective
3. NO feedback from reporters

abnormally dry
moderate drought
[Wsevere drought
M extreme drought
m= | Ml exceptional drought :
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Czech efforts

Stav v e 19.04.2017, 7:00 OKRES
CENI PODY

INTENZITA SUCHA v PODNIM PROFILU 0 - 100 cm
09. duben 2017
et v 7200 S

Czech Republic

1. Since 2014/ resolution 0,5 km

2. 200 climate sites + 400 raingauges of the Czech
Hydrometeorological institute + ecosystem sites (CzechGlobe) —
daily interpolated to 500 m grid

3. Then soil moisture modeled by SoilClim model and compared to
1961-2016 soil moisture status

4. PLUS two independted satelite systems

* Meteosat soil moisture estimate through microvawe radar 8 km
(from TUW)

« Condition of vegetation Terra — 250 m — 5 km aggregate
« Comparison with EDO product

5. Real time validation with soil moisture measurements (CHMI +
CzechGlobe - 55 sites)

6. Drought forecasting (daily)
7. 600+ registered reporters up to 230-240 active each week

Consortium of Czech Academy of Sciences, Mendel University
and State Land Office with support of Czech
Hydrometeorological Institute 11



Pilar I: Soil moisture content

, A RELATIVNI NASYCENI PODY
RELATIVNI NASYCENI PUDNIHO PROFILU 0 - 100 cm v povrchové vrstvé (0 - 40 cm)

19. srpen 2018
data v 7:00 SEC

www. INTERSUCHO .cz

0

RELATIVNI NASYCENI PODY
v hlubsi vrstvé (40 - 100 cm)

1
100 km

L
0 50km

RELATIVNI NASYCENI PODY [%] J Antropogenni a trvale Vydéno: 20.08.2018
10 20 30 40 50 60 70 90 100 ISR ELER ' =
L e 8 ey | (e
e o~ Vodni toky v .
4.4 179 317 278 10.7 3.9 2.0 1.6 0.0 % Uzemi € Statni hranice s, o Meteorbgicd gg @
0=bod vadnuti  50=bod snizené dostupnosti 100 = polni kapacita 2% Hranice krajll oF  providedby: s

It uses daily soil water balance model in 500m resolution with real soil and
terrain, dynamic canopy and high number of weather stations to do the trick!
Every week and every day....for free.



Microwave radar soil moisture estimate

SOIL WATER INDEX - INTEGRATED DROUGHT MONITORING SYSTEM
19. August 2018 ROOT ZONE SOIL LAYER (0-100 cm) SWI - TOPSOIL (0-40 cm)

|

DWWy
N ..

CHANGE COMPARED WITH THE PREVIOUS WEEK
FOR THE ROOT ZONE SOIL LAYER (0 - 100 cm)

0 200km
SOIL WATER INDEX 0 10 20 30 40 50 60 70 80 90 100 % . Issued: 20.08.2018

Modeled profile soil moisture _ | | [ | | _ WSESF Eﬁ%‘ﬁg’suﬁace/ swa doaéa, courtesy of the land ?ehrvice of Copernicus, the

in i i Eart ti the E Commissi
g‘y ﬁs%i?goaatgg:g aaettaoza'gen WOrSening fitle ornochange JMProvement no data : o N@Eﬁf"}ﬁ EE\‘ N

Relative Change [%] 4—_ | | lg —p_ ~n— Water Courses Q:zechc-‘.lobe:ngr-:.lalej “lnterreg M

0 e e b Danube Transnational Pragramme

(actual week) - (previous week) .15 -10 5 0 5 10 15 % Q Country Borders

Project co-funded by European Union funds (ERDF, IPA, ENI)
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Pilar I: Soil moisture content deficit

INTENZITA SUCHA V POVRCHOVE VRSTVE
" (0-40cm)

INTENZITA SUCHA V PUDNIM PROFILU O - 100 cm

.’n';"‘[;;’ 1—"‘*514,ktl 19- srpen 2018
A : C
o b, data v 7:00 SEC

www. INTERSUCHO .cz

L
0 50km

LUBSI VRSTVE
(40 - 100 cm)

L
0 50km

_ [ ] Antropogenni a trvale % Vydano: 20.08.2018
[ < S0 bez rizika sucha 152 mimé sucho - zamokfené oblasti o 15 ,
= oo v ;s v 4 Vodni ploch . Q: hGlobe T
[ 150 snizen4 Groven pldni viahy = gi Vyrazne s’uchoh byt Vodnl'?oky Y % 9.1 pumuna S i
[ 151 poéinajici sucho — \:)?tlrr’lecn'e Su}: ° 2> Statni hranice En %g:g Msdf.. o iettaenm.lnglckam
remni sucno _é:}__' Hranice kra]u BE 470 ® poskytuje: EHMU

It uses daily soil water balance model in 500m resolution with real soil and
terrain, dynamic canopy and high number of weather stations to do the trick!

Every week and every day....for free.



Pilar 1l: Drought intensity in high resolution

Stav v nedeli 18.06.2017, 7:00 OKRES ZNOJMO ((czechiobe
RELATIVNI NASYCENi PUDY INTENZITA SUCHA . WTERUGHO <2

Na kolik procent je nasycena plidni vrstva 0 - 40 cm a 0 - 100 cm Odchylka padni vihkosti (vyjadfend stupném sucha) od obvyklého
v obdobi 1961 - 2010 v pidni vrstvé 0-40cm a 0 - 100 cm
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Plidni profil 0 - 100 cm

RELATIVNI NASYCEN{ PODY [%] 5 INTENZITA SUCHA (STUPNE SO - S5)
NEDOSTATEK VLAHY

0 5 10 ki
. [71 52 mirné sucho AW
[ <50 bez rizika sucha B s: vyrazné sucho | Lo
10 20 30 20 50 60 70 90 [ 1so snlvz,enz?’ulroven pidnividhy il s4 vyjimeéné such:
0=bod vadnuti 50=bod snifené dostupnosti  100= polni kapacita [ Is1 pocinajici sucho B S5 extrémni such




Pilar 1l: Drought intensity in high resolution

‘ Kllrpatlcka GzechGlobe Mapy a grafy Adaptace Metodika O nas EN
Zmena.cz

Dopady zmény klimatu Aktualni vyvoj Casova fada (; 1: inSKC \ 1 5 n
: O e Mapa Satelitni

Intenzita sucha , Viatislay
19. srpen 2018 | 33. tyden B e e i
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Odchylka ptdni vihkosti od obvyklého stavu v obdobi 1961-2010

bez rizika sucha

SO sniZzend uroven pddni vishy
S1 podinajici sucho

S2 mirné sucho

S3 vyrazne sucho

S4 vyjimedne sucho

S5 extrémni sucho - .,i'.]v.l':l;- Vaden WU}U
S — SankuPolten Jdern
» ) Mnichoy . Wefls i i @ 0\
Vyjadfena stupném sucha v pldni vrstvé 0-40 cm a 0-100 cm Godgle '-,j'_‘(.;'r Obrazky 82018 T fics o e Hra AVA -

Or google maps could be used as well on the different portal....
CONNECTING WEATHER & CLIMATE WEBSITES



Pilar Ill: Near real time vegetation status monitoring

RELATIVNI KONDICE POLNICH PLODIN (PP) A TRAVNICH POROSTO (TP) RELATIVNI KONDICE VESKERE VEGETACE
Satelitni signal vegetacniho indexu ke dni:
19. srpen 2018

ZMENA RELATIVNI KONDICE PP A TP

OPROTI MINULEMU TYDNU

75 85 95 105 115 125 135 [%] Antropogenni a trvale Vydano: 27.08.2018
[ | [ [ T : zamokfené oblasti
horsi kondice vegetace < normalni stav > lep$i kondice vegetace Vodni plochy @zeehGIObe
zhorseni kondice beze zmény zlepseni kondice =~~~ Vodni toky T
[ —— > Stétni hranice =
.15 -10 -5 -2 2 5 10 15 [%] 7% Hranice kraji o° W hoccviovi Ui

Soil moisture modelling is coupled with EVI index from Terra satelite indicating
Status of vegetation on agricultural land and over the country in 5 km resolution

~ 1o supress noise.



Pilar Ill: Central European view

August 19, 2018 INTEGRATED DROUGHT MONITORING SYSTEM
CROP- AND GRASSLANDS | | ALL VEGETATION TYPES

A

" CHANGE COMPARED WITH THE PREVIOUS WEEK

for crop- and grasslands
LA Y o

0 200 km o] 200km
RELATIVE VEGETATION 65 /5 85 95 105 115 125 135 Issued: 27.08.2018
0 _ | | | | _ The MODIS MOD09GQ.005 data product, courtesy
CONDITION [%] below normal normal state above normal of the NASA EOSDIS LP DAAC, USGS EROS Center
. — : ] Mendel = _
Relative Change [%] worsening little or no change improvement @ZechGlobe ﬁ"mn;.o DE'T“.F"ﬁE’gE
2 e )
(aCtuaI WEEk) (DFEWOUS WEEk) -15 -10 -5 -2 2 5 10 15 Project co-funded by European Union funds (ERDF, IPA, ENI)

And we hope to initiate networking for presented domain.....including — regional
" monitoring would be valuable....



Pilar IV: Reported drought impacts

.10.2018

a) Aktualni poéet aktivnich respondenta

01.11.2018
Aktivnich: 243 resnpondentu a) Pocet aktivnich respondentd b) Celkovy pocet respondentd c) Pocet hladeni - enddors
z/ze 65 okresi Q}zechGlobe Ve g@
[ [ . [ [ el {5
Celkové: 610 respondentﬁ 0 1 2 4 0 1 5 10 15 0 1 5 10 15 20 F
STATNI
Poget hlageni: 728 QD soniminonors it
\. -
- - & - E W puaa velmi vinka, uipiva na prstecn “Elnterreg :-
| Jwinos ¥ vinna réva @ nelze hodnotit | Bfpanae T P |

Every week over 200+ reporters are reporting back the moisture and crop status —
aim is to have network of 700+ trained farmers + ,,super-reporters®



Pilar IV: Estimated Yield Impacts

Sub/Set of Predictors _ * Relation between
SWI, EVI, NDVI, EVI2, ESI Yield data

& %ﬁ% %% predictors and

actual yield is

‘, processed by linear

regressions and

Linear regressions || Neural Networs neural networks

il 13
methods are

., combined into final

« Best results of both

prediction

Yield prediction




Pilar IV: Estimated Yield Impacts

ODHAD VYNOSU PSENICE OZIME b) ODCHYLKA OD VYNOSU V ROCE 2016
na zakladé mapovani dosavadniho vyvoje vegetace s vyuZitim druZicovych snimk
: ke dni 25.05.2017

a) Vynos [t/ha] b) Zména vynosu [%]

[ | | [ [ |
0 30 40 45 50 55 6.0 6.5 25 -2 -15 -10 -5 5 10

[ vynosové udaje nejsou k dispozici

Yied impact estimates for 8 crops based on ensemble of statistical models.




Pilar IV: Estimated Yield Impacts

Predpoved vinosl Spolehlivost predpovedi
<0
{“ {“' J- Ceska republika v =
O X . £ ’
) | N
*r. "’,}{ - s o fg
¥ 2
e v e
wynos [tiha] Mejistota odhadu 3]
-1#4 I -
mmm  d3ta nejsou kdispozici s d3ta nejsou k dispozic
Odchylka od primérného vinosu za minuly rok Odchylka od primérného vinosu za posledni 3 roky

High resolution yied impact estimates for wheat, barely and oil-seed rape based
on ensemble of statistical models + other 5 crops in lower resolution



Current products: 10 day IFS model based Forecast

PREDPOVED SUCHA (cascniabe 5t MEx..

na zakladé evropského predpovédniho modelu www. INTERSUCHO .cz
Zdroj dat: ECMWF / IFS

06.11.2018

Intgnzllta su;ha | Antropogennf a trvale
v pudnlm profllu 0-100cm [71S2 mimé sucho - zamokfené oblasti
. P Vodni ploch
[ 1< S0 bez rizika sucha B S3 vyrazné sucho e Vodni toky
[ 150 snizena aroved pldni viahy Il S4 vyjimecné sucho <22 Statn{ hranice

I S5 extrémni sucho L% Hranice krajd

[ 1S1 podinajici sucho

08.11.2018 09.11.2018

13.11.2018




Current products: 5 NWP models ensemble

PREDPOVED NA 9 DNI - pfehled 5 predpovédnich model(

Vyddno: 6.11.2018  ¢&ast: 3

. [7] 52 mimé sucho
Intenzita sucha [ ] < S0 bez rizika sucha I S3 vyrazné sucho
v ptidni filu 0 - 100 ___1S0 snizené droveri ptidni vidhy Il S4 vyjimecné sucho
sl e cm [ 151 potinajici sucho I S5 extrémni sucho

Evropsky Americky Kanadsky
(ECMWF / IFS) (NOAA NCEP / GFS) (CMC / GEM)
791101 % 125/13.7 % 1541133 %
13. 11.
Utery
+7 dni

14. 11.
Streda
+8 dni

15. 11.
Ctvrtek
+9 dni

Mendelova °
univerzita STATNI
CzechGlobe Vi .. POZEMKOWY
IR

Vi b A G ® URAD

www.INTERSUCHO.cz

*) Pouzity PREDPOVEDNI MODEL pro datovy podklad (zdroj / zkratka)
**) USPESNOST PREDPOVEDI: za posledni 3 tydny / 1 tyden
tj. jak velkou chybu v predpovédi Ize o¢ekdvat v priméru

Britsky Francouzsky
(UKMET / Global UM) (CNRM / ARPEGE) *)

oo ] e @ e, #k)

DATA NEJSOU K DISPOZICI DATA NEJSOU K DISPOZICI

DATA NEJSOU K DISPOZICI

DATA NEJSOU K DISPOZICI

DATA NEJSOU K DISPOZICI

DATA NEJSOU K DISPOZICI




We try to extend it...using probabilistic forecast

PROGNOZA STAVU SUCHA

+ 1 tyden =

+ 2 tydny =
pro 11. listopad

pro 18. listopad

1] 25 50 100 km 0 25 50 100 kmn

+ 4 tydny =

+ 8 tydnd = .
pro 02. prosinec

pro 30. prosine; !

0 25 50 100 km 100 km

Vyddno v pondéli: 05.11.2018

Legenda: Pravdépodobnost dosaZeni w0 20 30 50 70 _
normélnich a vyssich hodnot pldni vihkosti | | | | Q:zechalobe

(pro horizont 0 - 100 cm) Tiee® Wi
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We try to extend it...and localize it

Polkovice - teplota vzduchu, predpovéd od 06.11.2018

— ARPEGE — GUM
CMC —= |FS
— GFS = + kombinace modell

Teplota vzduchu (°C)

2018-11-07 st —
2018-11-08 &t —
2N18-11-NG ha —
2018-11-10 so
2018-11-11 ne —
2018-11-12 po
2018-11-13 at —
2018-11-14 st —
2018-11-15 &t —
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Polkovice - rychlost vétru, predpovéd od 06.11.2018

— GUM
- |IFS

— ARPEGE
CcMC
— GFS

kombinace modeld

(s/w) wol A NIRA I1S0IY9AY

R GL-L1-8L0C

1S vi-L1-810¢

neL-11-810c

od ZL-11-81L02

|u 11-11-8L0¢
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12 80-11-810¢
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.....and motivate farmers to report

This operational forecast can help to prevent losses

Domaninek - teplota vzduchu, predpovéd od 15.03.2018

— ARPEGE — GUM
; — IFS
==  kombinace modeld

-10.0 V

2018-03-16 pa —
2018-03-17 so —
2018-03-18 ne —
2018-03-19 po —
2018-03-20 ut —
2018-03-21 st —
2018-03-22 &t
2018-03-23 pa
2018-03-24 so —

www.InterSucho.cz



We forecast drought & Wild Fire Risk
To increase usefulness the forecast of soil moisture is issued daily....5 forecast

models (IFS, GFS, GEM, GLOBAL UM, ARPEGE) RUN AS ENSEMBLE

[ v - v - a 1
hd a4 Vs v v ~ 7 o Mendelova )
PREDPOVED NA 9 DNI - prehled 5 predpovednich modell Q:zechelobe re® Moo
[ ——— ) Jin
. v s |
Vydano: 6.11.2018 cast: 1 www.INTERSUCHO .cz
Nebezpeci pozar(i - riziko vzristd s rostoucim indexem B o
*) Pouzity PREDPOVEDNI MODEL pro datovv podklad (zdroj / zkratka)
**) USPESNOST PREDPOVEDI: za posledni 3 tydny / 1 tyden
tj. jak velkou chybu v predpovédi Ize ocekavat v priméru
Britsky Francouzsky
(CNRM / ARPEGE) *)

Evropsky Americky Kanadsky
(ECMWF / IFS) (NOAA NCEP / GFS) (CMC / GEM) (UKMET / Global UM)

7.11.
Stieda
zitra

8. 11.
Cturtek o g
+2 dny ™

9 11.
Patek P
+3 dny




We evaluate impacts in near real time

INTENZITA SUCHA V PUDNIM PROFILU 0 - 100 cm

06. 05. 2018

~
Mendelova ° s
(CzechGlobe e ® F narustajici sucho
) ®AD
B e - bez rizika trémni ' I
- so st 2 IS ¢ o
—_— www. INTERSUCHO .cz sucha I I | | sucho d

data poskytuje: CHMU




We evaluate impacts in near real time

2018 — assessment of drought impact
 On cadastre level (13 000+ cadastres)
For all crops includina special cultures

ODCHYLKA VYNOSU SILAZNi KUKURICE

Pro katastralni Gzemi, kde bylo v roce 2018 podle databaze LPIS/SZIF péstovani plodiny evidovano
b) Setfeni ZSCR

o
0 60km

Katastralni uzemi
s poklesem vynosu

. 030-50%
-050%av1'ce

Podil z celkové Ostatni katastralni uzemi,
vyméry plodiny kde se podle evidence vyuziti ptdy
3349% ~ plodina péstovala
0% plodina nepéstovala

Poskytovatel dat: INTERSUCHO
AGRARNI KOMORA
Ceské republiky Zpracoval:

1*! Zemédélsky svaz @ZechGlObe
Ceskeé republiky Onto s gt by AV O, .1

J




Flnterreg W

Danube Transnational Programme
DriDanube

Can we tranfer

the knowlege?

DriDanube - Drought Risk in the Danube Region
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Yes- DIRECTLY SHARING THE METHODS—- SLOVAKIA + AUSTRIA

www. INTERSUCHO .sk

1. ODHADOVANE DOPADY SUCHA NA VYNOS HLAVNYCH PLODIN

2. VODNA BILANCIA ZA POSLEDNE TRI MESIACE

3. AKTUALNY OBSAH PODNEJ VLAHY

V ORNICNEJ VRSTVE

1.~ bez vplyvu sucha = chyba hlasenie
>~ sucho ovplyvnilo porast, strata vynosu do 10 %
¥ stredné poskodenie suchom, strata vynosu 10 - 30 %
p» tazke poskodenie suchom, strata vynosu 30 - 40 %
f@» extrémne poskodenie suchom, strata vynosu nad 40 %
- jatmen + pSenica + repka

aw bez vplyvu sucha . .
cukrova repa + zemiaky

1 sucho bez vplyvu na vynos

_I sucho zni3uje vynos kukurica
. o G ovocné stromy
sucho zasadne znizZuje L,
, vinna réva
| ) vynos

4 lesy ’zelenina

2. ® extrémne sucho - deficit zraZok/intenzivne sucho s vyraznymi dopadmi
@ velké sucho - deficit zraZok s pozorovat. negativnymi dopadmi sucha
O priebeh skdr suchy, bez viditelnych dopadov
O normalny stav - priebeh skor vihéi, bez negativnych dopadov
@ velmivlhko - s pozorovatelnymi negativhymi dopadmi
@ extrémne vlhko - nadbytok zraZok s negativnymi dopadmi

3. @ pdda na dotyk sucha a neformovatelna
© pdda na dotyk such$ia, bez zndmok vihkosti, sypkej struktiry
@ pdda mierne vihka, moino ju sformovat, ale sudrinost je nizka
@ pdda vihka, dobre tvarovatelna
@ pdda velmi vihka, lepi sa na prsty
@ neda sa hodnotit
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We are open and we run ,,no-cost“ monitoring scheme with our Slovak and

= Austrian partners....
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DriDanube Questionnaire About Project  Contact  reisuiiar wawa riweeuun Cookies Policy

DriDanube - Drought Risk In The Danube Questionnaire
Region page now

The main objective of DriDanube project is to increase the capacity of the ru n n I n g fo r al I

Danube region to manage drought related risks. Your contribution to the | nVO Ived
project bring the information about drought impacts currently in real time

from your locality. Thank you for your cooperation. CO u ntrl eS al I
translations are
How it works finished — thanks

@ @ ©) for your excellent

cooperation!

Register Fill in questionnaire Continue in work
The automatical registration will be created with the Please, make sure you complete your questionnaire Please, keep reporting every week. Reporting
first filling in a questionnaire. Please, use your email carefully according to field of your activity at the continuity is core for entire cooperation. If you need
adress to login to the system thereafter. location of your business conducting. Instructions for an assistance, do not hesitate to contact us.

questionnaire completing are attached HERE.
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Number of visitors of http://questionnaire.intersucho.cz by
weeks (X 2017 — X 2018)

Vsichni uzivatelé 1.10.2017-7.10. 2018
100,00 % Névétévy

Prehled

® Navstévy

300

150

fo.. leden 2018 duben 2018 cervenec 2018 fijen 2018

10 Oct 2018 DriDanube - Drought Risk in the Danube Region 36


http://questionnaire.intersucho.cz/

Floterreg

Danube Transnational Programme
DriDanube

Visits of http://questionnaire.intersucho.cz by countries (X
2017 — X 2018)

1. g Slovenia

2. == Hungary

3. | Czechia

4. == Austria

5. E Montenegro

6. @0 Romania

7. @ Serbia

8. == Croatia

9. pEm Slovakia

10. [l Bosnia & Herzegovina

11. mm Bulgaria
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Drought impacts assessment - maps

- Weekly getting data for maps from 4 (5) countries (+ Czech and

Slovak republic)

« Croatia: 40 reporters,
 Hungary: 30
« Slovenia: 25
« Romania:10



1. ESTIMATED DROUGHT IMPACT ON MAIN CROP YIELD

28. September 2017

2. WATER BALANCE
THE LAST THREE MONTHS
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3. CURRENT SOIL MOISTURE

E TOPSOIL LAYER
5

e

0 200 km

1. no drought impact
drougth occurence w/o impact on crop yield
o drought occurence is likely to reduce crop yield
" drought occurence significantly reduces crop yield
paw drought occurence substantially reduces crop yield

B barley + wheat + rape
[ sugar beet + potatoes
[ Jcorn

4 forests

Sp fruit trees

# grapevine

aw no drought impact
—j drought w/o impact
on crop yield
drought reduces crop yield

drought substantially
reduces crop yield

2. ® extre drought - precip. deficit/intense drought with significant impact
© severe drought - precip.deficit with noticeable negative impact

Issued: Sep 28, 2017

 rather dry period without noticeable impact

> normal state / moderate humid period without negative impact
@ very humid - with noticeable negative impact

® extremely humid - precipitation excess with negetive impact

Data provider:

() AGRARNI KOMORA 5“'1;‘,.1_'
eettoo

“alw Cesk republiky

3. ® dry to touch and non-moldable
@ soil rather dry to touch with loose consistence
@ soil slightly moist, moldable with low cohesion
© soil moist, well moldable
® very wet soil, sticks to fingers
® out of classification scale

Data processed by:

i 1)) ]
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Map of drought
Impacts —
October 2017

Just an ,idea”
how it may look
Functional
examples in the
Czech and
Slovak republic



1. ESTIMATED DROUGHT IMPACT ON MAIN CROP YIELD
WEEK 43, 2018

2. WATER BALANCE
FOR THE LAST THREE MONTHS

b}

3. CURRENT SOIL MOISTURE
IN THE TOPSOIL LAYER

[ T |
0 200 km

0 400km

“
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Map of drought
impacts —
October 2018

1. no drought impact no report 2.
o g & ' C with significant impact

. severe drought - precipitation deficit with
noticeable negative impact
¢ rather dry period without noticeable impact
normal state / moderate humid period
" without negative impact
@ very humid - with noticeable negative impact
extremely humid - precipitation excess
with negetive impact

[~ drougth occurence w/o impact on crop yield
.‘ drought occurence is likely to reduce crop yield
¥ drought occurence significantly reduces crop yield

’ drought occurence substantially reduces crop yield

extreme drought - precip.deficit/intense drought

3. @ dry to touch and non-moldable

© soil rather dry to touch with loose consistence
@ soil slightly moist, moldable with low cohesion
O s0il moist, well moldable

® very wet soil, sticks to fingers

® out of classification scale

Data provider:

METEQ ‘é

AGRARNI KOMORA ARSO METEQ g — : n H ]

®63xkérepu§ﬁk; ﬂ@ @ “‘ Stovenian Emironment Agency ﬁ (.) 5 - = Lo
=== . DHMZ  rowaon A

Data processed by:
CzechGlobe

Issued: Oct 25, 2018
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Yield prediction

- Based on yield database collected by you on your national levels

- Now operational

- First maps for the most common crops (published in DriDanube
bulletin No. 7)



Yield prediction - training

Modeled yields [t/ha]

[e]

April

R2=0,639
RMSE=0,787
MAE=0,596

NUTS3
May

R2=0,705
RMSE=0,710
MAE=0,540

R2=0,712
RMSE=0,696
MAE=0,529

[s]

R2=0,716
RMSE=0,688
MAE=0,527

2

4

6

Observed yields [t/ha]

8

[o0]

June

R2=0,711
RMSE=0,698
MAE=0,531 -

2 4 6
September
R2=0,716
RMSE=0,688
MAE=0,527

A
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Yield prediction now operational for 5 most common crops

— Barley, Maize, Potato, Sugar Beet, Wheat
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PREDICTION OF WHEAT YIELDS

based on vegetation condition monitoring using remotely sensed surface spectral reflectance

DEVIATION FROM THE YIELD IN 2017

DEVIATION FROM THE AVERAGE YIELD

FOR THE LAST 5-YEAR

1
0 200 km

L
o] 200km

a) Average Yield [t/ha] BT | [ .
0 45 55 65 70 75 80 8.5
b, c) Relative Change [%] N | | [ [ 8

-50 -30 -20 -5 5 20 30 50

Q NUTS3
regions

yield data —_—— ® 43
no available

Issued: 04.09.2018
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Impact database + prediction

Total number of impacts (2000-2016)

- Data collected from Interreg ol B =
{ Con apithc T\lﬁ»‘ .y :i.'f:.
. s Lot ¥ I es 505

partners processed into model
- Estimating the drought impact

gravity early in the season
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Impact database + prediction
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Modeled impacts
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R2=0,856
RMSE=0,567
MAE=0,369
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RMSE=0,574
MAE=0,384
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NUTS3 - All
May

R2=0,860
RMSE=0,573
MAE=0,393

August

20

R2=0,872
RMSE=0,553
MAE=0,382
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September
R2=0,864
RMSE=0,561
MAE=0,387
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Thank You for Your attention...
19172 : b

Questions....if not answered at the spot to
mirek _trnka@yahoo.com



