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vapotranspiration: Principles and Applications for
Water Management covers topics on basic models, CONTENTS
assessments, and techniques to calculate evapaotranspiration Preface
(ET) for practical applications in agriculture, forestry, and urban Foreword
science. This is simple and thorough guide that provides the
seience. LIS 1S Simpre roush sut provt . PART I: PRINCIPLES
information and techniques necessary to develop, manage, interpret, Chapter 1: Historical Evoluti fE ¢ iration Method.
and apply evapotranspiration [ET] data to practical applications. The apter 1: Listorical Lvotution of Lvapo ran.splra ton Methods
simplicity of the contents facilitates a technician to develop ET data for Chapter 2: Water Vapor Flux Models for Agriculture
effective water management. This book complements other ET books Chapter 3: Direct Measurement of Transpiration
on the market and covers many topics that are not covered in other Chapter 4: Design of Lysimeter for Turfgrass Water Use
books. It is unique in that it includes an historical review, basic o .
. .. .. . Chapter 5: Evapotranspiration: Meteorological Methods
principles and applications, how to generate missing climate data, ) ) ) )
research results using remotely sensed climatic data, and research Chapter 6: Evaporation Estimations with Neural Networks
results from around the world. Chapter 77: Pan Evaporation Modeling: Indian Agriculture
Chapter 8: Evaporation for Cypress and Pine Forests: Florida, USA
ENTHUSIASTIC REVIEWS FOR THE BOOK PART II: APPLICATIONS
“The publication of this book is an indication that things are Chapter 9: Evapotranspiration for Pinelands: New Jersey, USA
beginning to change, that we are beginning to realize the L ’
importance of water conservation to minimize hunger. Chapter 10: Water Management in Citrus
Contributors as well as the Apple Academic Press Inc. are Chapter 11: Vegetation Water Demand and Basin Water Availability in
rendering an important service to the entire world, and above all to Mexico
the poor. Contributors have done an unselfish job in the Chapter 12: Turfgrass Deficit Irrigation Practices for Water
presentation of this compendium that is simple, thorough, Chapter 13: Evapotranspiration for Kingdom of Saudi Arabia:
complete, and useful during world economic and water crisis.” Modified Hargreaves Model
_GaJ, endr.a Singh, .PhD’ Forrr.ler Depl.lty Director General . Chapter 14: Evapotranspiration with Distant Weather Stations: Saudi
(Engineering), Indian Council of Agricultural Research, New Delhi; Arabia
Former Vice President/Dean/Professor and Chairman at Asian L . .
Institute of Technology, Thailand Chgpter 15: Actual Evapotranspiration using LANDSAT 5 TM in
« — . Thailand
I am enthusiastic to know that Apple Academic Press Inc., has put L .
together this compendium. The book describes how Chapter 16: Sensor Based Irrigation Scheduling
evapotranspiration plays an important role in the hydrologic cycle Chapter 17: Snow Budgeting and Water Resources
and our daily life. Authors have applied mechanics of PART III: WATER MANAGEMENT IN THE TROPICS
evapotranspiration for water management in agriculture and forest Chapter 18: Historical Overview of Evapotranspiration in Puerto Rico
sciences. I invite the water scientists to answer a simple question: L .
Will there be enough potable water in the future?" Chapter 19: Reference Evapotranspiration for Colombia
—Miguel A. Munoz, PhD, President, University of Puerto Rico, USA
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. I] IJ ABOUT THE EDITORS k
P” nci p I es and Ap p I i Catl ons Megh Rl. Go¥al, PhD, PE, was born in India. He received his BSc degree
in agricultural engineering in 1971 from Punjab Agricult i i
fo r Wate r M ana ge me nt Iél}llt.ihiszma - India; his MSc degree in 1977 anﬂl Ph[%ﬁggr;r?rll ?;;g(efiilrtny ’the
io State University, Columbus; and his master of divinity d i
Chapter 20: Water Management for Agronomic Crops in from Puerto Rico Evangelical Seminary, Hato Rey — Puerltthiecgor.ee oot
Trinidad Sin?e 1971, he has worker:l as Soil Conservation Inspector and Research
Chapter 21: Crop Water Stress Index for Common Beans Assistant at Haryana Agrlcultural University and the Ohio State University;
or . . as well as‘ReS(?arch Agricultural Engineer at Agricultural Experiment Stati(;n
apter 2 2: Temperature versus Elevation Relationships: of t.he University of Puerto Rico — Mayaguez Campus (UPRM). At present.
Evapotranspiration }(1;) 1115e g eretflgsd profgssor of[;tgricultural and biomedical engineering in the '
. ' o . ) of Engineering at niversity of Puerto Rico — Ma; C ;
Chapter 23: Generation of Missing Climatic Data: Puerto Rico ?nd Senior Acquisitions Editor for Agriculture and Biomgiil:j%n;?:lg::i’ng
Chapter 24: Estimation of Pan Evaporation Coefficients or Apple Academic Press Inc.
. o A i He was the first agricultural engineer to i i i i
Chapter 25: Daily EYapotransplratlon Estimations using agricultural engineering in 1 SE from thzeéeﬁle oo Engimeers & Surveror
Satellite Remote Sensing of Puerto Rico. On Sep’?emb i 16, 2 h s oflEnglneers o
Puer - Sept er 16, 2005, he was proclaimed as “Father of
Chapter 26: Vapor Flux Mess Irrigation Engineering in Puerto Rico for the 20th Century” by the ASABE —
Chapter a7 Clirp;l e Iurement SyStem Puerto Rico .Sect.ion, for his pioneering work on micro irr%atizn,
¢ . ange Impacts on Agricultural Water evapotranspiration, agroclimatology, and soil and water engineering. During
esources: 2090 h}s }?r(gessmnal career of 42 years, he has received awards such as Scientist
Chaote : o ) ) o .t e Year, Blue Ribbon Extension Award, Research Paper A
Che p }- 28h Evapoltransp.lratlon using Satellite Remote lVI.ltC}.lell Young Extension Worker Award, Agricultural é)r(le;ln:;i‘rgf gl??l;réar
sing for the Tropical Climate glstgt;:ogs by Mayors of Juana Diaz and Ponce, Membership Grand Prize for’
Chapter 29: Water Management ampaign, Felix Castro Rodriguez Academic Excellence, Rasht
g in Sweet Peppers Ratan Award and Bharat Excellence Award and Gold Medal ﬁominggy !
Chapter 30: Web Based Irrigation Scheduling %\J/I;Eﬁol\i\lava;ro I?rize, .Adopted son of Moca, Irrigation Pr(;tagonist of
Chanter a1: i ; ) ) , Man of Drip Irrigation by Mayor of Municipalities of Maya,
SOlaI?R d3: Calibration of Pyranometers and Satellite-Derived Caguas/ Ponce and Senate/ Secretary of Agriculture of ELA — Pu}(/er%(l)1 %Zi/co.
adiation He hag authoreq more than 200 journal articles and textbooks, including
Glossary of Technical Terms BDlOﬂu/l'g ].)ylr(llamlcs of Human Body Systems and Management of
Appendices rip/Trickle or Micro Irrigation by Apple Academic Press Inc.
Index Dr. Eriq W Harmsen received his BSc and MSc degrees in agricultural
X engineering frorp Mlchlgan State University and PhD degree from the
Publish with us. Un}ver51ty of Wisconsin. He holds a professional engineer license. Currently
: he is curr.ently a profe'ssor in the Department of Agricultural and Biosystems
Apple Academic Press, Inc., welcomes the E;lugrlélee.nng, I.Jml\;er&lt{l 0(1; Plierto Rico-Mayaguez Campus. He teaches
b mission of baok ses in agricultural hydrology, agroclimatology and irrigation. He was
submission of b Igroposals from talented book previously Associate Research Editor of the Journal of Soil and Water
authors OI"S or }'esearch monogr'aphs and .(,(;(:lr;serivagor} (2001-2005) as well as a reviewgr for many professional
beX 90 S OE apphe d science, mathematics, JB io](r)lgais;.11 Ee isa men}l[)]eg of t}(;e American Society of Agricultural and
foscience, ospitality/tourism, and moro | Engineers (U.S. and Puerto Rico Chapters), the Caribbean Food
. Crop Society, the Puerto Rico Society of Agricultural Scienti
Please oo . Sigoa el (A i gricultural Scientists, and Gamma
gricultural Honor Society).
hitp:/ /\VWYV.appleaca demicpress.com/publishwithus.php Hfis research in?erests include measurement and modeling of all components
or contact info@appleacademicpress.com oOF ?h the h}.’dI‘.O]OgIC cycle.and remote sensing of water and energy balance in
coyalmegh@gmail.com e tropics; e.lnd.agrochmatology. Some of Dr. Harmsen's water management
. : related publications and presentation can be found at the following link:
\_ for information on how to submit a proposal. ) L http://pragwater.com/selected-publications-and-presentations
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