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ABOUT US

Our philosophy, partners, and services



OUR PHILOSOPHY

The Middle East and other regions in the world are
suffering from an expanding population, dwindling water
resources, and an increase In the frequency of conflicts,
thereby threatening food and global security. Monitoring
water use and stress at the field scale is of great
Importance to the success of agriculture in such areas.



OUR PILLARS

Remote Sensing
Smart Irrigation
Water Resources
Big Data
Software
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OUR RESOURCES
GRADUATE STUDENTS/ RESEARCHERS
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OUR SERVICES
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Agricultural Studies Conflicts, Food & Water
Security Studies

Climate Change Impact Studies Hydrology & Floodplain Studies
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GIS and Remote Sensing

Irrigation System Design
Rehabilitation & Development



RESEARCH

Current projects and applications



RESEARCH
WHAT SETS US APART?

Research for Social Good

Applications of GIS and remote sensing in smart irrigation, food
security, and water resources management

| | |

Informed Action Motive Responsiveness
We combine remotely We aim to utilize and We work directly with farmers
sensed data, satellite manage water resources and stakeholders and generate

imagery, and local for sustainable crop tools to help the user community

knowledge production combat pressing challenges



nature * scientific data > data descriptors ? article
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GCN250, new global gridded curve numbers for
(G IObaI I m paCt) hydrologic modeling and design

Hadi H. Jaafar &, Farah A. Ahmad & Naji El Beyrouthy

@] ) https://jaafarhadi.users.earthengine.app/view/hydr

Experimental

Earth Engine Apps

GCN250m: Global
Hydrologic Curve
Number Explorer

This interface allows users to visualize the gridded
hydrologic curve number dataset at ~250m
resolution globally. Use the mouse-wheel to zoom in
and out and click the map to query a wet, dry, or
average antcedent runoff conditions.You can also
zoom to a specific country of interest

Version 1.0

Please cite: Jaafar, H. H., Ahmad, F. A, & El
Beyrouthy, N. (2019). GCN250, new global
gridded curve numbers for hydrologic
modeling and design. Scientific data, 6(1),
1-9.
https://www.nature.com/articles/s41597-
019-0155-x

Select layer:

Choose a runoff condition... %

Lay arency can be changed at the top-right of the

Zoom to Country:

Choose a country ... 5

appinican
walic
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For more information:

Curve numbers for Hydrologic Runoff ’ " ’/‘ Caracas .,
based on GLCC Cose iea & <

Manuscript 13



RECENT RESEARCH

Article
GYMEE: A global field-scale crop yield and ET mapper in
Google Earth Engine based on Landsat, weather and soils data

Hadi Jaafar * *, Roya Mourad!

1 Department of Agri

Faculty of Agricultural and Food Sciences, American University of Beirut, Bliss

St., Beirut, 2020-1100, Lebancn, hj0l€aub.edulb, Corresponding Author
* Correspondence: hj01@aub.edu.Ib; Tel.: +961-1-350-000




ACTIVE PROJECTS
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United Mations  +  Institute for

Educational, Sciertific and + Water Education
Coultural Smanizaticn « 0 parrership wih UNESCO

Characterizing Field-Scale
Water Use, Phenology and
Productivity in Agricultural
Landscapes using Multi-
Sensor Data Fusion

Integrating Time Series
ET Mapping into
Operational Irrigation
Management

Framework Change

Talanoa Water Dialogue
for Transformational
Adaptation to Water

Scarcity Under Climate

INTERMATIONAL
SECURITY AND
DEVELOPMENT
CENTER

ISDC

Seeds for
Recovery
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Department
for International
Development

The Long-Term Impacts
of a Complex
Agricultural Intervention
on Welfare, Behavior
and Stability in Syria
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Google.org

Smart and Precision
Irrigation with Remote
Sensing & Machine
Learning






FIELD WORK 03

Micasense multispectral and thermal sesnor




Access the full list of projects and publications on our
website

See the world through

AgHive

sites.aub.edu.lb/aghive/



HSEB: A global 30-m ET model using .
harmonized Landsat and Sentinel-2, .
MODIS and VIIRS

A global 30-m ET model (HSEB) using
harmonized Landsat and Sentinel-2, MODIS and
VIIRS: Comparison to ECOSTRESS ET and LST

($AUB AgHive



Outline

Introduction

Why measure ET?
. + How to measure/estimate ET?

Methodology

HSEB Model Description

Input Data .
Thermal Sharpening

HSEB ET validation

Results

HSEB ET performance
HSEB ET benchmarked with ECOSTRESS ET
Assessment of sharpened LSTs
® Impact of LST on HSEB ET results .
Applications and Conclusions



INTRODUCTION

Why Measure
Evapotranspiration (ET) in
Agricultural Applications?

Irrigationmanagement
Monitoringdroughtandcrop
stress

Yieldprediction

Water useaccounting(Crop,
per drop)

Water rightsregulations and
planning .
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METHODOLOGY

HSEB Model Description

: R, i G=H+LE

1 Components of the radiation balance are used to determine
the net radiation (Rng SW®> h ¥ R ¢ax [ 2

R, =(1- U SW®+ ULW®- LWV

A The ground heat flux (G) is parameterizeda function of *
fractional coverg LAI/NDVI relationships



METHODOLOGY

HSEB Model Description

I HSEB calculates H ussmilarity theory
' 63

- Q. .

Urgomy) OF 0.608Gy 07Y)

Various sub-modules for calculating needed
component sé




METHODOLOGY

Input Data

i HSEB mddel leverage
globally available statef-
the-art thermal,surface

reflectance, reanalysis, &

land cover datasets
Google Earth Engine (GE

&

* Google Earth Engine

Data layers Source Resolution
-
Landsat-7 & 8 /
VIIRS-
Land Surface VNPO2VIIRS- | 80-108m/
Tem VNP21/ /MODIs- | 37> M 750
P m/1000m
erra
(MOD11A1.006) |
Surface Eandsat-4,5,7 &
reflectance 8/9/Sentinel-2 0 AG RO
é}et.eor"'og'ca' ECMWF Tl 7R
€ing
.
Elevation SRTM 30 m
o
Landcover CGLSLC.100 100 m




METHODOLOGY

FIELDSCALE

DAILY

EVAPOTRANSPIRATION
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Sub-Weekly 10- 30 m ET




ghaarpened with e
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Random forest sharpener TsHarp
algorithm

VNPO2 09/06 VNP21 09/06
10m-Sharpened LST (K): © 3367331 © 327 = 322 318 =310 m303 '/\)

,




METHODOLOGY

:’HSEB comparison with
ground observations

i HSEB is validated over

20182020 with 2181
observations fron29
flux towers

A4

sites(US, EU, and
Australia)

I HSEB was constructedgas®
over target investigatedge
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HSEB performed well in al
considered biome types
and climatic conditiong

HSEB ET (mm/d

RMSE averaged at 1.31
mm/day

All Biomes

16 {RMSE: 1.31

() All Biomes

80 1RMSE: 7.42
r: 0.87

60 {NSE: 0.74
Bias: 1%

40 60

All Biomes

| RMSE: 29.96
3004r: 0.9

[NSE: 0.8

| Bias: -0.9%
2004 %

Croplands

161 RMSE: 1.39
r: 0.80

12{ NSE: 0.59
Bias: 9%

Measured ET (mm/d)

Croplands

| 80{RMSE: 7.98

r: 0.86
| 60-NSE: 0.71
Bias: 6%

Croplands
| RMSE: 26.17
1300r: 0.91
\ NSE: 0.81
Bias: 4%

Measured ET (mm)

Non-Croplands

RMSE: 1.24
r: 0.82
NSE: 0.62
Bias: -0.6%"

Non-Croplands

1 80{RMSE: 6.9

r: 0.89
60 4NSE: 0.76
Bias: -3% .

40 4

60
Non-Croplands

RMSE: 27.62
13004r: 0.9

NSE: 0.79
| Bias: -5%
{200 4




[

_t'":aMeasured ET + HSEB ET(Landsat) + HSEB ET(S2-MODIS) —LAI
7 019-2020

US-BI1 . 2019-202

L YL
- ‘. 'J|'.1-Li

fury

[y

[y

IV

demonstrate good
agreement between HSEB with
the observed ET over the growing
cycle

HSEB ET (mm/d)

[y

2019-2020
vally s
S
Wik
Wby

[y

2018-2019

correlates well with LAI

= [
ONPOODOON PO OONPAPOTODOONLAOTHROON AV OONIPORXOCONLOOOO N O OO
I I ) L L T T |

2019-2020

Y
O N A OO N A OO N A OO N OB OO N R OO N B OO NP OO NS OO

Jan Mar May Jul Sep MNov Jan Mar May Jul Sep Nov
Month



HSEB ET Benchmarked with ECOSTRESS ET Sl

COSTRESS
I HSEB produces acceptable resuithough ECOSTRESS had a

slightly lower bias (3.8% for HSEB-08% for ECOSTRESS)
I HSEB performed better over croplands

8004 RMSE: 80.88 RMSE: 75.43
r: 0.82 r: 0.78

NSE: 0.67 NSE: 0.58

6004 Bias: -0.8% 5 Bias: 3.9% «
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Both ECOSTRESS and e
Landsat showed better 300 ‘;%'
performance

Sentinel-3
[RMSE: 73K
340 4r:0.79 _, s
NSE:0.52 ; NSE 0.54
320 Blas:-0.6%° ouba Bias:-0.2%®
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MODIS LST
outperforms LST from
VNPO2 (an overestimate)
and VNP21 (an
underestimate).
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—— Evaporation

—— Precipitation
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Satellite data Soils data Weather data

¢ 9 &

GYMEEHlobal water use,

. . Landsat E_arth open land CFSV2 global
blomaSS, and prOdUCtIVIty, at observations map dataset gridded dataset
the subfield level using
multisource satellites and GEE
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Output and Analysis




»
Conclusions

I Arobust fieldscale global evaporation mapperpresented e

I HSEB generate2g3-dayET product globally at the0-m and 1@
20-m resolution

HSEB provides good representation of daily evapotransp‘iration
andcompares welwith ECOSTRESS

HSEB provides reasonably accurate results at the weekly and
monthly time-scales

HSEB has a high capacity to estimate fsgldle Ebver long perlods
accuratelywith high temporal frequency
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Changing the Irrigation World



THE HEART OF
EFFICENT WATER
MANAGEMENT

10 COMBAT WATER
SCARCITY

}\ Now available on Google Play




AgSAT VALIDATION
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Water requirement today: 41.2 m*/ha
Water requirement-5 days: 205.3 m*/ha
Total required volume for your field: 48.7
m? per day

IRRIGATION AMOUNT FORECAST

2020-09-25: 41.5 m*/ha
2020-09-26: 40.4 m*/ha
2020-09-27: 42.6 m*/ha
2020-09-28: 44.7 m*/ha
2020-09-29: 36.2 m*/ha




COUNTRIES WHERE AgSAT IS BEING USED




IRRIGATE
MORE PRECISELY

Anywhere, Anytime

-~
'AW hj01@aub.edu.lb ":‘, agsat.app

Increase
CROP YIELD

Save
THE ENVIRONMENT

powered by Go g|€

October 7, 2021: 6.61 m*/ha
October 8, 2021: 6.69 m’/ha
October 9, 2021: 562 m’/ha
October 10, 2021: 6.77 m*/ha
October 11, 2021: 5.32 m*/ha




A CASE STUDY

Mobile & web application for water management
AgSAT

A\ 4

| AgSAT is a mobile app developed AlUBwith GEEas a

_ backend

| Calculateslaily water requirementsisingremote sensingind
weather data

| to all types of usersfrom smakholderfamersto irrigation

districtsand regionalvater plannersn the Arab countries

| Farmers input information specific to their farms to receive
irrigation water information yolume& runtime) based orcrop
vegetation statusweather conditionsandirrigation system
type
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Inatituta for Ministry of Foreign AfTairs Google 'org

i o v Walcr Educatian
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https://www.agsat.app/

)DUPHUYVY RZQ GDWD

Reflectance -based ETref
Growth Coefficients

Volumes per ha, Irrigation Run times, 5 -Days ETc



