WEATHER NETWORKS AND REMOTE SENSING:
FOR WHAT AND TO WHOM?
THE NORTHWESTERN SAO PAULO STATE
WEATHER NETWORK CASE
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Area adicional Irrlgéuel, em hectares

Aptiddo de Solo e Relevo
Regido Estado Y SrEn = Total
RO 758.000 324.716 221.656 1.304.372 2,1%
AC 53.398 0B8.199 43.847 195.443 0,3%
AM 106.030 442.113 982.442 1.530.585 2,5%
Norte RR 191840| 320929 271237 784006|  13%
PA 572.150 1 400.070 Z 114.016 4 086.235 6,7%
AP 85.819 311.055 182.808 579.681 0,9%
TO 291.936 021.542 1.332.644 2.546.123* 4,1%
MA 153.251 882.230 857.977 1.893.458 3,1%
Pl 256.977 583.235 B0B.375 1.448.587 2,4%
CE 125.323 223.013 163.905 512.241 0,8%
Nordeste PB 33.733 85.999 65.557 189.289 0,3%
PE | sssoa| 170380 99713| 358687 |  06%
AL 8.296 25.066 63.261 96.624 0,2%
SE 5.120 17.624 46.334 69.078 0,1%
BA 1.036.340 1.150.194 1.254.698 3.441.232 5,6%
MG 1.620.885 2.351.884 4.691.329 8.664.098 14,1%
ES 9.109 96.600 457.952 563.661 0,9%
Sudeste
Rl 2.237 86.557 583.251 672.045 1,1%
SP 1.793.686 1.259.482 1.155.085 4.208.252 6,9%
PR B0B.625 1.218.671 1.436.605 3.463.901 5,6%
RS 1.402.562 817.034 1 311 443 3.531.039 5,8%
M5 2.186.652 1.236.439 1.009.530 4.432.620 7,2%
T 4634241 3475776 1406973 | 9516989 |  155%
Centro-Oeste GO 2.085.782 1 E?_E }'95 1 -I‘-'ISEI 539 5.404.116 8,8%
DF 10.791 14.917 31.352 57.059 0,1%
Total 18.426.701 19.649.511 23'2314?? 61.357.688 100,0%

30,0%

38.076.212 ha (62,1%)
* Area irrigdvel do Tocantins difere do Plano Estadual por ndo considerar as dreas de vdrzeas.

37,9%
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http://www.agr.feis.unesp.br/pdf/inovagri_geral/apresentacoes/dia_1/caio_ana.pdf
http://www.agr.feis.unesp.br/pdf/inovagri_geral/apresentacoes/dia_1/caio_ana.pdf
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Water balgnce n llha Solteira region (1967 - 2.002) Water balance in Ilha Solteira region (2000 - 2010)
60 200 1 M s
40
20 150
8 ° 100
5200+
o 0
E 40 £s0
= @
€60t E
=0
80 E
-100 -50
-120
140 ¥ 100
160 B Deficiéncia M Excedente i Retirada M Reposicéo s k BReposigio W Refirada MExcedente M Deficiéncia L
E Jan Fev  Mar Abr Mai Jun Ju Ago Set Out Nov  Dez Jan Fev Mar Abr Mai Jun Jul Ago Set Out Nov Dez

19

Necessidade de Irrigagdo
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Damiao et al. (2010) 2
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Disponibilidade de Agua no Solo (Média do Periodo) https //WWW aq rlte m DO ) qov br Disponibilidade de Agua no Solo (Média do Periodo)
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80 -77 -74 -71 68 65 -62 -59 -56 -53 -50 -47 -44 -41 -38 -35 -32 -29 -26 -23 |——| |'—;| (mm) |——| |——|
Longitude BONANCA 21/05/2017 § 16/08/2017 a7 11.2 |17/08/2017 02/0%/2011
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http://www.relevobr.cnpm.embrapa.br/conteudo/aplicacoes/bp3_SAR_vf.pdf
http://www.relevobr.cnpm.embrapa.br/conteudo/aplicacoes/bp3_SAR_vf.pdf
http://www.relevobr.cnpm.embrapa.br/conteudo/aplicacoes/bp3_SAR_vf.pdf
http://www.relevobr.cnpm.embrapa.br/conteudo/aplicacoes/bp3_SAR_vf.pdf
http://clima.feis.unesp.br/

O PAST: The effects of human impacts on water resources was only viewed on a local
scale.

O TODAY: Water resources must be analysed at the hydrological basin scale, where
the planning and occupation is an increasing necessity in society with rising water use,
compromising the environment by the coupled effects of climate and land use changes.
0 Water demand already exceeds supply in many parts of the world and as population
continues to rise, many areas are expected to experience water scarcity.

O Simultaneously with this scarcity is the continuous pollution of the rivers in the
development countries.

0 Rising conflicts are expected as populations expand, economies grow, and the
competition for limited water supplies intensifies. Basin-level dialogues among different
users, are required for the water allocation criterion. These dialogues which depend on
the knowledge base and the general trust in the available hydrological data, as land
use, water consumption and yield of each agro-ecosystem in a region.

U Several ways of water use can be found together with the increase of population and
the need of food production in the Northwest of Sao Paulo State and Brazil.

WATER PRODUCTIVITY MODELING IN WATERSHED WITH CHANGING
LAND USE PROJECT

FAPESP / FACEPE (Water Productivity Project 2009/52.467-4), Remote Sensing
Service Laboratory at USU and UNESP finnancial support

G300 d

I Em‘-‘*:na

R FAPESP ([T unesp
Universit

JIengoLice s marecdo Semiarido Campus de Ilha Solteira



http://bv.fapesp.br/pt/auxilios/24655/modelagem-da-produtividade-da-agua-em-bacias-hidrograficas-com-mudancas-de-uso-da-terra/
http://bv.fapesp.br/pt/pesquisador/4461/fernando-braz-tangerino-hernandez?q=Fernando Braz Tangerino Hernandez
http://bv.fapesp.br/pt/pesquisador/4461/fernando-braz-tangerino-hernandez?q=Fernando Braz Tangerino Hernandez
http://bv.fapesp.br/pt/pesquisador/4461/fernando-braz-tangerino-hernandez?q=Fernando Braz Tangerino Hernandez
http://bv.fapesp.br/pt/pesquisador/4461/fernando-braz-tangerino-hernandez?q=Fernando Braz Tangerino Hernandez
http://bv.fapesp.br/pt/pesquisador/4461/fernando-braz-tangerino-hernandez?q=Fernando Braz Tangerino Hernandez
http://bv.fapesp.br/pt/pesquisador/4461/fernando-braz-tangerino-hernandez?q=Fernando Braz Tangerino Hernandez
http://bv.fapesp.br/pt/pesquisador/4461/fernando-braz-tangerino-hernandez?q=Fernando Braz Tangerino Hernandez
http://bv.fapesp.br/pt/pesquisador/4461/fernando-braz-tangerino-hernandez?q=Fernando Braz Tangerino Hernandez
http://bv.fapesp.br/pt/pesquisador/4461/fernando-braz-tangerino-hernandez?q=Fernando Braz Tangerino Hernandez
http://bv.fapesp.br/pt/pesquisador/4461/fernando-braz-tangerino-hernandez?q=Fernando Braz Tangerino Hernandez
http://bv.fapesp.br/pt/pesquisador/4461/fernando-braz-tangerino-hernandez?q=Fernando Braz Tangerino Hernandez
http://bv.fapesp.br/pt/pesquisador/4461/fernando-braz-tangerino-hernandez?q=Fernando Braz Tangerino Hernandez
http://bv.fapesp.br/pt/pesquisador/4461/fernando-braz-tangerino-hernandez?q=Fernando Braz Tangerino Hernandez

WHAT DO WE NEED?

Tools to support the research irrigated agriculture
and efficient water use

* Weather data

» Estimate and release the ETo

« Evaluate Irrigation system

* Monitoring ETactual X Irrigation water use

e ETc-= Crop evapotranspiration .
Water use efficiency

Water productivity (kg/m?3)
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MANAGEMENT OF HUMAN
RESOURCES AND EQUIPMENTS

SOFTWARE HARDWARE
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http://ahi_fernandopolis1.pptx
http://ppt/slides/slide49.xml

1. Anemometer and wind vane NORTHWESTERN SAO PAULO STATE
WEATHER NETWORK

(wind speed and direction)

2. Net Radiometer
(NR-LITE-L)

3. Piranometer
Solar radiation (LI200X-L18)

4. Rain gauge
(ENC16/18-DC-SB-MM)

5. Quantum

PAR (LI190SB-L19)

6. Air temperature & humidity =~ U ¥,
Sensors
(CS215-L14)

7. Direccional antenna
(Communication by radio)

8. Lighting rod

9. Solar panel

AN 4 -5 Wh LSRN AL

unesp’<s http://clima.feis.unesp.br
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NORTHWESTERN SAO PAULO STATE WEATHER NETWORK
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http://clima.feis.unesp.br

PROJETO

Rede de Estagoes
Agrometereolégicas do
Noroeste Paulista

FUNCAO

Analisa, Estuda e Informa
a Evapotranspiragao das
regidoes monitoradas

AVAVAV

Area de Hidraulica e unesp s

Irrigacao da UNESP

UNIVERSIDADE ESTADUAL PAULISTA

http://clima.feis.unesp.br/fags.php llha Solteira " swuooeuesaums
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http://clima.feis.unesp.br/
http://clima.feis.unesp.br/
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http://clima.feis.unesp.br/faqs.php

NORTHWESTERN SAO PAULO STATE WEATHER NETWORK

FOR WHOM?
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Researchers and students & =,
Entrepreneurs %;
Citizens of the Northwestern
Sugar and alcohol plants

Farmers in general All the stakeholders working or

Civil defense that are influenced by weather
Engineers condition, water resources,

environmental sciences and
Events irrigated agriculture
R FAPESP http://clima.feis.unesp.br
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CHANNEL CLIMA OF UNESP

- |== http://iclima.feis.unesp.br

Estacbes Off-Line

Vaja 0 mapa da chuva acumulad:
ca durante 0 dia, acualizado a cada 5
do a minutos

d Visible part of the Northwestern S&o Paulo State Weather
Network

4 Update of collected data every five minutes

4 Availability of data free of charge for internet users

d Temperature, relative humidity, precipitation, radiation,
Insolation, pressure, speed and direction of the wind

d Evapotranspiration

After: Hernandez et al (2011). Tools for support and technology transference for

W - ;
unesp»‘y irrigated agriculture. .
_FAPESP
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http://www.agr.feis.unesp.br/pdf/aspire_poster_tools_final_eng.pdf
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Publicado por Pedro Henrique
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(:) Tarde de Domingo chuvosa no Noroeste
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o As 15:30 em Itapura foi registrado uma
chuva de 15,5 mm, chegando a uma
intensidade de 186 mm/h, e a
velocidade média do vento foi de

Press releases



http://clima.feis.unesp.br/

A = <
s W
el unesp v ==

. A stacao Agrometeorolégica

RANAPUA - SP

P1 287°S  Long: 50° 33!57

UNESP Ilha Solteira

‘o
?niigte:: \ . UNESP Ilha




unesp’«

Campus de Ilha Solteira

erigaca.hp
FonelFax: 018 - 3743-1180

B S FERS

unesp <
= MANUTENGAO N

RELATORIO DAS VISIT
L OGICA DO NOROE

REDE AGROMETEOQF

ESTACOES

Paranapud
Populina
W6polis
S délia Ploneiros
Bonanga
Santa Adélia

f ESTAGOES Plantas
| Paranapua

} Populina _

’ Marinopolis

| Santa Adelia
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EVAPOTRANSPIRATION ON A LARGE SCALE

2 ET traditional method:
ET.=ET,=ET, x K,

Difficult to estimate the impact of water deficits

0 Sattelite Image and remote sensing:

The energy balance is applied to each pixel to
compose the map of spatial variation;

Sites where there is water restriction and reduction of
ET are identified,;

Can be applied to any kind of vegetation

FIRST PAPER COMBINED WEATHER AND REMOTE SENSING FOR
EVAPOTRANSPIRATION EVALUATION

Hernandez et al. (2011) - Preliminary evaluation of the SEBAL model for estimating the spatial
distribution of evapotranspiration in irrigated areas in Northwestern Sdo Paulo
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CROP COEFICIENTE (Kc) - CORN

1,6

1,4

1,2

1,0

&
0,8
0,6 -

04 LOCAL CALIBRATION

BIGGEST CHALLENGE

0O 10 20 30 40 S50 60 /0 80 9 100 110 120 130 140 150

0,2

0,0

DAP: Days after planting
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Northwestern Sao Paulo
State

Coordinates:
20°41'40"S
50°59' 02" W

There are 20 center pivots

2.111 hectares irrigated
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EVAPOTRANSPIRACAO DIARIA EM 12 DE JULHO DE 2010
A PARTIR DO MODELO SEBAL UTILIZANDO IMAGEM LANDSAT TM 5

|

",

[ Pivos
ETa (inm/dia)
P 6.0

s 0.0
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Tabela 1. Parametros utilizados na estimativa da ET, e obtidos pelo modelo SEBAL.

Pl- | AREA | CULTURA | DAP I_.'T.| SEBAL| UT. | SEBAL | DIFE- | DPET, SAVI(COST.
VO RENCA | SEBAL - L=b.1)
ha Dias Ke ET, (mm/dia) mm/dia | mm/dia | MEDIA | DP | K, ¢
1 109 milho 78 114 1,2 4.9 47 0,2 0,13 0,76 |0,02] L15
2 75 milho 86 | 1.4 1,1 4.8 43 0,5 0,26 0,76 |0,01] 1,15
3 19 QG jijﬁn 5 104 lz 3.4 4.8 -34 0,35 0,08 |0,03]0,14
4 109 milho 3 [,3 49 4.8 0,1 0,18 0,74 10,03] 1,15
5 69 @{J 13 10,5 1,3 . 4,9 -3,1 0,21 0,14 |0,02] 0,24
6 120 milho L I,1 4.9 4.3 0,6 0,12 0,76 |0,02] L15
7 15 milho 28 1 1.3 1,2 4.5 44 0,0 0,25 0,75 10,02] LL15
8 75 /mu];m___ﬂﬂ_ 1,1 4.3 4.3 0,0 0,21 0,75 10,02] LL15
9 1 2{< |__Tepouso - |03 1,1 D11 4.1 -3,1 0,69 0,12 10,02] 0,15
10 75 mi[ho 5 1,2 1.8 4.6 -2.8 0,20 0,64 |002]1,12
11 95 milho 121 | 0,5 1,1 1.8 4.3 -2.6 0,13 0,66 |0,03] 1,15
12 95 milho 95 | 1.0 1,2 34 4.5 -1,1 0,18 0,72 10,03] LL15
13 162 milho 102 | 0,7 1,2 2.4 4.4 =21 0,16 0,73 10,02] 1,15
14 100 milho 91 | 1,1 1,2 4,0 44 -0.4 0,14 0,76 |0,03] LL15
15 100 milho 106 | 0,5 1,2 1.8 44 -2.6 0,21 0,71 10,02] LL15
16 117 milho 117 ] 0,5 1,2 1.8 4.5 =27 0,12 0,69 1002] 1,15
17 145 cana - - 0,9 - 34 0,32 0,38 |0,09] 0,66
18 120 cana - - 1,0 - 3.8 0,12 0,54 10,04] 093
19 120 cana - - 1,0 - 4,0 0,26 0,53 10,10] 0,91
20 120 cana - - 0.9 - 34 0,21 045 10,06] 0,78
MD | 106 - - 109 1.1 3,1 4.3 -1.4 0,22 0,58 |0,03] 0,94

After:

A FAPESP

* DAP: Dias apds o plantio; UT.: Utilizado; Kc: Coef. de cultura; DP: Desvio-padrio; MD: Média
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EVAPOTRANSPIRATION ON A LARGE SCALE

TEIXEIRA (2010)

TEIXEIRA, A.H.C. Determining regional actual evapotranspiration of
irrigated crops and natural vegetation in the S&o Francisco river
basin (Brazil) using remote sensing and Penman-Monteith equation.
Remote Sensing, v.2. p.1287-1319. 2010.

- Don’t need the identification of extreme conditions

- Makes use of the modelled ratio of the actual (ET,) to the
reference (ET,) evapotranspiration

- The use of the fraction ET_/ET, is highlighted by the model
METRIC, where it is applied to extrapolate instantaneous
values of ET to larger time scales (Allen et al., 2007).
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DAILY ACTUAL EVAPOTRANSPIRATION (ET,) in the study
area of the Northwestern side of Sao Paulo State by SEBAL
(a) and TEIXEIRA (b) models

ET, (mm d?)
5.0

0.0
Hernandez; Teixeira; Neale; Taghvaeian (2012). Determining actual evapotranspiration on the large scale

using agrometeorological and remote sensing data in the Northwest of the Sao Paulo State, Brazil.
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http://www.agr.feis.unesp.br/isihc_julho_2012.php

PIVOT [ AREA | CRCA | DAP | FAC

SEBAL i'lE)«(ELRA FAO iSEBAL"fEi)(EERA'SEBAL TEIXEIRA

ha ETJ/ET, ET, (mm.d™) SD (mm.d})

— 1 109 [ Comn | 78 | 1.4 12 1.2 4.9 4.7 4.5 0.13 0,10

—_— 2 75 | comn | 86 | 1.4 11 1.2 4.8 4.3 45 0.26 0.13

—_— 3 109 | Bean | 5 | 0.4=f= 1.3 == 05 14=f= 48 == 2.0 0.35 === 0.18

— | 109 | Corn | 83 | 1.4 13 1.2 4.9 4.8 4.4 0.18 0.10

— 5 69 | Bean | 13 | 0.5m= 1.3 == 06 18=f= 49 == 2.3 0.21 == 0.12

------‘

— G 120 | Comm ! 76 | 1.4 1 11 1.2 4.9 4.3 4.6 0.12 0.08

—_— 7 75 | Corn | 88 | 1.3 : 1.2 1.2 4.5 4.4 4.4 0.25 0.16
orn . . . . . . . .

) 75 | Comn | 89 [ 12 I 11 1.2 4.3 4.3 45 0.21 0.11

— 9 | 120 rgf;g‘eg - | 03==11 == 05 11 =41 =f=20 0.69 s=0.28

> 10 | 75 | Ccomn | 116 0.5:*1.2 = 11 1858 46 = 4.1 0.20 59 0.13

> 11 | 95 | Com j121| 055 1.1 1.1 18 43 4.2 013 | 0.0

> 12 | 95 | Com | 95 |10] 12 1.2 34 45 4.4 018 | 0.16

>13 | 162 | Com [ 102 | 071 1.2 1.2 24 44 45 0.16 | 0.0

> 14 | 100 | Com | 91 | 1.1} 1.2 1.2 40 4.4 4.6 014 | o011

> 15 | 100 | Com } 106 | 05] 12 1.2 18 44 4.4 021 | 013

>16 | 117 | Com | 117 | 051 1.2 1.1 18 45 43 012 | o011

- s - ol

—> 17 | 145 |sugar | - [ - 0.9 0.8 - 3.4 3.1 0.32 0.35
cane

—> 18 | 120 |sugar | - | - 1.0 1.0 - 3.8 3.8 012 | o014
cane

—_——> 19 | 120 |sugar | - | - 1.0 1.0 - 4.0 3.7 026 | 036
cane

—_— 20 | 120 [sugar | - | - 09 0.9 - 3.4 3.3 021 | o024
cane

Mean | 106 | - o9 11 1.0 31 43 3.9 022 | 016

After: Hernandez; Teixeira; Neale; Taghvaeian (2012). Determining actual evapotranspiration on the large
scale using agrometeorological and remote sensing data in the Northwest of the S&do Paulo State, Brazil.
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DAILY ACTUAL EVAPOTRANSPIRATION (ET,) SEBAL (a)
and TEIXEIRA (b) models

(@)

CENTER PIVOT 11
The farmer used K, = 0.5
121 DAP

RS Model indicated Kc = 1.1

A FAPESP

CENTER PIVOT 3
The farmer used K, = 0.4
Bean 5 DAP
RS Sebal indicated Kc = 1.3
RS Teixeira indicated Kc = 0.5

(b)

Hernandez et al (2012). Determining actual evapotre
on the large scale using agrometeorological and remote
sensing data in the Northwest of the S&o Paulo State, Brazil.
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Histograms of daily actual evapotranspiration (ET,) of the Northwestern
Sao Paulo, Brazil: Center pivot 3 (a) and 11 (b).
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IRRIGATION MANAGEMENT (DAILY WATER BALANCE)

0 ETo (Penman-Monteith) provided by UNESP llha Solteira

0 FAO 56 (Allen et al., 1998) with the crop coefficients (Kc) proposed
L Regional and crops varieties with suitable Kc are proposed

O Full control of water applied.

CROP COEFICIENTE (Kc) - CORN

1,6

1,4

12

o
X0,8

K}
(Y
-
%
3
1,0 *
%
%
%
°
-
.

0,6

0,4

0,2

0,0 A

DAP: Days after planting
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Reference Evapotranspiration (ETo) Zones
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Monthly Average Reference Evapotranspiration by ETo Zone (mm month*)
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22|48 P 45"’ 3 9’ 35 28140134, 3 5’ 390 ’4 5" 4 4" 4 3 Geographic Coordinate System: SIRGAS 2000
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, 2016
SILVA JUNIOR et al (2017). Determinacao de zonas homogéneas de evapotranspiracao de

referéncia .J‘mp



http://www.agr.feis.unesp.br/pdf/sbsr_2017/galoa-proceedings--sbsr-60102-determinacao-de-.pdf

0,408A(Rn—G)+y 200

T +273

wle,-e)  Software SMAI - Irrigated

ETo =
Penman-Monteith

ETo - evapotranspiracio de referéncia (mm.dia');

A+y(1+0.34u,)

Agriculture Management
System

Rn - radiacéo liquida na superficie das culturas (MJ.m-2.dia-");

G - densidade do fluxo de calor do solo (MJ.m2.dia-");
T - temperatura média a 2 metros do solo (°C);

uz - velocidade do vento (m/s);

es - pressao de saturacéo de vapor (kPa);

ea - pressdo atual de vapor (kPa);

es-ea - deficit de pressédo de saturacdo de vapor (kPa);
A- declive da curva de presséo de vapor (kPa. °C-");

y - constante psicrométrica (kPa. °C-1).

Download: hitp://clima.feis.unesp.br/smail
Versao 1.0 em 2011 -
http://www.aqgr.feis.unesp.br/pdf/Conird 2011
IMARIANO.pdf

Versdo 2.0 em 2014 —- HORARIA
http://www.agr.feis.unesp.br/pdf/conird 2014
/101 daf.pdf

ALLEN, R.G.; PEREIRA, L.S.; RAES, D.; SMITH,
M. Crop evapotranspiration - Guidelines for
computing crop water requirements. Roma, FAO
Irrigation and Drainage, Paper 56, 1998. 297p.

A FAPESP

.: Downloads do SMAI e 10223 :.
September, 18, 2017
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=i SMAI - Sistema para Manejo da Agricultura Irrigada

UNESP
vy g

Evapotranspiracdao de Referéncia
Ol He 0 =

Lattude 20,9234 [Graus decmais | J
|

Altitude 337,00 —
Informagdo
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TEIXEIRA (2010) x SAFER

Surface albedo - a,; Planetary albedo - a,

Surface temperature - T,; Brightness temperature - T,

IN[(ET/ETg)sai

Normalized Difference Vegetation Index - NDVI = S 19
Atual evapotranspiration - ET,
Reference evapotranspiration - ET,

/(o NDVI)

0l ag-aa,+b 0.70 0.0 0.96

Ty T,-aT_+b 1.11  -31.89 095

ET/ET, ET/ET,=exp{a+ b[T,/(e;NDVI)]} @ -0.008  0.91

Teixeira; Hernandez; Lopes (2012). Application of Landsat images for quantifying the energy
balance under conditions of land use changes in the semi-arid region of Brazil.

The model for ET estimations, now called SAFER (Simple Algorithm For
Evapotranspiration Retrieving), has the advantage of simplicity of application...

A FAPESP

7

unesp’«

Campus de llha Solteira



http://www.agr.feis.unesp.br/pdf/heriberto_safer_landsat.pdf

ET/ET,
rex 140

112

028

. - " 0.00
Figure 4. Spatial distribution of the ET/ETO ratio in an area involving the comn plots, located at the north-western side

TEIXEIRA; HERNANDEZ, ANDRADE,

LEIVAS, VICTORIA; BOLFE.

(2014).

of Sdo Paulo State, Brazil. DOY means days of the year and the letters G and S are Grain and Silage, respectively

Irrigation performance assessments for

corn crop with Landsat images in the

Sao Paulo State, Brazil.

Table 1. Imgation performance indicators of com crop for grain (A) and for silage (B). Area; Growing season (GS);

:ﬁ' ’ ®)

water applied through rngation I_"'v’l]; precipitation (P), relabive evapotranspiration {Rn-:r]'; water deficit (WD) relative

;‘-‘__,.‘,' water supply (R, ), productivity {YF} and water productivity based on evapotranspiration (WP_ ) and on irmgation
‘" (WF)
& o, AT GS Vi P Ra WD Rus| Y, |WPu| WPI
£ (nm G5 R ) (day9) (mm)  (mm) @ (mm) () | (tha") [kegm)f (kgm)
P, &= (A} Irrigation performance indicators fof grain
s s— 490 Pes Gl 108.0 169 436.9 240.0 0.98 11.8 1.3 7.2 1.4 1.7
(< P N, G2 74.0 155 498.2 48.0 0.96 200 1.1 10.3 2.1 2.1
- 3 G3 108.0 168 463.7 2420 0.93 36.5 1.4 8.0 1.6 1.7
G4 91.0 155 495.6 65.0 0.78 110.2 1.1 3.9 2.3 1.8
G35 100.0 158 405.9 160.0 0.79 100.4 1.2 10.7 2.8 2.6
Mean 96.2 161 460.1 151.0 (.89 55.8 1.2 9.0 2.0 2.0
(B) Irrigation performance indicators foq silage
. Gl 118.0 123 454.9 57.0 0.99 2.6 1.3 333 B8 7.3
G2 77.1 129 4432 77.0 0.90 40.7 1.3 31.2 8.9 1.0
G3 75.0 124 4421 T77.0 0.95 205 1.4 6.5 10.3 8.3
. G4 157.2 111 358.6 95.0 0.99 2.6 1.4 46.5 14.1 13.0
G3 100.0 114 361.8 52.0 1.00 0.0 1.2 48.2 13.8 13.3
p D Mean 105.5 120 412.1 71.6 0.97 13.3 1.3 39.1 11.1 9.5
unesp’«
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Figure 4 — Relations between crop coefficients (Kc) and the accumulated degree-days (DDq) for corn
crops. Grains (A); silage (B).

IRRIGATION PERFORMANCE ASSESSMENTS FOR CORN CROP WITH LANDSAT
W7’ IMAGES IN THE SAO PAULO STATE, BRAZIL. (TEIXEIRA; HERNANDEZ, ANDRADE,
anesp | EIVAS, VICTORIA; BOLFE, 2014) R FAPESP

RIDRAGLICA E IRRIGACAD
ILHA SOLTEIRA - 5P

ga



http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf
http://www.agr.feis.unesp.br/pdf/safer_irrigation_performance_bonanca_2013_inovagri.pdf

LEGENDA
b E Campo de golf em construgdo

g : [Irraca D solo exposto
Residencial D telhado
[ construgao L Area Verde

{ I drea verde UNIP

W00 76970

| \ | dist industrial

|\ | Residencial em construcdo

WISH TG00 769680
9550 69600 69650 9700 69750

769500
69500

60480
769400 769450

WO TGIIL 769400
69350

FEITOSA: HERNANDEZ; FRANCO:; TEIXEIRA: [ constucdo
NEALE.(2016) Energy balance in the watershed of Ipé, :“‘:’“"‘:“"“'s [ corpo aigua
Northwestern Sdo Paulo State, Brazil. il =
AREAS DEGRADADAS - TYPHA sp
&7\
unesp’s "

Campus de llha Solteira


http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1
http://www.agr.feis.unesp.br/spie_2016_1

2015121

o <
: . };j : TEMPERATURA
| - liy 3%, = 431
i ﬂ)« I AR 4,09
| 4 35.0 |
i v, el I
| ~
i e 327 35)
i : e
| 2 e - 30.0
! o : [
i Fal 3 245 2
i ¢ o Condominios >
H " o ~
i ¥ 4 . 2 250
| § &
| @ - A\rea verde - 164 g
i 4.\‘, :
| o =
: L - pe 20.0
I :
; &
1
! 15.0 : . : ; . . . -‘
! - jan/24 fev/56 mai/121  jun/168  jul/200  ago/232  set/264  out/281
1 a
i (mm dia™)
: ———S0LO EXPOSTO ~ ==———=AREAVERDE == MEDIA GERALDAIMAGEM  ——NUCLEO URBANO e MATA
| UTM
! 228
i Datum 84
L

Tabela 3. Componentes do balanco de energia médio para as oito imagens estudadas.

%

°C MJ m-2dia? MJ m-2dia? mm dia?
Jan/56 27,0 0,50 22,24 2,76 17,89 11,12 8,55 0,42 0,77 0,25 8,97 1,1
Fev/121 23,8 0,49 2,03 3,27 16,99 1,00 -2,00 0,04 -2,00 3,27 -1,96 1,3
Mai/168 26,8 0,46 21,0 3,36 19,89 9,60 6,80 0,28 0,71 0,35 7,08 1,4
Jun/200 22,4 0,39 15,78 1,74 17,13 6,11 4,56 0,25 0,75 0,28 4,81 0,7
Jul/232 23,6 5,10 1,55 1,80 14,86 7,90 -1,01 0,03 -0,13 0,23 -0,98 0,7
Ago/264 WLHS 6,03 1,84 1,73 17,5 11,20 -0,68 0,04 -0,06 0,16 -0,64 0,7
Set/56 35,6 0,39 26,0 9,79 18,68 10,18 0,03 0,31 0,00 0,96 0,34 2,5
Out/121 32,6 0,37 2457 3,22 23,21 9,20 7,20 0,09 0,78 0,35 7,29 1,3

After: Balanco de energia e evapotranspiracdo em areas urbanizadas no Noroeste

M FAPESP Paulista (AMERICO, 2016). UNESP
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safra 16/17  1487.6 1105 1034 4.0
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Reference, actual and crop evapotranspiration in sugarcane - RB96 - 6928
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CROP COEFFICIENTS IN SUGARCANE RB96 - 6928 - NORTHWERSTERN OF SAO PAULO STATE
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Hernandez at al (2012)



http://www.agr.feis.unesp.br/isihc_julho_2012.php
http://www.agr.feis.unesp.br/isihc_julho_2012.php
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NEXT PAPERS TO BE PUBLISHED IN 2017

O SOWING OF THE BEAN IN THE FUNCTION OF THE WATER AVAILABILITY IN
THE SOIL IN THE MUNICIPALITY OF ITAPURA - SP - BRAZIL

O WATER SUPPLY IN THE SUGAR CANE CROP IN FUNCTION OF THE
HARVEST TIME

O ENVIRONMENT MONITORING FOR AGRICULTURE GOOD PRACTICES

O CORRECTION OF EVAPOTRANSPIRATION DATA IN THE NORTHWESTERN
SAO PAULO STATE

O SURFACE TEMPERATURE IN IRRIGATED CITRUS ORCHARDS

O WATER DEMAND BASED ON DIFFERENT GROWTH COEFFICIENTS FOR
VINE CV. SYRAH IN PETROLINA - PE IN YEAR 2015

O EVOLUTION AND IDENTIFICATION OF THE IRRIGATED AREA IN THE
NORTHWESTERN SAO PAULO STATE IN 2016 COMPARED TO THE YEAR
2010

O WATER BALANCE AND RELATIVE WATER CONSUMPTION OF SUGAR
CANE IN THE NORTHWESTERN REGION OF SAO PAULO

O WATER NEED OF IRRIGATED CORN IN THE NORTHWESTERN SAO PAULO

STATE : : _
Our papers will be available in

or/and
unesp’«

Campus de Ilha Solteira

A FAPESP
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http://www.agr.feis.unesp.br/papers.php
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Crise da agua 2014



http://www1.folha.uol.com.br/especial/2014/crisedaagua/
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Irrigacdo.net Noticia

Edicdo do dia 25/09/2017

Pior seca dos ultimos 100 anos testa limites dos

reservatorios do pais

Em Goias, a represa de Serra da Mesa, a maior do Pais em capacidade de
armazenamento, esta com somente 8% do volume que é capaz de guardar

(irrigacaosnet
(rigacaa.

Na Bahia, o lago de Sobradinho, terceiro maior do Brasil em volume de dgua, enfrenta a estiagem com apenas
5% de sua capacidade total de armazenamento, menos da metade do que tinha ha exatamente um ano, quando
j& estava em crise. Em Goiés, a represa de Serra da Mesa, a maior do Pais em capacidade de armazenamento,

estad com somente 8% do volume que é capaz de guardar. E essa situacdo vai piorar.

Os cenarios tracados pela Agéncia Nacional de Aguas (ANA) apontam que, até o fim do periodo seco, no dia 1.°
de dezembro, Sobradinho vai chegar ao nivel zero, ou seja, vai atingir seu “volume morto” pela primeira vez na

histéria. Com a cota de agua no volume morto, a hidrelétrica instalada na barragem tera de ser desligada.

Producao

Hidro Nacional 21.959
Itaipu Binacional 9.110
Termo Nuclear 1.350
Termo Convencional 14.816
Edlica 5.433
Solar 33
Total SIN 52.701

30

308

250

SISTEMA INTERLIGADO NACIONAL - SIN - MWmed

21.856 41,95%
9.069 17,41%
1.366 2,62%
14.187 27,23%
5.533 10,62%
92 0,18%
52.103 100,00%
Trés Marias
CEMIG
554,14
13,28
Sobradinho
CHESF

mv 381,67
4,96

g8

Subsistema SUDESTE / CENTRO-OESTE = 23,99% *

Serra da Mesa = 7,58%
Subsistema NORDESTE =9,17%
13,12%

4,96%
Itaparica = 17,39%

Trés Marias
Sobradinho

HIDRAALICA E IRRIGACAO
iLHa soLTEIRA - 5P

= o

Luiz Gonzaga
CHESF

289,98
17.38

Apaolénio Sales

CHESF P.Afonso 4
._.m CHESF

47
P.Afonso 1,23
CHESF
Xingd
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DEMANDS

A developing society requires:

®Rupture, Change and Innovation

N

®lanquage, Concepts and Modes

RESILIENCE

unesp’«
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For that... —

Information is and
will be the great and
unique "product”
from now on!

Our papers are available in
http://Iwww.agr.feis.unesp.br/irrigacao.php
a8 and
UNeSP™  hitp://www.agr.feis.unesp.br/papers.php
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http://www.agr.feis.unesp.br/papers.php
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http://ppt/slides/slide49.xml
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1 O QUE E BOM PROJETO?

-/« VARIACAO DE VAZAO OU PRECIPITACAO

- DEVE SUPRIR AS NECESSIDADES DAS
PLANTAS - EVAPOTRANSPIRACAO

* MONTAGEM CORRETA

* BONS MATERIAIS

Relacao INVESTIMENTO x CUSTEIO

unesp’«
Campus de Ilha Solteira



PESQUISA E TRANSFERENCIA DE TECNOLOGIAS
APROPRIADAS AO USO EFICIENTE DA AGUA

o Comunicacao e convencimento

v PESQUISA JUNTO AO PRODUTOR
v' ENSINO, PESQUISA E EXTENSAO JUNTOS

TRABALHO / ATITUDE

PASSIVOS ATIVOS
‘ PRODUTOR

IRRIGATION ASSOCIATION
DWR

- INOVAGRI
unesp’<s



ARMAZENAMENTO DE AGUA NO SOLO - MILHO - 20 semestre 2016 - FAO (Allen et al, 1998)
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unesp’'« v' Lamina aplicada
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Water productivity (kg/m?3)
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TRANSPARENCY OF APPROPRIATE TECHNOLOGIES FOR THE
EFFICIENT WATER USE

COMMUNICATION AND PERSUASION
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Departamento de Fitossanidade, Engenharia Rural e Solos Faculdade de Engenharia de Ilha Solteira

AREA DE HIDRAULICA E IRRIGACA

Bom Dia, Seja Bem Vindo! Hoje € quinta-feira, 21 de Setembro de 2017

1 usudrios on-line U N ESP

D ILHA SOLTEIRA
irRIGAR

Artigos | Fale conosco | Localizacdo | IRRIGA-L

Clima Ilha Solteira | Clima Marindpolis

HIDRAULICA E IRRIGATAD | Busca Internet @ Site {
ILHA SOLTEIRA - 5P Nk i fha
UNESP Ilha Solteira participa do IRRIGASHOW 2017
5] Proximas palestras do Prof. Dr. Fernando Braz Tangerino Hernandez: 1
INSTITUCIONAL de agosto na FIIB - Campinas e 6 e 7 de setembro no IrrigaShow em .
Home Campos de Holambra. Conh a agend. HOME 0 QUE SOMOS? LEIA TAMBEM COLABORADORES CONTATO
Apresentacdo
Corpo Técnico IRRIGASHOW vem ai! E no Pod Irrigar - o Podcast da Agricultura Irrigada
Ex-orientados - a convidada foi a Engenheira Agronoma Priscila Silvério Sleutjes,
Diversos Secretaria Executiva da ASPIPP - Saiba mais...
Entre os dias 1 e 3 de Agosto aconteceu a Feira Internacional da Temperaturas recordes 1o ano
Irrigacdo Brasil 2017
% ¢ = & . 4 ,
préximas palestras do Prof. Dr. Fernando Braz Tangerino Hernandez: 1 A regido Nor(zes.e do Estado de S&o Paulo‘\.em registrando altas temperaturas nos ultimos dias no
de agosto na FIIB - Campinas e 6 de setembro no IrrigaShow em Campos final da estacdo do inverno que termina de 21 de setembro p
de Holambra. Conheca a agenda! Desde o inicio do més de setembro as temperaturas maximas registradas pela Area de Hidraulica e
ot iae 4o UNESP Tl e S o e Tevio Irrigacdo da UNESP liha Solteira s6 estio aumentando dia apos dia, conforme ilustrado na imagem 1.
P s a Solteira na Feira Internacional de Irrigacao UNESP No dltimo dia 11 fodas as estacdes alcancaram os maiores indices de temperatura do ano: llha
HIDRAULICA E IRRIGACAO Solteira com 38,4°C; Bonancga 38°C; Itapura 37,9°C; Dracena 38,5°C; Paranapuad 38.5°C; Populina
Onda de frio pode bater recorde do ano em Ilha Solteira ILHA SOLTEIRA - SP 37,8°C; Santa Adélia e Marindpolis 33,8°C e Santa Adélia Pioneiros 37,2°C.

©ENSINO, PESQUISA E
A Artigo: Water productivity using SAFER - Simple Algorithm for

EXTENSAO P P

Evapotranspiration Retrieving in watershed

Atividades Académicas Temperatura Maxima

E t Perlodo Anaksado: 01/09/2017 a 13/09/2017
ventos Artigo: A study of the impact of land use and occupation on basin water 40+

Defesas quality through multivariate statistics

Galeria

Peai 35

UNIVERSIDADE ESTADUAL PAULISTA Pagina in
*J0LIO DE MESQUITA FILHO"
Cémpus da llha Solteir Acesso rapido [+] | unidades

?hl unesp INSCRITO 289 M
ViDEOS CANAIS Q Institucional Rede Agrometeorolégica do Noroeste
P3gina Inicial Paulista
Uploads + REPRODUZIR TODOS = CLASSIFICAR POR Portal AHI Projeto Modelagem da Produtividade da Agua em Bacias
Apresentacdo Hidrograficas com Mudangas de Uso da Terra
— Corpo Técnico
FuB ; ¥ Ak i Diversos
Seminarios 2017 ( 3 { .
Dados Climaticos Entrevista para o Portal Dia de Campo Making-Off Globo Rural
Dados Didrios Software gratuito calcula Making-off da matéria que ira ao ar no
Seminarios 2017 Entrevista do Prof. Dr. Entrevista do Professor Pronunciamento do Aula Pratica - Disciplina Area de Hidraulica e Irigagio Lista de Estacdes evapotranspiragdo: SMAI estima perda de Globo Rual sobre o SMAI - Sistema para
By - Fernando Tangerino para Fernando Tangerino sobre Secretario de Agricultura e Manejo e Operacao de recebe alunos da dgua do solo por evaporagdo e da planta  Manejo da Agricultura Irrigada.

Ensino, Pesquisa e por transpirag3o de forma rapida e facil.

Extensdo
Pesquisas Variaveis aticas em tempo real: [EECEWMEERSS L] |Z|[ OK -
AHI na Midia
Downloads Grafico 5 Minutos Grafico 1 Hora
Textos Tecnicos Veja 2 relzgio de graficos : ~ Veja 3 relagio de graficos
o Irriga-L o » womec. interstivos de Temperatura + @ “omec. interstivos de Temperatura
Ghdmiin 0:24 do Ar, Umidade do Ar, do Ar, Umidade do Ar.
2 3 » FAQs = Velocidads do Vento = = Velocidade do Vento =
Aula Pratica em 24 de Abril Zonas homogéneas de Pod Irrigar Interativo Treinamento ADCP (Acoustic Seguranga hidricae a Podlrrigar Interativo: R Chuva que s3o atualizados Chuva que s3o atualizados
de 2017 evapotranspiracao no (23/03/2017) Doppler Current Profiler) importancia estratégica da Citricultura deve priorizar Servigos = cads 5 minutos. = cada 1 hora.
AHI na Midia
Downloads Grafico 1 Hora Mapa da Direcdo e Velocidade do Vento
Textos Técnicos = = Vejs a relacio de grificos - ~, . Veja o mapa da direcio e
A e, interativos de Pressdo, velocidade do vento que &
B Cadastre-se Evapotranspirago, Radiacio | atualizado a cada 5 minutos.
© Hidraviica faci gy
A \ Liquida e Radizc3o Global
Cadastro 5 que sdo atuslizados a cads
1 hora. =

Login



EVOLUCI\O DO ACESSO MENSAL AO CANAL CLIMA DA UNESP ILHA SOLTEIRA
http://clima.feis.unesp.br
35000 | p:// P 2016
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O Visualizages depaging  ~ Sessdes
3.000

http://clima.feis.unesp.br

b d N

fevereio de 2017 margo de 2017 gbril de 2017 maio de 2017

653 page view

@ Visualizagbes depagina ~ Sessies

4.000 - per day 1,000
2017 18, july
2,715 page
115 sessions /day /19 pag
Al view 500
\/\-/ \h /\ A L\_,/—\_/\f v N
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unesp’ss 00:10:03 27,66% 26,78%
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http://clima.feis.unesp.br/

AREA OCUPADA NA IMPRENSA COM NOTICIAS DA AREA DE
HIDRAULICA E IRRIGAGAO DA UNESP ILHA SOLTEIRA
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> Channel:
www.agr.feis.unesp.br/irrigacao.php

> CLIMA: clima.feis.unesp.br

>BLOG: irrigacao.blogspot.com

>YouTube: www.youtube.com/fernando092

> |IRRIGA-L: www.agr.feis.unesp.br/irriga-
l.ohp

> Pod Irrigar: podcast.unesp.br/podirrigar

: ps://www.facebook.com/ahiunespilhasolteira
Our Social Networks

v/ Started on September 18, 2012 - reaches a younger audience



http://www.agr.feis.unesp.br/irrigacao.php
http://clima.feis.unesp.br/
http://irrigacao.blogspot.com/
http://irrigacao.blogspot.com/
http://www.youtube.com/fernando092
http://www.agr.feis.unesp.br/irriga-l.php
http://www.agr.feis.unesp.br/irriga-l.php
http://www.agr.feis.unesp.br/irriga-l.php
http://www.agr.feis.unesp.br/irriga-l.php
http://podcast.unesp.br/podirrigar
http://podcast.unesp.br/podirrigar
https://www.facebook.com/ahiunespilhasolteira
https://www.facebook.com/ahiunespilhasolteira
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EVOLUGCAO DO NUMERO DE VISUI}LIZAQ{\O DE PAGINA§ EM
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IRRIGACAO UNESP

http://www.aqgr.feis.unesp.br/irrigacao.php
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@ |t is necessary to innovate
© We can’t only copy

© We need to creaie a new company and
reinvent ourselves with each new day
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Hydraulic and Irrigation
Area at UNESP Ilha Solteira

To learn more about our work, visit:
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