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MODIS products processing
Before MODIS products processing, the dataset of ‘MYD11A1” for LST, “MYDO9GA” for land

surface reflectance, “MCD43B1” for BRDF need be downloaded.

M Geomarttic corection tookexe
4 Geomaetric correction tookini
# gs.sav

@ hthj_gf_ndvisay

‘3 hthj modisprebatch.sav

DTG sav

8 MODIS products calculate.exe

= resample.log
8 surface parameters calculate exe

J

% Surface parameters calculate.ini
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Import meteorological data

Meteorological station information and daily meteorological data should be imported to database.

(1) Data preparation

All the in-situ meteorological data need be organized and given by .CSV file(see table 1) . Detailed format
should be the same as following figure. The unit of rainfall (RAIN) is mm, the maximum
temperature(TMAX) , minimum temperature(TMIN), and average temperature(TAVG)are 0.1°C, air
pressure(PRE) is 10Pa, sunshine hours( SUNT) is 0.1h, relative humidity(HUMD) is %, wind speed(WINV) is
0.1m/s.

Note: The rainfall and sunshine hours are not necessary for ETproduction, but they are needed for
calibration and validation.

Table 1 Daily Meteorological Data

D RAIN TMAX TMIN TAVG PRE SUNT HUMD WINY
1/1 0 B3 96 87 9178 D Q0 21
12 0 -83 -100 -01 D 0 20
0 BS 102 92 ( Q0 22
A n -0s - -1 ! n - Table Data import - =
Table 2 Station Information Confugure Import Settngs
ID Name Longitude Latitude Altitude
101 Station_A 90.5 43.0
Detectnd fle format: one
Encodrg: utf-§
Cobams
] seuce Coum Dest Column
& sTanosD STATIONID
& oatarpe OATATIME
4 manean HAMNFALL
& ™% sax par TENS_MAX_DAY
£ 1ewe san_pay TEMS_MIN_DAY
b TEMP_AVG DAY TEMS_AVG DAY
STATIONID  DATATIME  RADWALL TEMP_MAX TEMP_AYG,. ARPRESS.. SUNDHIN AVER Y
19011 4/ 2509 2061 10148 ¢ o4
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Meteorological data processing

1. Operating Steps
The following interface is for meteorological data interpolation;

=d et & XM » Tewite  Elets Voloe oot Lompren Pdaen

>0

|

e " Result Description
vk File name Description Format
zonelDname-sensorid-
ulie biow il Ty ] [ T o resolution_20150101_hum Relative humidity GEOTIFF
d_pbl

» Region: i . :
egion: only make the entire area of the research area zonelDname-sensorid-

. Air pressure GEOTIFF
. ] ] ] o resolution_20150101_pre P
» Choosing the data type, includes: rainfall(mm), maximum temperature(0.1°C), minimum -
zonelDname-sensorid- .
. Maximum temperature GEOTIFF
temperature(0.1°C), relative humidity(% ), wind speed(0.1m/), air pressure(10pa), resolution_20150101_tmax
zonelDname-sensorid-
. . Average temperature GEOTIFF
sunshine hour (0.1m /). resolution_20150101_tavg & P
zonelDname-sensorid- .
Minimum temperature GEOTIFF

> Date: selectdifferentyears, months and days through the pull-down menu. resolution_ZOlSOlOl_tmin

zonelDname-sensorid- .
» Interpolation method: choosing adequate method of interpolation, recommend method is Wind Speed GEOTIFF

resolution_20150101_winv

setin the system.
» Read in-situ data: read data from database, and display in the right window.
» Statistics: statthe in-situ data of last step
> Base data: needed in the interpolation step, including DEM, average temperature from

VY
multi-years and ROL.



1. AIRS and MERRA data download

1.1 AIRS Data website address:
http://disc.sci.gsfc.nasa.gov/SSW/#keywords=AIRX2SUP

v First, all user registration needs to be completed before data downloading(EARTHDATAHOMEPAGE).

After registration, open the website and login your personal account as follows:

1. Search for Data Sets

Enter values for the Date Range and (optionally) the Spatial Bounding Box to search for data sets; those criteria will afso be used when data sets are subsetted by

Date Range and Spatial Region.
Data Set Keyword(s) [NIRXESHE] Select Dot Sets
Date Range

Spatial Bounding Box ]

MERRA PBL wind speed data website
https://disc.sci.gsfc.nasa.gov/daac-bin/FTPSubset.pl?LOOKUPID List=MAI6NVANA

Same step as PBL data downloading. Registration at first, then open the website and login.
Choosing data product: DAS 3d analyzed state (3-d wind speed product)

'Y



1. Sunshine Hour Calculation

Click the button of netradiation atthe main menu barto pop up the pull-down sub-interface

of netradiation, including the following main functions: “Sunshine duration”, “netradiation”.

#] ETWatch Essential, Current User:etwatch X

-

g

i e

Soil Heat Flux Latent Heat Fhux ET Data Funon

Sunshine Hour
Net Radiation

Data: Cloud type product (CTY) from MSG
Website address:

https://wui.cmsaf.eu/safira/action/viewProduktSearch?menuName=PRODU KT SUCHE

V¢



Net Radiation

Click the button of netradiation atthe main menu barto pop up the pull-down sub-int

of netradiation, including the following main functions: “Sunshine duration”, “netradi

E] ETWatch Essential, Current User:etwatch

=5

Settings N Latent Heat Flux

Sunshine Hour
Net Radiation

Vo



Soil Heat Flux

@ ETWatch Essential, Current User:etwatch X

The module calculates the instantaneous soil heatflux and daily surface heat flux, based

on remote sensing data and meteorological data. Please refer to relevantliteratures for its

principles and methods

1



Integrated Aerodynamic Roughness

Click the button of sensible heat flux at the main menu barto pop up the pull-down sub-
interface of sensible heat flux, including the following main functions: “Atmospheric

boundary layer”, “Integrated Aerodynamic Roughness” and “Instantaneous Sensible Heat

& Latent Flux”.

EI ETWatch Essential, Current User:etwatch X

=

» | £

Net Radiation Soil Heat Flux

Settings

Atmospheric Boundary Layer

Integrated Aerodynamic Roughness

Instantaneous Sensible Heat & Latent Flux

VY



G apfilling

&] ETWatch Essential, Current User:etwatch X

The module is based on remote sensing data and the surface Resistance calculated by

daily evapotranspiration on sunny days to calculate the surface albedo, normalized

difference vegetation index (NDVI) and surface Resistance on the daily scale. Please refer

to relevant literatures for its principles and methods.

YA



Clear Day ET & Surface Resistance

The module uses the remote sensing data, meteorological data interpolation results and daily net
radiation to calculate daily evapotranspiration and surface resistance on sunny days. There are
many methods for computing daily evapotranspiration on sunny days; during calculation in Egypt,
the inversion method, parameterization methods and empirical methods in the module can be

used. Please refer to relevant literatures for its principles and methods.

Sensor: Aque 80015 -

Eesolation! &S0 -

Date 2015 wypr! wamth! « duy

Yetdods: @ Inversize FParsaetarization ) Empirical
Ingat Date
Famidity! 20 \BETEC\ e yp 1250 20150101 _tuad tif gj_\j -
As Presturn ©:\BETE) e cyp 12508 20150101 _pre tif 2‘_4
Senshine Mour’ § \BETED\eppt-250m_20150101_swit, tif ﬁ] |
Taax: Z:\METEC\egyp t-250n_20150101_Tnsx, 41 £ ﬁ’_".l
Tain 2:\BETED\eop 1250 20150101 Tain. tif 2]_\]
Pind Speed: I \-Tmcmt"éﬁ&-_k'olwlol_nu e QJ_J
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Daily BOVI: 2:\tises)egyy - sque MODIS-250s_2015010L _ndvi. tif zl_\l
£5T: 2. \madiz_preVoopt-equa_WONIS-Z50n_20150101 15t taf alal |
Outpet Dats
Bezelts: 1 imat) 2‘ _\]
s [ s ] | o
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1 Daily ET
Click the button of latentheatflux atthe main menu barto pop up the pull-down sub-
interface of latentheatflux, including the following main functions: “Clear Day ET & Rs”,

“Daily ET”, and “Monthly ET”.

@ ETWatch Essential, Current User:etwatch X

Settings Soil Heat Flux Sennble Heat Fhux Latent Heat Flux ET Data Funca
¢ Clear Day ET & Rs
Daily ET

Monthly ET
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Projection: UTM Zone 36
Datum: ¥
Printed 2
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Monthly Q (irrigation, ET)
Year 2014 Et-Watch 250m

Month
Q(irr.) ET
Million m3 Million m3

1 377 112
2 357 136
3 449 217
4 473 243
5 489 264
6 532 318
7 558 382
8 555 328
9 488 230
10 442 168

11 448 91
12 403 85.7



Million m3

Monthly Q(Irri.), ET
Year 2014 Et-Watch 250m
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Actual EvapoTranspiration (Annual) 2014 - Efly
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Actual ET 30m
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Actual EvapoTranspiration (Annual) 2014
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The E\upowu ; {ET) is the sum of the soil evaporadon (E)
- and canopy transpiration (T). The value of each pixel represents

~the annual actual evapotranspiration in a given year. L pd

Datum: WGS84 .
Printed 2018 http://www.fao.org
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Type

ET-WATCH 250M

ET-WATCH 30M

FAO 250M

FAO 100M

Modis_926.6M

Average Yearly Q(irrigation, ET, Efficiency)

Year 2014
Q(irr.) ET
Billion m3 Billion m3
5.6 2.6
5.6 2.3
5.6 3.2
5.6 2.5
5.6 3.8
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COMPARISON BETWEEN YEARLY ET RESULTAS

e FT qunantity
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ET-WATCH 250M

ET-WATCH 30M

FAO 250M

FAO 100M
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