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1. National Meteorological Administration
and Laboratory of Agrometeorogy, Romania

» National Meteorological Administration is the national authority
in the meteorological field in Romania, with a continous service
since 1884. NMA is subordinated to the Ministry of Environment
and Forests (MEF), functioning on the basis of Law 216/2004.

» The National Meteorological
Observation Network within the
NMA is made up of 7 Regional
Meteorological Centres /7 RMC.

> Romania is a founding
member of the International
Meteorological Organization

(IMO), and beginning with 1948
it has become a full member of
the World Meteorological
Organization (WMO).

http://www.meteoromania.ro/ -

—
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National Meteorological Observation Network of Romania

» 7 Regional Meteorological Centres;
» 159 weather meteorological stations, 126 being automatic (MAWS);
» 66 weather stations integrating a special program of
agrometeorological measurements — soil moisture and phenological
data (winter wheat, maize, sunflower, rape, fruit trees and vineyards.
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> Laboratory of Agrometeorology of NMA

develops specialized products such as:

1. Basic products:
-weekly, monthly and seasonal agrometeorological diagnoses/forecasts
-agrometeorological dedicated reports

2. Specialized products (i.e. maps):

» parameters and maps of thermal vulnerability and risks at sub-regional level
(temperature, sunstroke, tropical nights, hot days, etc);

» parameters of water stress at regional and sub-regional level (rainfall, ETP,
atmospheric relative humidity, soil water shortage, precipitation deficit, etc);

» aridity indices (standardized at full network level).

The weekly Agrometeorological Bulletin includes the specific information (air
temperature, rainfall, ETP, soil moisture, crop water requirement) needed for
assessment of drought occurrence. This data collected from the National Observation
Network is analyzed and compared with the critical thresholds in order to evaluate
the threat and make recommendations to decision-makers and farmers.

Also, the soil moisture maps, weekly agrometeorological informations and
seasonal forecasts which are updated daily according with the flow operational
activity are free on the NMA web-page ( wWww.meteoromania.ro/ ) for
informational and decisional purpose in terms of technological measures that can be
applied in drought conditions.

Training course on the use of satellite products for drought monitoring Budapest, Hungary
and agricultural meteorology applications 24 - 28 April 2017
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> Laboratory of Agrometeorology of NMA
. ™

The meteorological data (from synoptic meteorological
database/ORACLE) processing and interpretation are made using
-'.‘ specific applications, such as AGRO-SYNOP, AGROSERV and AGRO-
. TEMPSOL. The agrometeorological data represent specialized
a‘information coming from the network’s weather stations with
agrometeorological programme, representative for areas of
agricultural interest in Romania.

* This information is corroborated with in-situ measurements of soil
moisture and field observations of crop development stage and
apparition of water stress to plants. After the information is collected
and transmitted to NMA Centre in Bucharest, soil water balance is
computed the crops water requirements and water stress are
analyzed in order to assess the available water resources for crops.

» During a crop year are developed an average of 166 specialized
maps that show zoning agrometeorological parameters (air and soil
temperature, precipitation, soil moisture reserve, vegetation indices,
etc.) for the entire agricultural area of the country.

Training course on the use of satellite products for drought monitoring Budapest, Hungary
and agricultural meteorology applications 24 - 28 April 2017


Előadó
Bemutató megjegyzései
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Soil Moisture in-situ measurements
and GIS techniques

- .

» During 2004 till present, the agrometeorological network was
modernized, being endowed with specialized equipment such as
66 portable soil moisture measuring systems, in order to perform a
current monitoring of the soil moisture reserves throughout the crops’
active vegetation period (March-November).

» The quantity of supplied water in soil is directly determined using the
sensors in different observation points (agrometeorological platforms)
representative for agriculture. The data collection is made every 10 days
at the level of the Meteorological Services, by the agrometeorological
specialists in the network, then transmitted via computer using the new
“SYSTEM SOFTWARE AGROMETEQO” to the Laboratory of Agrometeorology
iIn order to carry out maps regarding the reserve (mc/ha) accessible to
winter wheat and maize plants, at calendar dates of agricultural interest
and at different soil depths (0-20 cm, 0-50 cm and 0-100 cm).

» The “Application for spatial representation (GIS) of
agrometeorological parameters” included the air and soil temperature,
precipitation and soil moisture modules.

Training course on the use of satellite products for drought monitoring Budapest, Hungary
and agricultural meteorology applications 24 - 28 April 2017
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2. Agrometeorological indices used
in Romanian drought monitoring system
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** Drought is a complex phenomenon, characterized by insufficient
moisture in the atmosphere and soil in the root system and growth
. i ' potential evapotranspiration. It can be studied from several points of view,

' namely meteorological, hydrological, agrometeorological, economic,

| environmental, etc. Drought affects primarily vegetal cover natural and
‘h anthropogenic, as some of the most aggressive risk phenomena impact on
living conditions and the environment.

.+ Causes the complex, some pertaining to the climate change, especially
as regards southern Europe, where the trend has already been noticed for
diminished precipitation, which leads to diminished accumulated water
resources.

** Experiments carried-out with climatic models have shown that this
situation will worsen in future, especially in the southern and south-
eastern Europe, where the precipitation deficit will keep enhancing, in step
with the global warming.

** Climate change predictions point to a warmer world within the next 50
years, yet the impact of rising temperatures on rainfall distribution
patterns in much of the world remains far less certain

Training course on the use of satellite products for drought monitoring Budapest, Hungary
and agricultural meteorology applications 24 - 28 April 2017



In agrometeorological operational activity using a number of

parameters agrometeorological / agro-climatic risk / heat stress,
atmospheric and hydrological that define, characterize and identify
producing unique and / or complex agricultural drought.

L

An Agrometeorological indicator of water stress very important
- | is the supply of the soil moisture available to the crops. Soil
water supply express the degree of soil per plant about the
water requirement of the crop iIn specific characteristic data
and on different soil depths (0-20 cm, 0-50 cm and 0-100 cm)
using a model of soil water balance.

-
» Classes of the soil moisture / %AWC % (Avaible Water Capacity

EEEEE e
Exirerne padological drougnt / 0-20% AWC; o
Savare oadological droughnt / 20-35% AWC; (
Moderate padological drougnt / 35-50%AWC; |« =
Satisfactory supply / 50-70%AWC; &
Almost optimum supply / 70-85%AWC;
Optimal Supply 7/ 85-100%AWC;
Excess supply 7/ >100%AWC. E

Training course on the use of satellite products for drought monitoring Budapest, Hungary
and agricultural meteorology applications 24 - 28 April 2017



DROUGHT MONITORING SYSTEM IN ROMANIA

® Agrometeorological and climatic drought indices : heat stress, soil
moisture, standardized precipitation evapotranspiration index,

etc / OPERATIONALLY ACTIVITY

® Drought related-indices derived from remote sensing data /

OPERATIONALLY AND RESEARCH ACTIVITY
- LAl / Leaf Area Index

- - NDVI1 / Normalized Differences Vegetation Index

- NDWI1 / Normalized Difference Water Index

- NDDI /7 Normalized Difference Drought Index

- TAPAR / Fraction of Absorbed Photosynthetically Active

Radiation Index

< Drought indices / RESEARCH ACTIVITY
- DVI / Drought Vulnerability Index

- DROGHT-ADAPT — web platform

i ,..n‘

- Training course on _'rhe'_ of satellite products for drought monitoring : Budapest, Hungary
and agricultu ieteorology applications 24 - 28 April 2017
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AGROMETEOROLOGICAL DROUGHT INDICATORS
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Precipitatii cazute in intervalul 01 Noiembrie 2015 - 31 Martie 2016 3

la statiile meteorologice reprezentative pentru teritoriul agricol al tarii
T
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la statiile meteorologice reprezentative pentru teritoriul agricol al tarii
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AGROMETEOROLOGICAL DROUGHT INDICATORS

Precipitatii cazute in intervalul 01 lunie - 31 August 2016
la statiile meteorologice reprezentative pentru teritoriul agricol al tarii
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- Sitrone padological droueht

Moderate pacdological
drouent

Satisfactory supply
Almost supply
Optimal supply

\
Rainfall
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Rezerva de umiditate in stratul de sol 0-100 cm
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AGROMETEOROLOGICAL DROUGHT INDICATORS

Rezerva de umiditate in - ¥ Rezerva de umiditate in stratul de sol 0 - 20 em {egor)
iﬂcmwra graului de toamna la data de 10 Aprilie 2017 = = la data de 19 Aprilie 2017 ' o

| .
SOIL MOISTURE RESERVE / WINTER WHEAT and MAIZE ||
April 2017
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-~ - satisfactory supply
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Előadó
Bemutató megjegyzései
Pedological drought refers to a significant deficit in the soil moisture. For agriculture, drought is defined by parameters affecting crops growth and yield. All these type of drought affect agricultural production loss varying function of their intensity and duration.


AGROMETEOROLOGICAL DROUGHT INDICATORS
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Unitati de céldura
{ ETmeJ.E 0°C)
[ 305 - 400
== 401- 500
I 501- 600
B 601 - 680

Indicele de imprimavérare

Spring index, expressed by sums of positive average
temperatures and calculated for the 1st of February to the 10th

April interval.

- .
Budapest, Hungary
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AGROMETEOROLOGICAL DROUGHT INDITORS

ROMANIA
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WINTER HARSHNESS, expressed by the phenomena intensity,
namely cold intensity (sums of mean air

temperatures below 0°C) recorded in the November to March
period and frost intensity (sums of minimum air temperatures
below -10...-15°C) in December-February interval.
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Maintaining heat stress and hydric from

» Less dense vegetation (NDVI 0.2-0.3)
» Rare vegetation (NDVI 0.1-0.2)

» Rich and dense vegetation (NDVI 0.3-0.8)

Extreme pedological drought
Strong pedological drought

Moderate pedological drought
Satisfactory supply —

Almost supply
i TR
Soil moisture in maize crop
4/ July 2016
B 7

Legenda
(mc/ha)

[ 250 - 350
[ 350 - 650
[ 650 - 950
[ 950 - 1250
[ 1250 - 1700
[ 1700 - 1900

BEA" iy

in cultura de porumb la data de 31 lulie 2016 o e e e i
T
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Előadó
Bemutató megjegyzései
The soil type and crop data are also important. In term of meteorological definition, a drought period is defined by a significant deficit in the rainfall regime. The heat waves produce thermal stress to plants even if water is not limited especially during the summer period.


Drought Vulnerability Ind
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Drought vulnerabilty risk resulting from the combination of SPEI and Soil Moisture
in Romania / August/ 1971 - 2010

Drought Vulnerability
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Előadó
Bemutató megjegyzései
This approach is based on the combination of several climatic indicators over long periods of time (>30 years 1961-2010). Also, these indicators based on climatic variables have major influences on plant vegetative processes. The climate variables such as air temperature, precipitation and evapotranspiration associated with soil data have a great influence on the aridization processes.


=

Drought vulnerability index (DVI) based on climatic variables

> W,
DVI = , Where:
KN

DVI = Drought Vulnerability Index

N = Number of indicators under consideration

W, = Weights of drought vulnerability indicators, where | = 1, 2....N

k = Upper limit of vulnerability weights (e.g. scale = 0-k, where k is highest value of W,

Drought vulnerability scales

DVI Vulnerability Scales Color scale

0.00 — 0.49 No or less vulnerability
0.50 — 0.99 Low vulnerability

1.00 — 1.49 Medium vulnerability

1.50 — 1.99 High vulnerability

2.00 — 2.49 Very high vulnerability
2.50 — 3.00 Extreme vulnerability

Training course on the use of satellite products for drought monitoring Budapest, Hungary

and agricultural meteorology applications 24 - 28 April 2017



Vulnerability
level Heat stress SPEI Soil Moisture
No No <10 O | No deficit <-.0.99 No 1002%AWC
vulnerability stress deficit
Low Low 11-30 | 1 Low -1.99 to -1 Low 65-1002AWC
Vulnerability stress deficit deficit
High Moderat | 31 -50 | 2 | Moderate | -2.99 to -2 Moderate | 35-65%AWC
vulnerability e stress dry deficit
s
[ Extreme 3 | Strong >51 3 | Very Dry <-3 Strong 0-35%AWC
vulnerability stress deficit
—

Slope (%) I
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080
4994
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Heat stress SPEI Soil Moisture
Training course on the use of satellite products for drought monitoring Budapest, Hungary
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Előadó
Bemutató megjegyzései
Vulnerability has been expressed as a function of exposure and intensity at different level in time and space. 
The approach is useful in evaluating the vulnerability of crop systems to drought and may help the decision makers to formulate more specific and targeted climate adaptation policies to reduce production losses in agriculture.


3. Romanian agrometeorological monitoring system

Centre Meteorologice Regionale
(CMR)

[ CMR Oltenia

[ CMR Dobrogea

[ CMR Moldova

[ CMR Banat-Crisana

[ CMR Transilvania Nord

[] CMR Transilvania Sud i .'.
[ CMR Muntenia

ROMANIA

TIM'IS.OA.RA

Fk*th “ 0 20 4 -
== » 7 Regional Meteorological Centres;
~ » 66 weather stations integrating a special program of
- agrometeorological measurements (soil moisture and
phenological data at winter wheat, maize, sunflower, rape,

fryit trees and vineyards).
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The conceptual scheme of “SYSTEM SOFTWARE AGROMETEO”

has next components:

Meteorological station with
agricultural observations

P Local level / agrometeorological
station — metadata

National level

=

ctn " _- > National level — web application

.. adll

National Mational National
web-client web-client || """ web-client
] - -

- Validation of data at regional
level by 7 responsible with

Regional Regional

validtioneve vy veldstonieve agrometeorological activity using a
""" friendly web interface
~ G
‘ | There are 7 Regional Meteorological ;
Centres ) ..
T'ralﬁ-i@‘ & rs‘g;oﬁ'.t-he use of satellite products for drought monitoring Budapes't, Hungary

and agricultural etﬁorology applications 24 - 28 April 2017
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SYSTEM ARCHITECTURE
NATIONAL and LOCAL APPLICATION

Aplicatia Nationald Aplicatia Locald

{e2)

BD NATIONALA
DE COLECTARE

APLICATIA NATIONALA

= HTTP/XML——»

APLICATIA LOCALA

CLMATOLOGICA

B

The developed system consists of two subsystems,

~namely LOCAL and NATIONAL application.
S -

- L
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----- - » National AGROMETEO
Application is a web-application
based on a module dedicated to |
agro-meteorological responsables
from each Regional Meteorological
Centre (are users of regional type)

m

S > Consolidate phenological reports
NN . > Data correction R - Corectare
. » Data validation

» Save data

o W 1_.. . N
NATIONAL - \ - gﬁfﬁ;ﬁﬂﬁi@j
APPLICATION g G125l

Traini -‘ rs :or‘i'.the use of satellite products for drought monitoring ' | Budapesf, Hungary
and agricultural Imetﬁorology applications 24 - 28 April 2017



Manage and configuration platform
Phenological data management
Moisture management data

View data
Manage user account

Aplicatia Locala

» Administrare &
configurare platforme
agrometeorologice

= Gestionare date
fenologice

= Gestionare date
umiditate

* Vizualizare date

* Administrare conturi
utilizatori

Training course on the use of satellite products for drought monitoring b Budapest, Hungary
wér_rjcyﬁu@u_n eteorology applications 24 - 28 April 2017



Sectiunea 1 - Date de identificare mesaj (Metadate mesaj)

Type of messages:

b

DESCRIERE um Format
1 | Identificator statie cu program agrometeorologic C5 4
FN - mesaj fenologic ‘F —
MD - mesaj metadate PhenOIogy
2 | tip mesaj US - mesaj umiditate sol C2 - Metadata
P — principal
3 | tip date mesaj C - corectie C1 = SOII m°|5ture
4 | Data/Timp - An C4
. -
5 | Data/Timp - Luna Sectiunea 2 - Date agrometeorologice decadice privind umiditatea solului
6 | Data/Timp - decada (1, 2 sau 3)
7 | numar platforme pentru umiditatea soluIH NR DESCRIERE um Format
8 | identificator platforma pentru umiditatea solului Cc10
9 | rezerva de umiditate la 20 cm - prima masuratoare mc/ha udFl
10 | rezerva de umiditate la 20 cm - a 2-a masuratoare mc/ha udF1
11 | rezerva de umiditate la 20 cm - a 3-a masuratoare mc/ha udF1
12 | rezerva de umiditate la 20 cm - a 4-a masuratoare mc/ha udF1
13 | rezerva de umiditate la 20 cm - media celor 4 masuratori mc/ha udfrl
soIl 14 | rezerva de umiditate la 50 cm - prima masuratoare mc/ha udFl
ik
‘ 15 | rezerva de umiditate la 50 cm - a 2-a masuratoare mc/ha udF1
I'I‘IOIStI.II"e ' 16 | rezerva de umiditate la 50 cm - a 3-a masuratoare mc/ha udF1
data 17 | rezerva de umiditate la 50 cm - a 4-a masuratoare mc/ha udF1
8 | rezerva de umiditate la 50 cm - media celor 4 masuratori mc/ha udrl
19 | rezerva de umiditate la 100 cm - prima masuratoare mc/ha udFi
20 | rezerva de umiditate la 100 cm - a 2-a masuratoare mc/ha udFil
21 | rezerva de umiditate la 100 cm - a 3-a masuratoare mc/ha udF1
22 | rezerva de umiditate la 100 cm - a 4-a masuratoare mc/ha udF1
23 | rezerva de umiditate la 100 cm - media celor 4 masuratori mc/ha udril
K i 24 | coeficientul de ofilire % u3F1
-

3
o

Budapet, Hungary
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ANEXA 03 - Lista minimald indici care trebuie s fie calculati de Aplicatia Nationala

FRECV. date intrare
 Temperatura maxima a asrului
| Temparatura minima a aarului
Umiditatea relativa a as rului
Viteza wantului
Duraia de stralucira a Soaralui

lfitudinea statiei
Coaficiantul de cultura-Ke (functie de faza do vagetatie a culturil)
Evapotranspiratia potentiala (ETP)

formula‘algoritm de calcul

1 |Evapotranspiratia potentiala (ETP) mc'ha zilnic

2 |Evapotranspiratia reala (ETR) Zilnic ETR=ETP"Kc

Pracipitatii zilnica/intarval (pp)

. e e T Tl e s e o sy gl IminCalednite (o Inf 14l

Il axgun

15 |Suma din temparatura maxima a aerului >32°C, 01 iunie-21 august (unitati arsita) =c zilnic  |temparatura maxima a asrului (Tmax) o ,Tm
|7 >33

16 |Numarul da zilo cu temperatura maxima a asrului =32 (01 iunie-31 august) zilnic  |temperatura maxima a asrului

4 Mumar de zile consecutive (minim 5 zile) cu temperatura maxima a asrului 232 (01 L - -

i7 decambrie-23 fabruaria) Zilmic temperatura maxima a asrului
28 _ februarie

18 |Suma din temperatura minima a aanului =-10 (01 decembrie-28 fabruaria) =G zilnic  |temperatura minima a aenalui {Tmin)} Z T min
Iqll;nin < -h?l')

18 |Numar da zile cu

. Fumar de 7ile oo ultima zi_decada

dace 28 fel temparatura maxima asr (Tmax) Z(T maxt7 min) 2
prima_zi_decada
(T mas+T min) 2=0
3 |Suma decadica pozitiva (SDP) “C zZilnic
unds decada | cuprinds zilele 01 .10
temperatura minima aer (Tmin) unde decada |l cuprinda zilela 11 ... 20
AGROMETEOROLOGI|ICAL T
1 . wltima zi_luna
INDICES Mt 5 v
Suma lunara pozitiva (SLP) ) ) - =C zilmic {TmaJH-Tmm)’Q
[ tmmmmrators miniesa ane (Tonint

pracipitatii (PP} (CO+C1 WHCZ W W V(1 £d1"W +d2W W+ 03"
WWW)
evapoiranspiratia poentiala (ETP) unde W=-2"In(P), daca P=0.5
'W=-2"In{1-P), daca P>0.5, iar SPEl sa treca cu
Co, C1,C2, 01, D203 l=omn schimbat
zilnic _ |alfa, bata, gamma P=1/{1+powar(alfa'{pp-atp-gamma), batal)

dvi=(if{unitati_arsita<10,0, if{unitati_arsita=31, 1,
unitati_arsita<51,2 3)) + if(spai<-0.89,0,if(5paic=|

SEE. i 1,1,if(speic=-2,23)]) +
unitali arsita iffumiditate_scl<35,3,flumiditate_sok«65,2,if{umi
zilnic  [umiditaiea solului ditatn_sol<100,1,0))V(3'3)
27
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- the agrometeorological stations.

O

LOCAL APPLICATIO

v, .

with NATION APPLICATION using the HTTP protocol.

< It is installed on computers in the agrometeoroogical stations and comunicates

" < Messages sent or received to/from the NATIONAL APPLICATION is in XML format.

“ < LOCAL APPLICATION is part of the computer system implemented to improve
agrometeorological infrastructure and is installed directly on computers available in

LOCAL AAPPLICATION component diagram
Is composed of several functional modules
coded as follows:

e MOIL — Security module , to determine
whether or not a user has access to certain
functionality within that module;

e MO2L — Management module;

- MO3L Phenological data module and
MO4L — Soil moisture data module, use a
internal module, common validation
parameter values based on validation rules
defined for each parameter;

e MO5L — View data module;

- MO6L — Management and messaging to
send messages with data/metadata that
had been read to receive LOCAL
APPLICATION settings transmitted.

_____________

2
MOIL-MODUL | __ __ __
SECURITATE

MO2L - MODUL
ADMINISTRARE

MO3L - MODUL DATE
FENOLOGICE

_____ R

/ MODUL VALIDARE  \
\  PARAMETRI

] S

MO4L -~ MODUL DATE \
PRIVIND UMIDITATEA

SOLULUI

MO6L - MODUL
GESTIUNE SI
TRANSMITERE MESAJE

Training course on the use of satellite products for drought monitoring

and agricultural meteorology applications

Budapest, Hungary
24 - 28 April 2017



NATIONAL APPLICATION

.
The seven functional modules are encoded in the NATIONAL APPLICATION
diagram components as follows: "

QO MO1N — Security module to determine whether or not a user has access to
certain functionality of the application;

Q MO2N — Management module;

Q MO3N - CMR module, used internal module, common validation parameter
values based on validation rules defined for each parameter. This module is used in
situations where CMR users make corrections on the data;

0 MO4N — Agrometeorological indices module; (m==s-mms-e-

|
- |
U MOSN — View data module; T e ——— I
D MOGN - Reports mOdUIe; . ___ :/ MODUL VALIDARE ‘,
- o o PARAMETRII 1
0 MO7N — Data collection module, validation R St ‘
applies when messages are received in the
- - . MOIN-MODUL | MO4N — MODUL INDICI
process of centralizing the reporting of SECURITATE
phenology and transmitted by LOCAL 1
APPLICATION.
_ — VIZUALIZARE DATE
e ¥ h
B L
- 5 RAPOARTE
- —
. v b MO7N - MODUL
COLECTARE DATE
Traini urse on the use of satellite products for drought monitorin Budapesf, Hungary
g

and agricultural ﬁet orology applications 24 - 28 April 2017
T
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NATI ONAI.‘APPI.I CATIO

NATIONAL APPLICATION appear in the following concepts:

= Agrometeorological station — the source of agrometeorological
data (through its platforms, but the NATIONAL APPLICATION data
coming from the station, and not from each individual platform);

= Agrometeorological platform — represents the location where the
measurements/observations are performed;

= Parameter — represents a agrometeorological characteristic that
IS measured/observed/calculated which describes one aspect of a
phenomenon;

= Size — represents the effective value of a parameter resulting
from a measurement/observation/calculation;

= Reporting — is a set of specified size for the agrometeorological
platform and corresponding to a certain period of time;

= Agricultural year — is a period of 12 months when all activities
reporting, validation, analysis and information processing takes
place;

= Index — represents a size derived from a set of parameters
and/or other indices, based on a formula or algorithm;

= Report — represents a synthesis situation generated based on a
set of parameters and/or agrometeorological indicators.

e

L

Training course on the use of satellite products for drought monitoring
and agricultural meteorology applications 24 - 28 April 2017

Budapest, Hungary
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NATIONAL APPLICATION

Within NATIONAL APPLICATION follow the next steps:

X3

S

Administration;
Centralizing reports submitted by LOCAL APPLICATION;
Agrometeorological indexes;
View data; d
Reports; .
Data collection.
NATIONAL APPLICATION receives reports from each station through messages transmitted
by LOCAL APPLICATION. In the context messages it is manageable and manually editing
templates messages to RMC users.

Centralizing reports submitted by LOCAL APPLICATION functionality is provided by the RMC
module and include the following activities:
The_ rec_eption of the data message; F\_UCEIA_\IEOTAJ______R_e_C_e_lgl_n_g_;éF;(_)l:t_S _________
Vvalidation data structure; LOCAL APPLICATION submitted
Data processing; MesajRespinger
Data validation;

X3

S

X3

S

X3

S

X3

S

X3

S

R/ R/
> 0‘0

S

X3

S

>

p—

R/

S

Mesaj Date/Metadate Receptie Date/ % Date/Metadate

|
|
l
w» Correction data; “L"SE:IL" | e N Raportate
<  Endorsements; : s
L3 Edit template message. |
" ) NATIONAL APPLICATION |
r‘..t*.. receives message data or : e > e Rl
correction validates the message e—:—> _— ‘ [
structure and saves it in the b e_
database as it gets (and validation ] -
rules running correction ]
|

Editare sablon Sablon Statie
mesaj Actualizate

parameters of the message).

the use of satellite products for drought monitoring ' Budapest, Hungary
orology applications 24 - 28 April 2017



NATIONAL APPLICATION

Management configuration information of the whole system is achieved by the
following activities:

s Setting agricultural years;

s Configuration parameters used for reports or metadata;
* Disabling a parameter;

s Setting a messaging templates;

¢ Publication of changes to LOCAL APPLICATIONS.

APLICATIA
LoCALA

Configureaza
Sablon

NATIONAL APPLICATION receives reports
from each station throught messages transmitted

|
|
| by LOCAL APPLICATION. In the context messages it
-—IL““—> ooy — o — R is manageable and manually editing templates
! messages to RMC users.
! Centralizing reports submitted by LOCAL
! Date/Metadate faporate APPLICATION functionality is provided by RMC
! module and include the following activities:
! o N oo omseoseone | ® The reception of the data message;
ey W ' : - Validation data structure;
! ' i — - Data processing;
B -~~~ -  Data validation;
! - Correction data;
! - Endorsements;
! - Edit template message.
L =
‘use of satellite products for drought monitoring _ Budapest, Hungary

24 - 28 April 2017




WETED
ADMIMISTRATIA NATIONALS

DE METEOROLOGIE
" A

Cuun pas inaintea vremii...

2  Nume Utilizator

zzzzzz
::::::

B Prarola

160.5000012964

Autentifica

15023

15056

Recuperare Parold

-

% Accessing the application by a username and a password
< Agrometeorological index list
+ Soil moisture calculation
% View data

- % Collection of data

< Reports

Training course on the use of satellite products for drought monitoring Budapest, Hungary
and agricultural meteorology applications 24 - 28 April 2017
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| » Centralizing phenological reporting
‘ » Editing message templates

» Soil moisture reporting list
» List of phonological data
» Centralizing soil moisture reports

N’
Training course on the use of satellite products for drought monitoring ~  Budapest, Hungary
and agricultural meteorology applications 24 - 28 April 2017
f - r




4. AGROMETEOROLOGICAL PRODUCTS

4.1. AGROMETEOROLOGICAL BULETTIN
<+ AGROMETEOROLOGICAL DIAGNOSIS

= eteorological features B
{ ks Average daily temperature

& The thermal air - Minimum temperatures

- The maximum temperature

= The thermal - Minimum temperature at the soil surface
regime of the soil - The maximum temperature on the surface

=) Rainfall

;;;;;

e Agrometeorological features

2 Soil moisture in various depths of the soil: :
0-20 cm soil layer (field)
0-20 cm soil layer in winter wheat and maize crop
0-50 cm soil layer in winter wheat and maize crop
0-100 cm soil layer in winter wheat and non-irrigated maize cro

uuuuuu

v
2

Dobroge,

< The state of growth of crops: |  B=
- winter wheat, rape, barley, maize, sunflower, oo g
sugar beet, potato, fruit trees and vines. EEEEEEEE—————— —

Training course on the use of satellite products for drought monitoring Budapest, Hungary
and agricultural meteorology applications 24 - 28 April 2017
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4.2. AGROMETEOROLOGICAL GUIDELINE m\

PHENOLOGICAL OBSERVATIONS AND SPECIFIC MEASURES CARRIED
OUT IN AGROMETEOROLOGICAL PLATFORMS IN ROMANIA

o ™ . O
1) Agrometeorological platform; 7) Damage to crops produced
2) European coding system BBCH phase of growth by adverse weather
and development of agricultural plants; phenomena, diseases and
: i pests;
Phenological observations;
4) The density of the plant; 7) Estimation of the state of
- 5) Biometric measurements; the crop growing season
6) Weedi £ ; field and fruit trees in the
) ef ing of crops; winter:
KDMINISTRATIA NATIONALA DE METEOROLOGIE Lucrare elabrati de Administratia Natienals de Meteoralogie 7) ViSLIaI eStimatiOn Of the
| .. state of vegetation in the
. s warm season (summer);
INDRUMLAR -
SEROMETROROLOGIC I S 7) Quantitative estlma_ltlo_n of
the state of vegetation;
_ nswueon 8) Biological analysis of the
PENTRU STATIILE METEOROLOGICE yield_ —_—
:  Agrometeorological :
> U . Guideline (2016)
Training course on the use of satellite products for drought monitoring . Budapest, Hungary

and agricultural meteorology applications 24 - 28 April 2017



|ZI In a crop, phenological observations
and specific measurements is performed
over a long period of years and it is
necessary to carry out these
agrometeorological observations
platforms to be relatively homogenous,
where the natural particular conditions
are relatively the same.

%.-H_H. ¥

M Agrometeorological data and the
specific phenological observations are
used for the current
agrometeorological service, and for
agrometeorological data of The
National Fund for the purpose of their
use in scientific research works and
specific projects.

Training course on the use of satellite products for drought monitoring Budapest, Hungary
and agricultural meteorology applications 24 - 28 April 2017



1) Agrometeorological platform Agrometeorological Guidelb

Phenological observations are carried out in standard platforms and
production fields. Standard observation platform has a surface area of 1
hectares (100x100 m) and is divided into four plots. Observation points are
chosen in the four corners of the platform.

Agrometeorological platforms are located in surface as large (=10 ha in the plains and
>3 ha in the hills). Platforms can be fixed in the lower surface, provided that the required
uniformity of the soil and relief. In these conditions shall take into account the following

requirements:

(d to characterize the entire area under cultivation (may be arranged and liner);
(J does not compromise the environmental conditions, that neighboring fields to be

planted with close height and growing season;
. the distance from high vegetation nearby to be at least 20 times the height of the

“obstacle plant”.

In large fruit trees plantations, the platform must have surface
1 ha. For phenological observations will choose four trees
numbered from | to 1V, and for monitoring the growth rate of
fruit will choose the other three will be noted from V to VII.

In private property, the phenological observations can made
on smaller areas, in which case, four trees will be chosen for
observations and other three for biometric measurements
fruits.

Training course on the use of satellite products for drought monitoring Budapest, Hungary
and agricultural meteorology applications 24 - 28 April 2017



Agrometeorological Guideline

2) European coding system BBCH phase of growth and
development of agricultural plants

i - i .
% BBCH scale is a uniform European coding system in terms of the phenological

- stages of growth of the plant similar for all mono- and dicotyledonous species.

Decimal code system, which is divided in the growth and development stages of
primary and secondary, it is based on the developed Zadoks et al (1974), in order to
~ avoid major changes in the phenological classification widely used.

—— . e ™
Biologische Bundesanstalt, Bundessortenamt
BBCH | and CHemical industry — Biologische
- Bundesanstalt, Federal Agency for the
-h' Environment and Chemical Industry

The main stages of growth of the plant 9
Faza Descriere etond

0 Germinare / Incoltire / Dezvoltare m aure

1 | Dezvoltare frunze (lastar principal)

2 Formare de ldstari laterali / Infrétire / Crestere ldstari

3 | Alungire tulping sau crestere rozetd/ Dezvoltare Idstari pringinali

4 Dezvoltare de pdrti recoltabile ale plantei sau de organe vegetative /

Inspicare

5 Aparitie inflorescentd principald

6 Inflorire / Inflorescente

7 Dezvoltare de fructe

8 Coacere sau maturitate a fructelor si a semintelor

9 Senescenta, incepdnd cu latenta

Training course on the use of satellite products for drought monitoring Budapest, Hungary

and agricultural meteorology applications 24 - 28 April 2017



Agrometeorological Guideline !

» The general scale are developed by the individual scales. Also, this scale can be
used for those species for which a special scale is not currently avaible.

» Similar phenological phases for each species have identical code.

» A description is given for each code, and for some important stages drawings
are included.

» For description of phenological development stages, clear and recognizable
used external morphological characteristics.

» Unless otherwise indicated, only the main stem development is considered.

» Growth stages refer to representative individual plants under standard culture.
Standard crop characteristics may also be taken into account.

» The relative values of the specific species and/or variety are used to indicate
dimensions.

» Secondary growth stages (steps) from O to 8 correspond to those of ordinary
number or percentage values. For example, step 3 could be: a third true leaf, the
third internode or 30%b6 of the final length or standard size of the species or 30%b6
of the flowers are open.

» Post-harvest or production storage is encoded 99.

» Treatment of seeds before planting is coded 00.

Training course on the use of satellite products for drought monitoring Budapest, Hungary
and agricultural meteorology applications 24 - 28 April 2017
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Phonological codes used in Agrometeorology Network of National
Meteorological Administration, depending on the growth and development of
crops, according to European Standard BBCH

- Agrometeorological Guideline __—
Maize (Zea mays) -

Winter wheat (Triticum sp. L.)

Mr.ort. | FAZA FENOLOSICA | COD FENOLOGIC
1. Seminat BBCH - 00 o
2. Germinare BBCH - 05 Ne.arf. | FAZA FENOLOSICA FeNoLOSIC | . .
3 Baisdici BECH - 10 1. Seménat BBCH - 00 | '53' FI‘UIt tl'ees
4. Aparitia frunzei a 3-a BBCH - 13 2 Germinare BBCH - 03 Ne.ert, FAZA FENOLOGICA BN OGIC
= a Rasdrire =
5. Infratire BBCH - 21 sich - 10 s Repaus vegetativ BBCH - 00
_ 4. Aparitia frunzei a 3-a BBCH - 13 ~
iei - 2. In i BBCH - 01
6. Incetareq vegetatiei BBCH - 29 =) Tnfrunzice (3, 8, 10 T - o mugurire
7. Reluarea vegetatiei BBCH * Trunze) 2k Dezmugurire E2eR = O
8 Alungirea paiului BBCH - 30 i AR shcn - %0 4 Gresterea lissarilor / frunzelor BBCH - 19
— 7 Inflorirea paniculului BBCH - 51 5. e BECH - 60
% iMP'cc_n BBCH - 1 ’ 8. Mirdsire BBCH - 65 6. e & e BBCH - 69
10. s BBCH - 61 : 9. Maturitate lapte BBCH - 75 = e Fructelon e O
1. Maturitate lapte BBCH - 75 . 10. Maturitate ceard BBCH - 83 = o — e
12. Maturitate ceard BBCH - 87 e L ST Een =6 9. Maturarea lemnului, Tngdlbenirea si cdderea frunzelor | BBCH - 92
13. Maturitate deplini BBCH - 89 12. Recoltare BBCH - 99
14, Recoltare BBCH - 99
N - -
Sunfi Hellanth 0 Sugar beet (Beta vulgaris) ; Soybean (Glycine max)
unflower (Helianthus ann uus) Q Potato (Solanum tuberosum) ; Vine (Vitis vinifera)
Ne.ort, | FAZA FENOLOGICA -
FENOLOGIC Q Rape (Brassica napus)
1. Seménat BBCH - 00
2. Germinare BBCH - 05
3. Rifsdirire BBCH - 10
4. Dezvoltarea primei BBCH - 12
perechi de frunze
5. Infrunzire BBCH - 19
6. Formarea calatidiului BBCH - 51
7. Inflorire BECH - 61
8. Maturitate ceard BBCH - 75
9. Maturitate deplind BBCH - 89 .
10. Recoltare BBCH - 99 - Y N
Training course on the use of satellite products for drought monitoring Budapest, Hungary
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3) Phenological observatiohs Agrometeorological Guideline ,
** Perform a fixed number of typical plants that remain throughout the entire

growing season;

. % The number of typical plants (which are representative of the majority of the
crop plants) differs depending on the crop. Thus, in each plot are selected ten
plants, five stocks for vines, and four trees across each platform for fruit trees.

- Phenological phases are noted as follows:

» the start phase, when 10%b of plants in the phase;
» mass phase, when 50%0 of the plants are in phase;
» the end of phase, when 100%b of the plants had completed the phase.

A _1
B 4) The density of the plant

i

s The data of the plant density determinations are recorded in the register in
electronic form (separately for each culture) and are used in the analysis of
production. N

These observations are transmitted briefings
agrometeorological weekly or on demand through

Local Application Software AGROMETEO

Training course on the use of satellite products for drought monitoring Budapest, Hungary
and agricultural meteorology applications 24 - 28 April 2017



5) Biometric measurements

Wheat, barley, rice,

Agrometeorological Guideline

-

1 '
soybean, potato - e ; Sunflower
".
e plant height; Maize e plant height;
e production elements. e stem diameter;
= plant height; - flowering diameter.

e foliar;

e stem diameter:;

e production elements.

Sugar beet

| Biometric
. determinations differ
| from one culture to
' another in their
. specific biological
 function.

e root diameter;

~_|* production elements.

—
-

-

Vines and fruit trees

e increase in length of the shoots;

e production elements.

and agricultural r'net'eorology applications

Traininacourse on the use of satellite products for drought monitoring X Budapest, Hungary

24 - 28 April 2017



. - — Agrometeorological Guideline
6) Weeding of crop \ s o TN - ’

Quantitative estimation

Note Observations
of weed

1 The absence of weeds No one can see weeds in the crop.

> Weeding very easy It is rare weeds, but they are barely even
nearby.

. Weeds are common. They can be easily
3 Easv weedin distinguished in culture, close, to but a
Y g distance of 20 to 30 m can’t be

distinguished from the growning plants.
Weeds are easily distinguishable even from

4 Average weed a relatively great distance, but is not

observed preventing the development of
culture.

Strong weed that harms culture. Can notice
5 Strong weed the poor growth and development of the
crops due to weeds.

<+ Estimating the degree of crops weeding is done visually for each
land parcel.

% The estimate is expressed Iin note from 1 to 5, in electronic
registries.

Training course on the use of satellite products for drought monitoring Budapest, Hungary
and agricultural meteorology applications 24 - 28 April 2017



7) Damage to crops produced by adverse Agrometeorélogical Guideline
weather phenomena, diseases and pests | g

** Damage characteristic, consists in the description of the parts damaged,
damaged organs, changes in product exterior look (wilting or darkness) of the
plants, leaves, or fruits attacked by pests and diseases.

% The damage involve a visual assessment of the number of organ damage:
iIsolated, many (more than half), most of all, all.

** The surface of extending, by indicating the proportion of the affected part: a
~ | small part, less than half, most of the whole area (in hectares) occupied by the
" culture.

“* The peculiarities of the plant settlement that have been damaged. Plant
observation to be made in the second half of the day when the damaging weather
phenomenon was observed, whether the habitual phenological observation made or
not in that day.

DAMAGE TO THE VEGETATION

WINTER DAMAGE

- Plant frostbite
e Asphyxiation
e The crust of ice

e Frosts
e Drought and dry wind (hot wind)
e Hail and heavy rains

e The uprooting of the > _Asphyxiation I
plants - Date of damaging weather phenomenon;
e Drying crops - Date of the plants examination;
e The uprooting of the - Name of the culture and variety;
plants due the wind - Date of sowing;
- The growing phase of the plants.
Training course on the use of satellite products for drought monitoring Budapest, Hungary

and agricultural meteorology applications 24 - 28 April 2017



8) Eétimation of the state of the crop growing Ag rometeor@
season field and fruit trees in the winter Guideline

'y = It is during the winter and early spring with special importance for the
Implementation of appropriate measures to reduce damage caused by unfavorable
factors.

Winter observations are made from 15 to 15 days from termination of vegetation. Note if the
ground is covered with snow, if there is soil crust , the appearance of the plants, etc.

The dormant period is to determine the viability of the crops, taking samples (monoliths)
only when the ground is frozen. Samples are taken twice during the winter.

The percentage of destruction of the test plants
(monolith): where,
P = percentage of destruction
b x 100 b = the number of plants which not
P= - increased in the sample
a a = total number of plants

9) Visual estimation of the state of vegetation in the warm season (summer)
+ Based on visual observations that are performed both by qualitative estimates

and through notes (1 to 5).

< With the phenological in the day of collection of soil samples.

s A further determination must be made of rice, two weeks after the appearance of

the third leaf mass.

% Measurement of trees and vines to be made at two weeks after flowering and fruit

binding.

Training course on the use of satellite products for drought monitoring Budapest, Hungary
and agricultural meteorology applications 24 - 28 April 2017
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Agrometeorological Guideline

w o

" 'l

10) Quantitative estimation of the state of vegetation ﬁ 1* |

S Quantitative estimation of the state of vegetatlon Is based on
biometric measurements.

11) Biological analysis to the yield i

O The biological analysis to the yield involves performing a series of
analyzes and special measurements on a variable number of
slaughter plant, depending on the crop.

O Plants intended for analysis shall be harvested in the middle of
the platform.

Tralnlng c'ourse on the use of satellite products for drought monitoring . Budapest, Hungary
and agricultural rﬁeteorology applications 24 - 28 April 2017
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4.3. Characterizatio.h of the agricultural year

(September - August)
T T,
» Description of the agricultural peculiarities of agrometeorological year

(September to August) is to analyze specific agrometeorological parameters =
and their influence on field crops and fruit-wine.

» Specific indices and specific thermal and hydro resources are analyzed, in
direct correlation with the plants water demands, required to evaluate the

influence of the growing conditions of the crop.
T

SUMMER
SPRING >

> Knowledge of |
agrometeorological
characteristics of agricultural
year is necessary for the
application of modern
management that involves
making crop rotation, the share
- | of cultivated species, in order to
Analysis of the|seasons and specificintervals| Mmitigate the negative effects of
throughput the growind season=== weather and water risk factors

| on crops.

WINTER

I

AUTUMN

O G e T T— i
£orTRNERIT S01S - &wﬁm P o U T T

Labampeoral de A grsseavara agle
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Characterization of the agricultural year

(September = eugust)

» Characterization |
of the agricultural
agrometeorological |
conditions since |
September to |
August and their |
Impact on the state |
of growth of the |
winter wheat and |
maize crop, as well |
as the yields |
obtained, the |
characterization is |
carried out by |
specific :
Agrometeorological
Indices: |
|
I
I
I
1

[
i

< Hydrothermal regime of air and soil during the autumn sowing. Status vegetation of winter crops
entering dormant:

TT>0°C (heat units) during the period from September to October;
Precipitation amounts registered during September-October;

Decadal average soil temperature at a depth of 10 cm in October;
Soil moisture on 30 September in the 0-20 cm layer of soil (field).

= Winter harshness and its impact on vegetation:

» Winter harshness, expressed by the phenomena intensity, namely cold intensity (sums of mean air
temperatures below 0°C / TTneq.<0°C) recorded in the November to March period and frost intensity
(sums of minimum air temperatures <-10..-15..-20°C / TTnin=-10...-15...-20°C) in December-February
interval.

@ Peculiarities of the transition period from winter to spring:

e Spring index (TTnmes.>0°C / heat units), expressed by sums of positive average temperatures and
calculated for the 12 of February to the 10t April interval.

Precipitation amounts registered during November-March;

Soil moisture in the 0-100 cm soil layer in winter wheat crop at the end of May;

Soil moisture in the 0-50 cm soil layer in maize crop at the end of April;

Decadal average soil temperature at a depth of 10 cm in April.

= Agrometeorological characterization of the growing season crops. The dynamic analysis of rainfall
and their effects on the state of vegetation and crop yield, with the evolution of the thermal impact
on the production data of the phenological phases of winter wheat and maize:

Soil moisture in the 0-100 cm soil layer in winter wheat at the end of June;

Rainfall in the period from June to August and during September to August;

Soil moisture in the 0-100 cm soil layer in the non-irrigated maize crop at the end of July and August;

The intensity (sums of maximum temperatures 232°C / YTna.232°C/heat units) and duration (average
number of days with maximum temperatures =32°C) of the heat phenomenon from June to August.

Traininacourse on the use of satellite products for drought monitoring X Budapest, Hungary
and agricultural r'net'eorology applications 24 - 28 April 2017



Előadó
Bemutató megjegyzései
Considering the agro-meteorological data recorded by weather stations with agrometeorological program, representative for agriculture in the period from September to August.


5. Remote sensing products
used in Romanian drought monitoring system

“* In the last decades, significant agricultural areas across
Romania were affected by extreme climate events, with multiple
negative implications in agriculture, water resources and
ecosystems conservation.

7
L4

In this respect, it is particularly important to know the duration,
intensity, frequency and spatio-temporal distribution of the risk
factors for agriculture (drought, heat, excess / deficit of soil
water, etc) in order to identify the agricultural areas with
different degrees of vulnerability and elaboration of strategic
decisions for long-term planning such as design, location and
operation of irrigation systems in order to ensure the water
needs for plants.

7
L4

To bhave complex agro meteorological information it is
necessary to improve the operational capabilities of monitoring
using advanced remote sensing techniques and Geographic
Information Systems (GIS).

Training course on the use of satellite products for drought monitoring Budapest, Hungary
and agricultural meteorology applications 24 - 28 April 2017
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» Remote sensing techniques play an important role in crop

identification, acreage and production estimation, disease and
stress detection, soil and water resources characterization
because they provide spatially explicit information and access
to remote locations. These techniques allow examining the
properties and processes of ecosystems and their inter-annual
variability at multiple scales because remote sensing
observations can be obtained over large areas of interest
almost every day.

» Data sets provided by satellite systems can be used in global,

regional or local studies, to obtain input data used to produce
various models of energy balance, water balance, etc.

» From remote sensing data can be extracted biophysical,

biological or structural vegetation parameters: leaf area index
(LAIl), biomass, photosynthetic active radiation daily fraction
absorbed by vegetation cover (fAPAR), normalized difference
vegetation index (NDVI1), normalized difference water index
(NDWI).

Training course on the use of satellite products for drought monitoring Budapest, Hungary
and agricultural meteorology applications 24 - 28 April 2017



Előadó
Bemutató megjegyzései
Remote sensing techniques play an important role in crop identification and monitoring, production estimation, soil and water  characterization, extreme events monitoring, etc due to the advantage of providing spatially explicit information and access to remote locations. Satellite systems provide data sets that can be used a different spatial (local, regional and global) and temporal scale, used as input data in many models of energy balance, water  balance, climatic models, and so on… In the next slides I will presents some examples of using remote sensing data for vegetation and drought monitoring. These examples are parts of some projects in that we are or we were involved.


ol e b

= The Normalized Difference Vegetation Index (NDVI) is a non-linear
transformation of visible bands (Red) and near infrared (NIR), being
defined as the difference between these two bands divided by their

sum:
_— .. o T e
NIR — VIS ' v

NDVI1 is a "measure'" of development and vegetation density and is
associated with biophysical parameters as: biomass, leaf area index
(LAl), used widely in crop growth models, the percentage of
vegetation cover of the land, photosynthetic activity of vegetation.

e NDVI values range from -1.0 to 1.0, with negative values indicating @
clouds and water, positive values near zero indicating bare soil, and
higher positive values of NDVI ranging from sparse vegetation (0.1 -
0.5) to dense green vegetation (0.6 and above).

. B4 — B3
NDVIpieiades = 57 T oo

"~ B4+ B3
U B2 — B1
NDVlwoais = 55751
- B5 — B4
4 NDVI gnasats = BS + B4

: L 1
. } . 5'? -
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Előadó
Bemutató megjegyzései
NDVI is a well known index  that is a "measure" of development and vegetation density . It is calculated divided the difference between reflectance in near infrared and reflectance in red to their sum. The common values range from 0.1-0.5, from sparse to dense green vegetation (>0.6). Here are presented the formulas for NDVI estimating from Modis, Pleiades and LANDSAT data.














i AT
= The Normalized Difference Water Index (NDWI) is a satellite-derived index from the
Near-Infrared (NIR) and Short Wave Infrared (SWIR) reflectance channels:

NDWI — NIR — SWIR T N
~ NIR + SWIR , ’
H:"-:..:

Where: SWIR and NIR are spectral reflectance from short wave infrared band and
near-infrared regions, respectively.

"NDWI values range from -1.0 to 1.0. The common range for green vegetation is -0.1 to
0.4. This index increases with vegetation water content or from dry soil to free water.

\ "NDWI index is a good indicator of water content of leaves and is used for detecting

~and monitoring the humidity of the vegetation cover. During dry periods, the
vegetation is affected by water stress, which influence plant development and can
cause damage to crops. Because it is influenced by plants dehydration and wilting,
NDWI may be a better indicator for drought monitoring than NDVI. By providing near
real-time data related to plant water stress, the water management can be improve,
particularly by irrigating agricultural areas affected by drought, according to water
needs.

NDWlyoais =

B2 — B7

B2 + B7
B3 — B6

B3 + B6

Training course on the use of satellite products for drought monitoring . Budapest, Hungary
and agricultural meteorology applications 24 - 28 April 2017
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Előadó
Bemutató megjegyzései
NDWI is a good indicator of water content of leaves and it can be used for detecting and monitoring the humidity of vegetation cover.. Common values for green vegetation are between -0.1 and 0.4.. NDWI increases with vegetation water content, or from dry soil to free water.
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= The Normalized Difference Drought Index (NDDI) is a relatively new
superior drought indicator. It is calculated as the ratio of the difference
between the normalized difference vegetation index and normalized difference
water index and their sum:

NDVI — NDWI
NDDI =
; NDVI + NDWI
1
NDDI _ 55 =5
Landsat 8 B3 + BB

N ~

I- it combines information from visible, NIR, and SWIR channel. NDDI can offer an
appropriate measure of the dryness of a particular area, because it combines
information on both vegetation and water.

N- NDDI had a stronger response to summer drought conditions than a simple
difference between NDVI and NDWI, and is therefore a more sensitive indicator of
drought. This index can be an optimal complement to in-situ based indicators or
for other indicators based on remote sensing data.

Training course on the use of satellite products for drought monitoring Budapest, Hungary
and agricultural meteorology applications 24 - 28 April 2017


Előadó
Bemutató megjegyzései
NDDI is good indicator for drought monitoring, combining information from visible, NIR and SWIR. It is an appropriate measure of the dryness of a certain area, because it combines information on both water and vegetation. The studies have been shown that NDDI had a stronger response to the summer drought condition than the difference between NDVI and NDWI.
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Applications developped in the Caracal area

Zona test SCDA CARACAL - localizare

Imagine RGB - Pleiades -
10.05.2013

N
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Előadó
Bemutató megjegyzései
The first example is focused on agricultural region surrounding the Caracal town. This area is situated in the southern part of Romania, in the historic region of Oltenia, in the Romanati plain, between the lower reaches of the Jiu and Olt rivers. It is a predominantly agricultural area and is situated in one of the most affected zone by drought from the country. On the image are highlighted with red line the parcels analyzed: P1 – sunflower, P2 – maize, P3 – wheat.
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Előadó
Bemutató megjegyzései
First, it is necessary to know the evolution of meteorological data to the nearest agrometeorlogical station, in our case Caracal agrometeorological station. The year 2013 was one of the warmest years, with a deviation about 1.2°C comparing with the mean temperature for the reference period 1961-1990. Analyzing the graph it can be observed that starting from April to August the mean monthly temperature was very high comparing to the reference period 1961-1990. 


CLIMATIC INFORMATION

e Even the year 2013 was warmest comparing with 1961-1990 period,

excepting few month (April, May, July, August and September),
precipitation were higher than precipitation from referencing period (the
maximum value was in June, 133.6 mm).
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Monthly precipitation at Caracal agrometeorological station "r
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Előadó
Bemutató megjegyzései
Regarding the precipitation evolution for the year 2013, it can be see that excepting few months (april, may, july, August, september), precipitation were higher than the reference period 1961-1990. Also, the maximum value was in June, 133.6 mm.


Resolution Panchromatic: 50 cm

Multispectral: 2 m
. Bundle: 50 cm PAN & 2 m MS
Footprint 20 km swath

Single pass mosaics up to
100 km x 100 km

.

Ll
%

Spectral bands  Spectral interval (nm)

Panchromatic 480-830 nm
Blue 430-550 nm
Green 490-610 nm
Red 600-720 nm | I
Near Infrared 750-950 nm
Training course on the use of satellite products for drought monitoring Budapest, Hungary

and agricultural meteorology applications 24 - 28 April 2017


Előadó
Bemutató megjegyzései
For this study we used Pleiades and Landsat data. Pleiades data are high resolution data, with 2 m spatial resolution in multispectral and 50 cm in panchromatic channel. Were acquired 3 images in May, July and August 2013. 
Multispectral image has 4 bands, blue, green, red and near infrared.
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Land cover/use categories over the Caracal
study area

Y

Tuils Irecs
Pastures

| Heterogeneous agrieultural areas
I Forests and semi-natural areas

) N W I f
oo landcover | | 5
|1 Water i
2 Wintercrops ik
i Summercrops | |
Pastures

3
4
5 Bare soil
6 Urban

_ 4y I -S4 .
| Detailed land cover/use of the test area based
. 1 on Pleiadés image of 10 May 2013.

The land cover / use categories of the The unsupervised image classification,
test area based on the CLC database: followed by classes regrouping finally led to 6
cities/villages, arable land, pastures, main land cover / use classes: winter crops
vineyards, forests and semi-natural (wheat), summer crops (corn, sunflower),

| areas, wetlands, water). . pastures, barren soil, urban and water.

-
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Előadó
Bemutató megjegyzései
Here are land cover maps for the study area, in the left is the land cover/land use map obtained from Corine Land Cover data base, that are include main classes: cities/villages, arable land, pastures, vineyards, forests and semi-natural areas, wetlands, water). Arable land represented by crops is colored in light yellow. In the right side is the land cover map obtained from Pleiades image from May 10, 2013 by unsupervised classification method. There are represented the main 6 classes of land cover winter crops (wheat), summer crops (corn, sunflower), pastures, barren soil, urban and water. Summer crops and winter crops are coloured with yellow and orange, respectively. So, it can be observed that the main area is  agricultural area.


NDVI over the Caracal study area issues from
the Pleiades images

- =N
- TEPNLTLS

Satellite data Crop MDA
‘Wheat 0.609
10-May-2013 Corm 0.235
Sun Flower 0.246
Wheat 0.166
3-Jul-2013 Corn 0.687
Sun Flower 0.704
‘Wheat 0.124

26-Aug-2013
Carmn 023
Sum Flower 0.156

[l -

26 August

Clouds or
clouds shadows

Training course on the use of satellite products for drought monitoring

and agricultural meteorology applications
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Előadó
Bemutató megjegyzései
Here are NDVI calculated from the 3 images. NDVI is colored in shades of green to dark green and negative values are colored in shades from yellow to brown, indicating a lack of vegetation or bad health. In the first decade of May 2013 the NDVI values for wheat correspond to the starting process of maturity and for corn and sunflower to the first stage of leaf development. So, in the NDVI color composite map of 10 May 2013, the green color is specific for parcels covered with vegetation; winter crops, like wheat, are well highlighted, while the bare soil seeded with corn or sun flower are represented in shades of brown. 
At the beginning of July 2013 wheat was on harvesting phase and the NDVI reached the minimum level and corn and sunflower were in the flowering and fertilization phases (NDVI > 0.6). In this context, after harvesting the winter crops (03 July 2013), the colors of these parcels are changing in brown while the areas cultivated with corn and sun flower become green. 
In August 2013, the crops of corn and sunflower were in the grain filling and maturity stages, but the NDVI values are lower due to lack of precipitation from middle of July. Thus in the image of 26 August 2013 the green colors are associated with corn parcels as well as with the grass and weeds, which grow up on the bare fields after the crops are harvested.
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LANDSAT 8 satellite data

|
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Spatial
Spectral domain (um) [ Resolution

(m)

Band
Number

1 0.433-0.453 30m
2 0.450-0.515 (blue) 30 m
3 0.525-0.600 (green) 30 m
4 0.630-0.680 (red) 30m
5 0.845-0.885 (near IR) 30 m

1.560-1.660
(short wavelength IR)

2.100-2.300
! (short wavelength IR) 00

0.500-0.680 (panchromatic) 15m

(o]

30 m

1.360-1.390 30m
10 10.6-11.2 100 m
11 11.5-12.5 100 m \l

= , LANDSAT 8 color composite (5, 4, 3) on Caracal
» ' study area 26.07.2014
, i

For this study LANDSAT 8 satellite data of the period May — September 2013 have been
downloaded; finally five images cloud free have been used (10.07.2013, 23.05.2013,
12.09.2013, 26.07.2013, 27.08.2013).
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Előadó
Bemutató megjegyzései
Another kind of data used are Landsat 8 data. Landsat 8 data have 11 bands with 30 m spatial resolution in multispectral and 100 m for thermal channels, and 15 m in panchromatic. From Landsat data we calculated all the three indices mentioned before: NDVI, NDWI and NDDI.


~ NDVI from Landsat 8 (res. 30 m)
23 May 2013

~

NDVI, NDWI, NDDI over the Caracal study area estimated
from Landsat 8 data - 23. 05.2013

+ NDWI from Landsat § (res. 30 m)
23 May 2013

Test area 'Y
. ) f .
= o " | J§q . &
-
P & iRgsn :
5 = - — 4 [0 al
“‘ih “/'- S \\ Jo-o1 "‘3
o SRR o1-02 ==y
\ [ oz-03 .
now 0308 = .
L L . .- .
No Vegetation Rare Vegetation Dense ° .km

- " NDDI from Landsat 8 (res. 30 m) '-.'h \1 % i >
: 2 My 10 B, Data Soil moisture Type of drought Phenological phase
B JR ; (m'/ha)
; % : (0-100 cm)
SR 23.05.2013 || Wheat: 381 Strong pedological drought || maturity
A Maize: 302 Moderate pedological || leaf forming
drought
10.07.2013 || Maize: 1318 Supply near normal flowering panicle, silk, grain
filling
26.07.2013 || Maize: 802 Moderate pedological |[ flowering panicle, silk, grain
drought filling
27.08.2013 || Maize: 374 Strong pedological drought || continues flowering panicle,
matasirea, milk maturity, wax
maturity continues flowering
panicle, silk, milk maturity,
wax maturity

Budapest, Hungary
24 - 28 April 2017



Előadó
Bemutató megjegyzései
In 23/05/2014, for maize (test area) NDVI varies between [0.1 - 0.2]. These values correspond to rare vegetation. During this period the corn is in the phase of leaf development. In the case of winter wheat NDVI value ranges between [0.2-0.3], which are normal values, given that it is in the maturity stage. NDWI index ranges between -0.1 and 0.1 for maize and [0.2 - 0.3] for wheat. Taking into account the table, it can be seen the relatively low values of NDWI suggest the hydrological stress for maize. This is proved by NDDI values (> 0.6). For wheat, NDDI varies between [0.15 - 0.3], values close to normal.



		Data

		Soil moisture (m3/ha)

(0-100 cm)

		Type of drought

		Phenological phase



		23.05.2013

		Wheat: 381

		Strong pedological drought

		maturity



		

		Maize: 302

		Moderate pedological drought

		leaf forming



		10.07.2013

		Maize: 1318

		Supply near normal

		flowering panicle, silk, grain filling



		26.07.2013

		Maize: 802

		Moderate pedological drought

		flowering panicle, silk, grain filling



		27.08.2013

		Maize: 374

		Strong pedological drought

		continues flowering panicle, matasirea, milk maturity, wax maturity continues flowering panicle, silk, milk maturity, wax maturity








NDVI, NDWI, NDDI over the Caracal study area estimated from
Landsat 8 data

_‘
Gl :

" 2/ NDWI from Landsat 8 (res. 30 m)
y ol 10 July 2013
[ [ o

s

| NDVI from Landsat 8 (res. 30 m)
10 July 2013

255

¥ o .
_L — - 3
Data Soil moisture Type of drought Phenological phase
(m'/ha)
(0-100 cm)
_ 23.05.2013 || Wheat: 381 Strong pedological drought || maturity
‘. Maize: 302 Moderate pedological || leaf forming
g drought
- 10.07.2013 || Maize: 1318 Supply near normal flowering panicle, silk, grain
r‘.kﬂ._h filling
1 ] 26.07.2013 [f Maize: 802 Moderate pedological | flowering panicle, silk, grain
drought filling
2 2n 27.08.2013 || Maize: 374 Strong pedological drought || continues flowering panicle,
\ 2 Y matasirea, milk maturity, wax
\ “\ A maturity continues flowering
N panicle, silk, milk maturity,
\"‘\Q\ \j‘g wax maturity
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Előadó
Bemutató megjegyzései
In 10.07.2013 NDVI varies between [0.2 - 0.3] for maize, it being in the panicle flowering and silky stage. NDWI values for maize varies between [0.1 - 0.2], and NDDI between [0.3 - 0.4]. For wheat NDVI values are approx. 0.3, NDWI ranges between [-0.1 - 0.1] and NDDI> 6. For winter wheat this is the harvest stage. Given the amounts of rainfall from June 2013, the values for the two types of crops, in this case, indicates a normal phenological development.



		Data

		Soil moisture (m3/ha)

(0-100 cm)

		Type of drought

		Phenological phase



		23.05.2013

		Wheat: 381

		Strong pedological drought

		maturity



		

		Maize: 302

		Moderate pedological drought

		leaf forming



		10.07.2013

		Maize: 1318

		Supply near normal

		flowering panicle, silk, grain filling



		26.07.2013

		Maize: 802

		Moderate pedological drought

		flowering panicle, silk, grain filling



		27.08.2013

		Maize: 374

		Strong pedological drought

		continues flowering panicle, matasirea, milk maturity, wax maturity continues flowering panicle, silk, milk maturity, wax maturity








NDVI, NDWI, NDDI over the Caracal study area estimated from
Landsat 8 data - 26.07.2013
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NDDI from Landsat 8 (res. 30 m) —L

2611ly:2015 \ Data Soil moisture Type of drought Phenological phase
| TN : (m*/ha)
(0-100 cm)
23.05.2013 || Wheat: 381 Strong pedological drought || maturity
Maize: 302 Moderate pedological || leaf forming
drought
10.07.2013 || Maize: 1318 Supply near normal flowering panicle, silk, grain
filling
26.07.2013 || Maize: 802 Moderate pedological || flowering panicle, silk, grain
drought filling
27.08.2013 || Maize: 374 Strong pedological drought || continues flowering  panicle,
matasirea, milk maturity, wax
maturity continues flowering
panicle, silk, milk maturity,
wax maturity
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Előadó
Bemutató megjegyzései
In 26.07.2013, maize NDVI values range between [0.2 - 0.3], NDWI between [0.1 - 0.2] and NDDI has values between [0.3 - 0.4]. Considering the phenological phase of maize and agro-climatic conditions it can be observed the existence of water stress (moderate pedological drought), which affected the normal evolution of maize.



		Data

		Soil moisture (m3/ha)

(0-100 cm)

		Type of drought

		Phenological phase



		23.05.2013

		Wheat: 381

		Strong pedological drought

		maturity



		

		Maize: 302

		Moderate pedological drought

		leaf forming



		10.07.2013

		Maize: 1318

		Supply near normal

		flowering panicle, silk, grain filling



		26.07.2013

		Maize: 802

		Moderate pedological drought

		flowering panicle, silk, grain filling



		27.08.2013

		Maize: 374

		Strong pedological drought

		continues flowering panicle, matasirea, milk maturity, wax maturity continues flowering panicle, silk, milk maturity, wax maturity








NDVI from Landsat 8 (res. 30 m)
27 August 2013
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NDDI from Landsat 8 (res. 30 m)

27 August 2013

NDVI, NDWI, NDDI over the Caracal study area estimated from
Landsat 8 data - 27.08.2017

. TS

NDWI from Landsat 8 (res. 30 m)
27 August 2013

Test area

Data Soil moisture Type of drought Phenological phase
(m'/ha)
(0-100 cm)
23.05.2013 || Wheat: 381 Strong pedological drought || maturity
Maize: 302 Moderate pedological || leaf forming

drought

10.07.2013 || Maize: 1318 Supply near normal flowering panicle, silk, grain

filling

26.07.2013 || Maize: 802 Moderate pedological |[ flowering panicle, silk, grain
drought filling

27.08.2013 || Maize: 374 Strong pedological drought || continues flowering panicle,

matasirea, milk maturity, wax
maturity continues flowering
panicle, silk, milk maturity,
wax maturity
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Előadó
Bemutató megjegyzései
In 27/8/2013, although maize is in the maturity stage, NDVI values are relatively small [0.1 - 0.2]. NDWI range between [0 - 0.1], which indicate a strong water stress. Severe pedological drought is highlighted by high values of NDDI [0.5 - 0.6].



		Data

		Soil moisture (m3/ha)

(0-100 cm)

		Type of drought

		Phenological phase



		23.05.2013

		Wheat: 381

		Strong pedological drought

		maturity



		

		Maize: 302

		Moderate pedological drought

		leaf forming



		10.07.2013

		Maize: 1318

		Supply near normal

		flowering panicle, silk, grain filling



		26.07.2013

		Maize: 802

		Moderate pedological drought

		flowering panicle, silk, grain filling



		27.08.2013

		Maize: 374

		Strong pedological drought

		continues flowering panicle, matasirea, milk maturity, wax maturity continues flowering panicle, silk, milk maturity, wax maturity
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NDVI from Landsat 8 (res. 30 in)
12 September 2013

i

NDVI, NDWI, NDDI over the Caracal study area estimated
from Landsat 8 data — 12.09.2017
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¥ X _NDWI from Landsat 8 (res. 30 m)
£ 12 September 2013

Data

Soil moisture
(m’/ha)
(0-100 ¢cm)

Type of drought

Phenological phase

23.05.2013

Wheat: 381

Strong pedological drought

maturity

Maize: 302

Moderate pedological
drought

leaf forming

10.07.2013 || Maize: 1318 Supply near normal flowering panicle, silk, grain
filling

26.07.2013 |[ Maize: 802 Moderate pedological || flowering panicle, silk, grain
drought filling
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Előadó
Bemutató megjegyzései
In 12.09.2013, NDVI has very low values | (<0.15) and NDWI indicates strong water stress [-0.1 - 0 for maize, result confirmed also by very high values of NDDI (> 0.1) and agro-meteorological parameters recorded. This indicates extreme drought recorded in late August and early September in the study area.



		Data

		Soil moisture (m3/ha)

(0-100 cm)

		Type of drought

		Phenological phase



		23.05.2013

		Wheat: 381

		Strong pedological drought

		maturity



		

		Maize: 302

		Moderate pedological drought

		leaf forming



		10.07.2013

		Maize: 1318

		Supply near normal

		flowering panicle, silk, grain filling



		26.07.2013

		Maize: 802

		Moderate pedological drought

		flowering panicle, silk, grain filling



		27.08.2013

		Maize: 374

		Strong pedological drought

		continues flowering panicle, matasirea, milk maturity, wax maturity continues flowering panicle, silk, milk maturity, wax maturity








MODIS - NDVI, NDWI and NDDI (500 m resolution)
evolution versus precipitation (recorded at Caracal weather
station) for May — September 2013 - Maize

Porumb

W precipitatii
=0V MODIS

FEENDWI MODIS

Precipitatii (mm)
NDVI/ NDWI/ NDDI

e

w=H 00| MODIS

508

105 2505 206 nw 2007 2807

13.08 2108 29.08 &.09

Data

N
L]

NDVI, NDWI, NDDI
variation estimated =~

T 2

from MODIS data, $ 5
a

= 2
with soil moisture 2 B

= [=]
recorded at g ‘s e

ed a s e

agrometeorological : e

E

=]

station Caracal
(maize), May-
Sptember 2013.

Training course on the use of satellite products for drought monitoring ' Budapest, Hungary
and agricultural meteorology applications 24 - 28 April 2017

L)


Előadó
Bemutató megjegyzései
To improve the quality of information necessary for monitoring and evaluation of drought, accurate correlations can be made between different vegetation indices and main agro-meteorological parameters. In the case of maize crop, is can be observed that the variation of NDVI and NDWI is relatively normal. The values of these indices are lower in the first part of May, due to low precipitation amounts recorded in the previous (leaf development) stage. In this period NDDI index is high, which indicates the existing of water stress. Although in the first two decades of July, precipitation amounts are almost nonexistent NDVI and NDWI  are normal, due to accumulated water reserve in the soil, because of large amounts of rainfall recorded in June. NDVI and NDWI values begin to decline starting in the last decade of July when soil moisture reserve decreases due to lack of precipitation from July and August. The existence of pedological drought is highlighted by NDDI very high values (> 0.6) 


MODIS - NDVI, NDWI and NDDI (500 m resolution)
evolution versus precipitation (recorded at Caracal weather
station) for May — September 2013 - Sun flower
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Előadó
Bemutató megjegyzései
NDVI and NDWI evolution estimated from MODIS are similar in the case of sunflower crop.
The differences are due to the type of crop and specific phenological phases. Decreasing of NDVI and NDWI for sunflower crop in August-September is due to the decreased of soil moisture reserves. This period coincides with the phenological stages of maturity.


MODIS - NDVI, NDWI and NDDI (500 m resolution) evolution
versus Standardized Precipitation Index (calculated for Caracal
weather station) for May — September 2013 - Sun flower
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Előadó
Bemutató megjegyzései
From the second decade of April 2013 there was a lack of rainfall, until the second decade of May, which resulted in decreased soil moisture reserves. SPI values ranged between [-0.876, 0.117], which corresponds to a moderate drought period. This evolution is demonstrated by the NDDI variation for the two types of crops (NDDI > 0.5).	
Although, starting with the end of July there were no significant amounts of rainfall, NDDI had normal values (<0.5) due to soil moisture reserves accumulated in the soil. SPI was between [-0.7, 0], from normal to moderately dry, anticipating moderate drought period of the next interval. 
Starting in late July NDDI > 0.5 for the two types of crop, which indicate the installation of water stress, affecting the normal development of maize and sunflower crops.
So, in this period the phenological evolution of crops was normal, as shown the variation of NDDI. Although, from the beginning of the second decade of July until the end of the month there were no significant precipitation, NDDI had normal values (<0.5), due to accumulated soil moisture reserve in the soil. SPI was between [-0.7, 0] from normal to moderately dry, anticipating moderate drought period in the next interval. But starting in the  late of July, NDDI values were greater than 0.5 for the two types of crops, which indicates installing water stress, thus affecting the normal development of corn and sunflower crops.



MODIS - LAI (1 km) evolutio; iﬁ the Oltenia Plain for 27 July
to 28 August 2013
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Előadó
Bemutató megjegyzései
Here is an example of MODIS LAI product, for Oltenia Plain, which include our study area.  MOIS LAI products are 8 day synthesis, with 1 km spatial resolution. Taking into account the climatic conditions, the evolution shows a decreasing trend of the LAI values over large agricultural areas, corresponding with moderate to extreme pedological drought. Tha small values of LAI are coloured with shades of red.
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Előadó
Bemutató megjegyzései
Another example of using satellite data for vegetation and drought monitoring was done for Covasna county situated in the central part of the country.
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Előadó
Bemutató megjegyzései
The Corine Land Cover (CLC) satellite-database was used to highlight the land cover / use categories of the Covasna study area . The map shows that the share of agricultural lands (represented in shades of orange, yellow and brown) is quite important in the Covasna county.


Nz

= 0

B p

B3| |% ],
cool Tulf
2228 ° @
TR o8 2E s

uuuuuuu

o o o o o o o
= AT w s

......

T
--------

21.07 — 28.07.2013

Bz

® g *

s ™
TBef 2Z (3

0000000

o oo o o o o
= T w ra

S
MODIS NDVI over Covasna county
21.07 - 13.08.2013

29.07 — 5.08.2013

6.08 — 13.08.2013

Date Soil moisture % CAu (Soil water supply Classes
(mc/ha) capacity)
10.07.2013 1216 76 %CAuU Close to the optimal supply
20.07.2013 883 55 % CAuU Satisfactory supply
31.07.2013 695 43 %CAU Moderate pedological drought
10.08.2013 548 34 %CAu Strong pedological drought
20.08.2013 667 42 %CAuU Moderate pedological drought

The soil moisture and soil water supply capacity values recorded at the

agrometeorological station Sfantu Gheorghe.
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Előadó
Bemutató megjegyzései
Comparing current NDVI images with older ones it can monitor the positive and negative deviations that occur during the growing season of vegetation and evaluate the state's relative vegetation throughout the growing season. This slide presents an example of the NDVI spatial distribution obtained from MODIS Surface Reflectance product (MOD09 product) for the 21.07-13.08.2013 time interval. Comparing with CLC map and with soil moisture values, recorded at Sfantu Gheorghe agrometeorological station, it can be observed that from the end of July 2013 NDVI values in agricultural areas decrease.
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Előadó
Bemutató megjegyzései
This slide shows an example of NDVI estimation from MODIS data for several years, for the same time interval. In this case, analyzing the climatological database, the year 2010 was considered a normal year from climatic point of view. Comparing the NDVI values obtained for the years 2011, 2012 and 2013 with NDVI values for 2010 and taking into account the climatological data we can see the areas affected the drought. In our case, the agricultural areas were most affected.
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Date Soil moisture

% CAu (Soil water Classes
(mc/ha) supply capacity)
10.07.2012 811 mc/ha 51 %CAuU Satisfactory supply
20.07.2012 804 mc/ha 51 %CAu Satisfactory supply
31.07.2012 679 mc/ha 42 %CAuU Moderate pedological drought
10.08.2012 636 mc/ha 40 %CAu Moderate pedological drought
20.08.2012 571 mc/ha 36 %CAuU Moderate pedological drought
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Előadó
Bemutató megjegyzései
The next two slides present an example of NDVI, NDWI and NDDI estimated from MODIS data, for the period 21.07-13.08.2012. 2012 was a droughty year, especially in the summer time, in July and august. In this slide can be observed the evolution of NDVI and NDWI for the mentioned period of time. On NDVI images, with light green and light brown are small NDVI values which indicate the affected vegetation. ON the NDWI images, with yellow are NDWI small values that indicate the vegetation with water stress. Observing the values measured ato the agrometeorological station, we can define the areas affected by drought.
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Előadó
Bemutató megjegyzései
Here are presented NDWI and NDDI maps for the same interval, but for the year 2013, also a droughty year. Analyzing the data we can say that the area affeced by drough are the agricultural area. We can see that from the end of July, the NDWI values decrease more( NDWI < 0.1) and NDDI values increase (NDDI ~0.4).


Analysis of vegetation state evolution with satellite-based indices in
Sfantu Gheorghe area on 24 April - 3 Dec. 2013
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Előadó
Bemutató megjegyzései
Analyzing the NDVI, NDWI and NDDI values estimated from satellite data and the precipitation values we can conclude that The minimum values of NDVI NDWI and NDII are recorded in the period 20.07-15.08.2013, due to the lack of precipitation and decrease of the in-soil moisture reserve. The minimum values of NDVI ( NDVI (02-0.35)), NDWI (NDWI  (0.1-0.3)) and NDII (NDII < 0.1) are recorded between 20.07-15.08.2013, due to the lack of precipitation. For this period NDDI has maximum values ~0.4.  
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		337		26.11-3.12.2013		2.8		0.220551		0.024537		0.371128		0.237004





Sheet1

		



pp

NDDI

NDII

NDVI

NDWI

sinteza 8 zile

mm



Sheet2

		





Sheet3

		






INTERNET - free access of
meteorological forecasts and
agrometeorologlcal information
N A . W

> Seasonal forecasts (1-3 months)

» Regional forecasts (2 weeks)
> Notes on the drought evolution

0 ——

© O —— >

» Warnings at national level

» Now-casting forecasts at local level
e . e
| > Soil moisture _
maps » Agrometeorological
O - e forecasts
http / / WWW. meteo romama ro/ e 0N

citoare (AS) pind la apropiste de optim (ApO), in

Training course on the use of satellite products for drought monitoring Budapest, Hungary
and agricultural meteorology applications 24 - 28 April 2017



Today I learned ... ... ...
Today I remembered ... ... ...
Today I discovered ... ... ...
Today I realized ... ... ...

-- Today I was surprised ... ... ...
Today I enjoyed ... ... ...

Today disappointed me ... ... ...

Today I ... ... ...

q .-

'_ﬂ ’ N
Training course on the use of satellite products for drought monitoring l Budapest, Hungary
and agricultural Imet"éorology applications 24 - 28 April 2017



TN,
Thank you for your attention!

Koszonjuk a figyelmet!

S Dana-Alexandra OPREA & Argentina NERTAN
P fpﬂ ,f} N National Meteorological Administration
#. -\ " | 97, Sos. Bucuresti-Ploiesti, Sector 1
g 013686, Bucharest, ROMANIA
- ?_-,-P. Ty

" E-mail: opre

S ’
il gk
o B Fy

. s

sy R
r.

: - s
urse E)fi the use of satellite products for drought monitoring Budapest, Hungary

Training co
d agricul
ra f

tural meteorology applications 24 - 28 April 2017



http://www.meteoromania.ro/
mailto:oprea@meteoromania.ro
mailto:oana.alexandra.oprea@gmail.com

	1. dia
	2. dia
	3. dia
	4. dia
	5. dia
	6. dia
	7. dia
	8. dia
	9. dia
	10. dia
	11. dia
	12. dia
	13. dia
	14. dia
	15. dia
	16. dia
	17. dia
	18. dia
	19. dia
	20. dia
	21. dia
	22. dia
	23. dia
	24. dia
	25. dia
	26. dia
	27. dia
	28. dia
	29. dia
	30. dia
	31. dia
	32. dia
	33. dia
	34. dia
	35. dia
	36. dia
	37. dia
	38. dia
	39. dia
	40. dia
	41. dia
	42. dia
	43. dia
	44. dia
	45. dia
	46. dia
	47. dia
	48. dia
	49. dia
	50. dia
	51. dia
	52. dia
	53. dia
	54. dia
	55. dia
	56. dia
	57. dia
	Applications developped in the Caracal area
	CLIMATIC INFORMATION
	CLIMATIC INFORMATION
	PLÉIADES satellite data
	Land cover/use categories over the Caracal study area
	NDVI over the Caracal study area issues from the Pleiades images
	LANDSAT 8 satellite data
	NDVI, NDWI, NDDI over the Caracal study area estimated from Landsat 8 data – 23. 05.2013
	NDVI, NDWI, NDDI over the Caracal study area estimated from Landsat 8 data
	NDVI, NDWI, NDDI over the Caracal study area estimated from Landsat 8 data – 26.07.2013
	NDVI, NDWI, NDDI over the Caracal study area estimated from Landsat 8 data – 27.08.2017
	NDVI, NDWI, NDDI over the Caracal study area estimated from Landsat 8 data – 12.09.2017
	70. dia
	71. dia
	72. dia
	73. dia
	APPLICATIONS DEVELOPPED IN THE COVASNA AREA
	Land cover/use categories over the Covasna study area
	MODIS NDVI over Covasna county �21.07 - 13.08.2013
	MODIS NDVI evolution over Covasna county 29.07 - 5.08.2010; 2011; 2012 and 2013
	MODIS NDWI and NDDI over Covasna county on �21.07 -13.08.2012
	MODIS NDWI and NDDI over Covasna county on 21.07 -13.08.2013
	Analysis of vegetation state evolution with satellite-based indices in Sfantu Gheorghe area on 24 April – 3 Dec. 2013   
	81. dia
	82. dia
	83. dia

