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Current status of data collection and Sf?aants
proccesing - work in progress
Activity 2.1.1. Development of meteorological studies: Data collection and mapping,

experimental study numerical projection, determination of potential energy resources, Cross

Sectorial Study and Regional Planning guideline regarding agricultural technologies.

Sub -activity 2.1.1.1. Data collection and mapping - a study on the progress of the current
climate resources (1961 -2010) to develop regional policies for managing extreme weather events :

x Organization and data processing of air temperature (minimum value, maximum and average)
for 12 weather stations (Targu Mures, Sibiu, Fagaras, Sebes, Tg. Secuiesc, Blaj, Dumbraveni |,
Odorheiul Secuiesc, Alba-lulia, Baraolt, Brasov and Fundata ) in Region 7 Centre, in the period
1961 -2014 , for evaluation of risk indicators

C winter severity by cold and frost units,

C spring index,

C heat intensity,

C time of the first frost of fall and last spring frost .

x Were developed 3 GIS maps in Region 7 Centre zoning thermal resources (Spring index) for
periods 1961 -1990, 1981 -2010 and 1961 -2014 ;

x Collecting and processing of monthly precipitation and ranges of specific interest (seasonal /
season crop year term average on every series) for 12 weather stations (Targu Mures, Sibiu,
Fagaras, Sebes, Tg. Secuiesc, Blaj, Dumbraveni, Odorheiul Secuiesc, Alba-lulia, Baraolt, Brasov
and Fundata ) in Region 7 Centre, in the period 1961 -2014 , for evaluation of rainfall indicators :

C Rainfall amount during the sowing period (September 1st i May 31);

C Rainfall amount during the dormant period (November 1sti March 31);
C Rainfall amount during the summer period (June 1st i August 31);

C Rainfall amount during the agricultural year (September 1s'i August 31).

x Were represented 12 maps in GIS environment for Region 7 Centre on zoning precipitation
(periods 1961 -1990, 1971 -2000 and 1961 -2014).
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. November - March | .. 2.2 9
Mo Station 1961-199011981.2010 Difference (%) 'fi :_:.-;
1 |ALBA IULIA 142 5 135.8 4 7% |
2 |BARAOLT 130.5 1343 2 9%
3 |BATOS 193.8 1774 'B"_j% Multiannual rainfall regime
4 |BALEA LAC 384.0 382.0 0.6% Blaj 1961 -2014
5 |BLAJ 1287 115.8 T.7%
6 |BOITA 207 5 1979 4 6% i
7 |[BRASOV 138.8 1416 2.0% B media 1961-1990 -
8 [BUCIN 293.8 319.6 8.8% 800 11 g 1redia 1981-2010
9 |CAMPENI (BISTRA) 2407 256 4 6.5% 700
10 |DUMBRAVENI 1642 162 5 1.1% -
11 [FAGARAS 1463 1501 2 6% ;
12 [FUNDATA 2418 2413 0.2% g 0.0
13 |INTORSURA BUZAULUI 145 4 147 1 1.29% E oo
14 [JOSENI 109.1 1123 2.9%
15 [LACAUTI 2016 184.8 -3.3% 30.0
16 |MIERCUREA CIUC 139.7 141 1 1.0% 20.0 {
17 |ODORHEIUL SECUIESC 156.1 1552 -0.6% 004
18 [PALTINIS 225 2 2268 0.7% '
19 |PREDEAL 264 7 246 6 3.2% 0.0 -
20 |[ROSIA MONTANA 2104 2333 10.9%
21|SARMASU 131.1 140 8 7.4%
22 |[SEBES (ALBA) 136.5 127 8 6.4%
23 [SF. GHEORGHE (MUNTE) 1123 117.0 4.2%
24(sIBIU 148 8 1461 1.8%
25 [TARNAVENI (BOBOHALMA)|  140.0 137 5 1.8%
26 |TG. MURES 149 8 150.2 0.3%
27 |TG. SECUIESC 96.9 101.1 4.3%
28 [TOPLITA 161.5 166.0 2.8%
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Mo Station 1961-199011981-2010 Difference (%)
1 [ALBA [ULIA 194 .3 210.0 8.1%
2 |BARAOLT 236.6 2342 -1.0%
3 |BATOS 191.1 2349 22 9%
4 |BILEA-LAC 5441 4732 -13.0%
L |BLAJ 214 1 13T -0.2%
6 |BOITA 280.0 2967 5.6%
7 |BRASOV 266.1 2508 -2.1%
g |BUCIN 343.0 3422 -0.2%
9 |CIMPENI{BISTRA) 265 .4 264 .1 -0.6%
10 [DUMBRAVERI 2529 2509 -0.8%
11 [FAGARAS 2733 266.5 -2 5%
12 [FUNDATA 3385 3377 -0.2%
13 [INT BUZAULUI 2738 2714 -0.8%
14 [JOSENI 2314 2305 -0.4%
15 [LACAUTI 3736 356 15.5%
16 [MIERCUREA CIUC 2394 238.6 -0.4%
17 [ODORHEIUL SECUIESC 245 4 24588 0.2%
18 [PALTINIS 3905 386.2 -1.1%
19 [PREDEAL 3774 376.1 0.4%
20 |ROSIA MONTAMA 2502 283.8 13.4%
21|SARMASL 207.0 199.9 -3.4%
22 |SEBES-ALBA 196.4 203.2 3.5%
23|5F. GHEORGHE-COVASNA | 2413 2355 -2 6%
2415IBIU 2533 2617 3.3%
25 | TARNAVENI{BOBOHALMA) 148.7 2371 59.4%
26 |TG.MURES 226 4 2274 0.9%
27 |TG.SECUIESC 22738 2243 -1.6%
28 |TOPLITA 21T 2435 5.1%
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September - August

_ 155% rai nfa” Mo Station 1961.199011981-2010 Difference (%)
—~ 1 |ALBA IULLA 506.3 526.8 4.0%
2 |BARAOLT 5585 64T 1.1%
Multiannual rainfall regime 3 |BATOS 569 4 6338 6.6%
Lacauti 1961  -2014 4 |BALEA LAC 13239 | 12240 7.5%
5 |BLAJ 5412 538.8 -0.4%
160.0 6 |BOITA 746.3 7394 -0.9%
B media 1961-1990 7 [BRASOV 5948 590.6 -0.7%
140.0 11 g media 1981-2010 8 [BUCIN 9553 [ 1002.2 4.9%
o 9 |CAMPENI (BISTRA) 7397 7694 4.0%
) 10 [DUMBRAVERNI 6281 635.8 1.2%
100.0 11 |FAGARAS G4 4 6333 -1.7%
12 [FUNDATA 8791 8731 -0.7%
E S 13 |INTORSURA BUZAULUI 638 4 636.0 0.4%
60.0 14 [JOSENI 5231 522 5 0.1%
15 [LACAUTI 854 .3 7215 -15.5%
00 m B o W 16 [MIERCUREA CIUC BB5.5 5746 1.6%
el 'R 'R 'H I'E 17 |[ODORHEIUL SECUIESC 613.3 605.8 .29,
15 [PALTINIS g52.2 956.0 0.4%
19 |PREDEAL 950.2 9339 -1.7%
Il I v Vv VI VI VI X X X Xl 20 |ROSIA MOMNTAMNA 704.0 7992 13 5%
Month 21 |SARMASU 5219 5288 1.3%
22 |SEBES [ALBA) £12.4 £12.2 0.0%
23 |5F. GHEORGHE (MUNTE) 536.8 541.0 0.8%
24 |51BIU 626.8 629.2 0.4%
25 |TARNAVENI (BOBOHALMA) | 4704 590.6 25.6%
26 |TG. MURES 5742 5828 1.6%
27 |TG. SECUIESC 500.6 £12.9 2.5%
28 |[TOPLITA 5828 621.5 6.6%
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19611 -2014
-
Month Station Date H'\(/)Ii)r(lsnzrl:\rpn)r fggf_ I; cz)f 4
I Lacauti 17.01.1961 59.9
Il Paltinis 10.02.1984 54.4
1l Tarnaveni 28.03.1988 63.6
v Paltinis 30.04.1982 68.4
Vv Predeal 15.05.1984 84.2
VI Balea Lac 13.06.1988 195.6
VII Lacauti 12.07.1969 1154
VIII Paltinis 25.08.1977 94.6
IX Predeal 6.09.1989 92.1
X Intorsura Buzaului 5.10.2008 91.8
Xl Fundata 18.11.1989 46.9
XIl Predeal 12.12.1990 47.8
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Evaluithorobtheheeaeannanhaiatempeeshperature eregn e
recociiedn @sgion CeQeatre, 9
overl9e61-19%9Daadd 9818 1 -2Q1Mintdealals
e e dillmultianuale Tmed|{'C} | Tmed(C) |Increase/decrease
JOSENI Station 19611930 | 1981-2010 (degree)
Lt ALBA IULIA 94 9.9 0.5
160 [=roda 1963.1650 e BARAOLT 74 78 +0.4
401 | e 1061201 /\ BATOS 85 59 Y
— J N\ BILEA-LAC 0.2 05 +03
e // \\ BLAJ 8.9 9.3 +0.4
P / AN BOITA 8.7 9.1 0.4
20 / N BRASOV 75 78 203
0.0 T T T T T
20 | 1] (il \V2 V2 VI Vil VI IX X Xl X BUGIIII"'-II 35 4[] _D4
wol f AN CIMPENI(BISTRA) 7.1 75 +0.4
201 = DUMBRAVENI 8.3 8.6 +0.3
100 FAGARAS 7 8.2 0.5
A FUNDATA 42 47 +0.5
INT.BUZAULUI 6.0 6.4 0.4
JOSENI 5.0 56 +0.6
LACAUTI 1.2 15 +0.3
Temperaturi medii multianuale MIERCUREA CIUG 55 Eh +0.1
_— RESCOREACIUC ODORHEIUL SECUIESC 7.8 8.2 +0.4
200 PALTINIS 45 47 +0.2
100 | media 1061-1990 PREDEAL 13 5.2 +0.4
140 { [~ media 1981-2010 /A\ ROSIA MONTANA 53 57 +0.4
e ye AN SARMASU 5.6 9.1 0.5
i // \\ SEBES-ALBA 9.1 95 +0.4
40 // \\ SF. GHEORGHE-COVASNA 72 75 +0.3
i —/ AN SIBIU 8.5 8.9 +0.4
20l /H ) woxx x;\xu TARNAVENI(BOBOHALMA) 9.0 9.3 +0.3
P B 4 . TG.MURES 8.8 9.2 +0.4
w0] = TG.SECUIESC 6.8 72 0.4
00 luna TOPLITA 53 58 0.5
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1 v \Y VI VI IX X Xl Xl
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Using remote sensing data for
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GIS database

Ahe  GIS  database
contains info-layers in a
relational structure, that
are: sub-basins and basin
limits; land topography
(15m cell size DEM);
hydrographic and canal
networks; transport
network (roads, railways);
localities; administrative
boundaries; agro i
meteorological  stations;
land cover/land use,
updated from satellite
images

iLegend
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Using remote sensing data for
drought monitoring
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Remote sensimg data

A

Using remote sensing data for
drought monitoring

In order to monitor the vegetation statement, the medium:and high resolution satellite
images have been used to obtain the dedicated vegetation indexes. These indexes are
good indicators of drought and they are used also by theseientific community (European
Drought Observatory). i

TERRA i AQUA/MODIS Surface Reflectance 8-Day ‘L3 Global 500 m products
(MODO09A1): provides bands 1i 7 at 500 m resolution in"an 8-day gridded level-3 product
in the sinusoidal projection. Science Data Sets provided for this product include
reflectance values for Bands 1i 7, quality assessment, and the day of the year for the
pixel along with solar, view, and zenith angles.

TERRA MODIS 81 day LAI/fAPAR product (1 km spatial resolution): is composited every
8 days at 1-kilometer resolution on a Sinusoidal grid. Science Data Sets provided in the
MOD15A2 include LAI, FPAR, a quality rating, and standard deviation for each variable.

Medium resolution satellite data: 2000 - present



Using remote sensing data for
drought monitoring

Vegetation indices

A The Normalized Difference Vegetétion index (NDVI) is a non-linear transformation of

visible bands (Red) and near infraréd (NIR), being defined as the difference between these
two bands divided by their sum: &

NDVI = (NIR-RED) / (NIR + :RfED).

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

A 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).

A Indirectly, NDVI is used to estimate the effects of rainfall over a period of time, to estimate
the state of vegetation for different crops, and environmental quality as habitat for various
animals, pests and diseases.
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Vegetation indices (cont.)

NDVI estimated from MODIS y Legend NDVI estimated from MODIS
05-12.08.2007 y 13-20.08.2007

4 Agrometeorological Stations

Legend
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Lakes Lakes

NDVI is an indicator
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and health of
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RN . @ IO e @ values are colored in

05-12.08.2007

 SECUESC

’ shades of green to

Legend
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NDVI estimated from MODIS Legend NDVI estimated from MODIS dark green and
21-28.08.2007 29.08-05.09.2007 . )

i L, negative values are
colored in shades
from  yellow to
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lack of vegetation or
bad health.

Agrometeorological Stations

Lakes ’ g 7 [
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The NDVI spatial distribution obtained from MODIS data (MODO09A1): 05.08-
05.09.2007 (droughty year)
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Vegetation indices (cont.)

NDVI estimated from MODIS " 3 Legend NDVI estimated from MODIS
05-12.08.2014 13-20.08.2014

13-20.08.2014

Legend

Agrometeorological Stations

NDVI is an indicator
of presence, density
and health of
vegetation
compared to a pixel
(1km?); the positive
@ values are colored in
shades of green to
NDVI estimated from MODIS dark green and
e negative values are
colored in shades
from  yellow to
brown, indicating a

05-12.08.2014

nnnnnn

Legend

Agrometeorological Stations
o
. s
[ regen7

il lack of vegetation or
CA) 21-28.08.2014 bad healthq
29.08-
T o 05.09.2014

The NDVI spatial distribution obtained from MODIS data (MODO09A1): 05.08-
05.09.2014



