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- Important of Irrigation

Irrigation in many countries is an old art -
as old as civilization - but for the whole

world it iIs a modern sc_ience— the science
of survival.

— N.D.GULHATI OF INDIA—
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- THINGS THAT IRRIGATION ENGINEERS MUST LEARN ~

BASIC IRRIGATION PRINCIPLE
PLANNING
DESIGN

CONSTRUCTION
IRRIGATION WATER MANAGEMENT
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1.BASIC IRRIGATION PRINCIPLE
2. IRRIGATION METHOD

3. IRRIGATION SYSTEM
4.IRRIGATION MANAGEMENT

J.
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~ ~1.BASIC PRINCIPLE OF IRRIGATION
J WHEN TO IRRIGATE, HOW MUCH WATER SHOULD BE APPLIED
& HOW TO APPLIED EFFICIENTLY ?
e —

Crop Consumptive Use

climate  grass reference crop | ETg

-
FHumidity (§)Temparature
¥ Radiation woll matered gass

K factor ’ Erc_

ETo x‘:ﬁ

“‘mpd el watered ciop
/2 PO . eptimal agronamic conditions

SN Ks ETa
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water & emircomental stress

Satura tion
}5\7«::55
e Field Surface irrigation ’

Full

Sprinkler irrigation

TAVWW

Micro irrigation | )
—| Sub-surface irrigq’rion]
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SOIL MOISTURE CALCULATION

/

Volume Mass Soil moisture properties
4 A A As=Ms/(V¥yw)
T Ve M. Dg=Ms/V
V, x T n(%)=100*Vv/V

\4 l e Water M, Soil moisture calculation
i : M 19 (%)=100Mw/Ms
Ve Sl | ™ 0,(%)=100Vw/V
L Vv 160(%)= 6,,(%)*As

V=V,+\V+\ M=M_+M+M, |d= 0,(%)*D/100

As=Apparent specific gravity(-)

0,4(%)=% soil moisture by dry mass
DB=Bulk density(g/cc)

0,/(%)=%soil moisture by volume

f— . \//
n—Poro‘sl'ry(O./o) d=Depth of soil moisture(mm)
yw=Unit weight of water=1g/cc. D=Depth of soil(mm) )
= /
Y, EFFECTIVE ROOT ZONE

I Soil Texture
e Classification
s

/ AN Sand  ¢>0.05 mm.

_q\'\ T S Silt $=0.002-0.05 mm.
VAV, Clay  $<0.002 mm.

P CAVAYAY VAV SOIL PROPERTIES
+— Dol AND WATER HOLDING CAPACITY
i FC PWP Apparent Specific
0 dy s

oo oo
Sand 2-6 155-1.80| 165
4-8

Sandy 1.40-1.60 1.50
loam

o
o)

1.40
135
1.30

Silty clay 27-35 13-17 1.25-1.35
1.20-1.30

4
13
15




When to irrigate
and how much water should be applied?

- Determine RAW for a corn growing on Loam, assuming that the maximum rooting
depth=80 cm. and depletion traction(p)=0.6. From soil properties table

FC=22% by dry mass, PWP=10% by dry mass, As=1.4
TAW=(22-10)*1.4*80*10/100=134.4 mm
RAW=p*TAW=0.6*134.4=80.6 mm.

Determine the irrigation schedule of corn, if the crop water requirement

of corm(ETc) = 8 mm/day.
Irrigation frequency= RAW(mm)/ETc(mm/day)=80.6/8=10 days/irrigation
Net water applied = ETc*Irrigation frequency=8*10=80 mm for every 10 days. (No

rain)

Example 3

| ' N
/ Tﬁ?IGATION SCHEDULING INSTRUMENT
Management Physical
Line e e \Q:f Meaning
Saturation

15%

-10cb 0%

Excess
Water

Field
Capacity
[FC]

RAW

Full

JTAW
Critical
Point
[CP]
Permanent'
Wilting Point
[PWP]




C{op & Irrigation Water Requirements

" :
humidit -‘:\.
7k sunshine climate ‘ C
A : L A s Chese AND
temperature N vindsneed = p o Wind ed
g - {4 Temperature Humidity
transpiration
A ’?'"" ET
ol X crop” C » sdgids
evaporation evaporation factor #1475 45 ¥
fam:,
Evapotranspiration (ET) C ' 1 ‘* SR g @
= Evaporation + ef(ec |Ve water need 4
Transpiration
- s
__Crop Water Requirements(ETc)
_Crop evapotranspiration under standard conditions;
disease-free, well-fertilized crops , grown in large
fields, under optimum soil water conditions, and
achieving full production under the given climatic
conditions.
humidity e | S
5 N \/\ /’Esl e
S UHTH A AT Ve
~——_ ¢ =< | When the standard
temperﬂture// i ~ T windspeed - -
2/* Q) 2 conditions are not met, the
( transp on
( > actual crop ET will be lower
ey e /</\» . /
¥ .ok \JD}/* N than ETc.
evaporatio: \\ evaporation
by i/‘/,,/é' N S |
\ oS J |
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Crop water réqurren‘lents tor Prachuap Khiri Khan province, Central and Western Thailand
Downloaded from URL: water.rid.go.th/hwm/cropwater/CRWdata/ET

Crop | Growth
| No. Crop name | period | Crop water requirements
- | days | mm./season | m*/rai ~
[ 1 Rice-Rice Department High Yield Variety | 100 | 699 | 1,119
|2 | Rice-Khao Dok Mali 105 100 | 629 | 1,006 |
[ 32 Rice-Basmati | 100 | 695 | 1,112
| 4 Wheat . 100 | 311 | 498
| s Maize [ 100 | 351 | 561
| 6 | Sweetcorn | 75 | 274 | 438
|7 Sorghum | 110 | 387 | 619
8 Soy bean | 100 | 373 | 596 A pl
9 Peanut | 105 | 371 | 594 n exa’m e
10 Mung bean 70 215 344
11 Sesa?ﬂe [ 90 | 295 | 471 SeaSOnal CrOp
| 12 | Tobacco [ 90 | 398 | 637
|13 | Sun flower [ 110 | 392 | 627 t
[ 14 | water melon , 85 418 | 668 waler
| 15 | Cotton [ 160 | 471 | 753 .
16 | Sugarcane | 300 | 978 | 1,564 q t
| 17 | castor bean [ 200 | 745 | 1,191 requiremen
| 18 |[Taro [ 170 | 1,177 | 1,884 .
| 19 Asparagus | 365 | 1,526 | 2,442 pUbIIShed by
| 20 | Tomato [ 110 | 494 | 791
[ 21 | onion . 100 | 395 | 632 RI D
[ 22 Shallots | 85 | 304 | 487
| 23 | Garlic [ 110 | 269 | 431
| 24 | Potato [ 95 | 368 | 588
25 | Bird's eye chilli . 150 | 483 | 774
| 26 | Bitter gourd [ 75 | 326 | 522
| 27 Cauliflowers | 45 | 197 | 316
| 28 Chinese kale | 55 | 165 | 265
| 29 | Yard long bean | 80 | 287 | 459
|30 | Graden pea [ 85 | 302 | 484 |
| 31 | winged bean | 135 | 396 | 634 J
| 32 Chinese cabbage | 60 | 196 | 313 13
33 Chinese radish | 45 | 186 | 297
| 34 | Babycorn 65 287 | 459
H | 35 | Sweet potato _ 125 | 465 | 744 ‘ </
/ .“\.//

climate  grass reference crop

Humidity (§)Temperature

Wind Speed Radiation well watered grass

3 ET terms
K factor CEle ETo 2 ETc = ETa

ETy % A =

well watered crop ETo= Reference crop ET depends on
optimal agronomic conditions climatic data only.
ETc=Kc.ETo
Kc=Crop coefficient depending
types of crop and stage of growth
ETa=Ks.ETc
Ks=Woater stress coefficient

Bl x

water & environmental stress




climate grass
T reference ET
f ;

Fadaton
Temperuture +
Wiind speed

Humadty

ET, = f(CLIMATE)

The evapotranspiration rate from a reference surface, not
short of water, is called the reference crop
evapotranspiration (ETo)

wemegfennn fefereNCE level 770
weather measurements VA

grass reference crop with specific
characteristics, height of 0.12 m with a
surface resistance of 70 s/m and an
albedo of 0.23. This crop characteristics
is closely resembling the
evapotranspiration of green grass of
uniform height, actively growing and

w | adequately watered.
.--. r5= st |

Penman-Monteith is recommended method for ETo calculation.

TN d ,
= | A

Average ETo for different agroclimatic regions(mm/day)

Mean daily temperature (-C)

Reg 1ons Cool Moderate Warm
~10-C 20-C > 30-C

Tropics and subtropics

- humid and sub-humid 2 _ 3 3 - 5 5 V4
- arid and semi-arid 2_4 4 - 6 6 - 8
Temperate region

- humid and sub-humid 1 = 2 2 4 4 . 7
- arid and semi-arid 1 N 3 4 -7 6 s 9




‘ﬁ\o PENMAN-MONTEITH FORMULA
i 900 Ry
0 A+y (140340

)

ETo = reference evapotranspiration [mm day-1]
Rn =net radiation at the crop surface [MJ m-2 day-1]
G = soil heat flux density [MJ m-2 day-1]
T = air temperature at 2 m height [°C]
u2 = wind speed at 2 m height [m s-1]
es = saturation vapour pressure [kPa]
ea = actual vapour pressure [kPa]
es - ea = saturation vapour pressure deficit [kPa]
A = slope of vapour pressure curve [kPa °C-1]
Y = psychrometric constant [kPa °C-1].
1 mm/day = 2.45 MJ/m?/day.,1bar = 100 kPa

et

4
Penman-Monteith Formula
900
o VR0 7 ()

0 Aty (1+0.34U2)
ET, | = | Reference crop evapotranspiration (mm/day)
A = | Slope of saturation vapor pressure curve (kPa/C)
v = | Psychrometric constant (kPa/C)
Ry = | Net radiation at crop surface (MJ/m?/day)
G = | Soil heat flux (MIm?/day)
T | = | Maximum air temperature (°C)
T | = | Minimum air temperature (°C)
T = | Average air temperature (°C)
U, = | Windspeed measured at 2 m height (mfs)
B = | Saturated vapor pressure (kPa)
A = | Actual vapor pressure (kPa)

»n©
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1.Calculate A, T, &
A L 4098¢eg [1]
(T+237.3)2
_ | e (Trazr) +€ (T ;
& = WT(M) : (Saturation Vapor Pressure) 2]
o i 17.27 T,
€(Tnar) | = | 0.6108Fxp (-2 3]
Tt 2473
g : = 17.27 T
“(Trin) | = | 0.6108Fxp (=12 ) 4]
Tinin+237.3
T - Traxt Tmin [5]
2
2.Calculate ¢,
e, = RHypean [6]
-
3.Calculate U,
U . 4.87 ) ; : 7
2 = | Uy —————"12"=Wind vane elevation (m) [7]
In(67.82"-5.42)
4 Calculate y (Psychrometric constant)
v = | 0.665x10° P [8]
P = 293-0,00652) 256 ; ; 9
101.3 (T) ; (Atmospheric pressure at altitude z m. MSL, kPa) Pl
NS
7 /
5.Calculate Ra (Net radiation)
Rn = Rns_Rnl [10]
Ras = | (1-c)R—=(1-0.23)R,; (Net shortwave radiation) [11]
R = (as + by %) Ry, = (0.25 + 0.5 %) R, : (Solar radiation) [12]
n = | Actual sunshine hours (given data)
N = %ms : {Daylight hours) [13]
= - 245_660) Gsedy|ws sin(gh) sin(8) + cos(¢) cos(S)sin(ws] [14]
(Extraterrestrial radiation, MJ/m?/day)
G = | 0.0820 . (Solar constant, MJ/m?*/min) [15]
d; =1+ 0.033cos (%j) . (Inverse relative distance between Earth-Sun) [1o]
J = | Integer(30.4M-15) [17]
No. of day in a year (Jan.1 =1, Dec.31=365), M=Month (1, 2, .. ,12)
J = | Integer(275M/9-30+1D)-2 ; M=month, D=day for leap year [18]
W = | Cos [—tan(¢) tan(&)] ; (Sunset hour angle) [19a]
or we =|= tan—i[_ tan{¢) tan(5)] [19b]
> ¥ 0.5
X = | 1 — [tan{(¢»)]?[tan(5)]? [20a]
X = | 0.00001 if X=0 [20b]
b = | Latitude(radians)
g ~ | 0.409sin (SZTT;] == 1.39) ; (Solar declination angle) [21]
R = Tmax. *+ Tmin. . R [22]
a[ k 2 k ] (0.34 —0.14./e,) (1.35 Roo 0.35)
(Net long wave radiation, MJ/m?/day)
o = | 4.903x107?° ; (Stefan-Boltzman constant, MJ/m?*/day) [23]
Tmax.k = | Tmax(°c)+273.16 [24]
Tmin.k — | Tmin(=c)+273.16 [25]
R = | Relative shortwave radiation < 1.0
an
Reo = | (0.75+2x107°z)R, ; ( Clear-sky radiation) [26]
6.Calculate G
G — | 0.14 (T - Ti1 ); (Soil heat flux) [27]
—

107




ETo calculation

—
~/ Calculation 1 Description
ave{]h(D'\?)ta S Tmean= 19
on ebruary )
Latitude() | 26.56 " eo(Tméx)- 3.42|kPa Saturat!on vapor pressure at Tmf'ax
Tmean(i-1) 18 . e(Tmin)= 1.39kPa Saturation vapor pressre at Tmin
Tmax 26.3 oC 6= 241 kPa Saturation vapor pressure
Tmin 11.9 °C A= 0.15(kPa/c  [Slope of saturation vapor pressure curve
Tmean 19.1 € lp= 99.89|kPa Atmosheric pressure
Altitude(z 120 m :
(m/ )( ) 12 ; = 0.07(kPa/«c  |Psychrometric constant
u,(M/s g m/s
2 (1+0.34u)= 141
RHean= 63 %
n 8.4 hrs. | [[M(1+034,)]= 0.24
AA+(1+0.340)]= 062
y[A+y(1+0.34uy)]= 0.27
[900/(Tmean+273.16)]u,= 31
€,=(RHean/100)*e= 1.52|kPa
e-8= 0.89|kPa Saturation vapor pressure deficit
5 2T
Aerodynamic term= 0.9006|mm/day
TN
~—r’ /
J —
Calculation 2
=" 45 sin|Number of days in year
o= 0.4636 0.4471]|Latitude )
o= -0.2361 -0.2339|Solar declination angle
X= 0.9855
Tws= 1.4502 1.4502|Sunset hour angle
dr= 1.0236 Inverse relative distance between Earth-Sun
Gsc= 0.0820 MJ/m2/min |Solar constant
ws*sin(¢)*sin(8)= -0.1517
sin(ws)= 0.9927
cos(h)*cos(8)*sin(ws)= 0.8633
R.= 27.3794 MJ/m2/day |Extraterrestrial radiation
N= 11.0790 hrs Daylight hours
Rs= 17.22 MJ/m2/day
o= 0.23 Albedo
o= 4.903E-09 Stefan-Boltzman constant
Tmax.k'= 8,041,837,275 Tmax in kelvin
Tmin.k*= 6,603,058,170 Tmin in kelvin
Tmean.k’= 7,322,447,722 Tmean in kelvin
Rso= 20.5351 MJ/m2/day |Clear-sky radiation
Rs/Rso= 0.8388 Relative shortwave radiation
sqrt(ey)= 1.2315
Rn= 4.7416 MJ/m2/day |[Net longwave radiation
Rh=Rns-Rnl= 8.5210 MJ/m2/day |Net solar radiation
G=0.14[Tmean(i)-Tmean(i-1)]= 0.1540 MJ/m2/day [Soil heat flux
Radiation term[1]= 2.10 mm/day J
Aerodynamic term[2]= 0.90 mm/day 22
ETo=[1]+[2] 3.00 mm/day
84.1 mm/month | ©  \_/ J
~—

11/
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Program structure = 8 different modules
About CROPWAT | Copyright | Disclaimer . . )
S Data input & basic calculation modules
CROPWAT . -/
version 8.0 (1) Climate/ETo: Input the measured ETo data or climatic

Developm
T RAT

EHDF’WAT E Elh b
i

i
ROPWAT 7.0 of 1333,

i CROPWAT wisit its website at:

hllD //www Iau uvg/landandwaler/ag\wﬂcmuwat stm

Or contact FAD at

y doss Swennenhuis for the Water Resources A
ice of FAD, CROPWAT 8.0 is based on the DOS —
or tested by Martin

ped
Srmlh Geraida Van Ha\seme FlulentMaleux Gebnella \zz\ HublnaWehal and
Giowanii Musoz.

data for ETo calculation

rainfall

[

(3) Crop: Input the crop data and planting date for ETc

calculation in (6)

{) CROPWAT

e Edt Calculations Graphs Setfings Window Help

| (4) Soil: Input the soil data for irrigation scheduling in (7)

0

New

-

Open  Save  Close | Quickprit Graph (Options

wei|| (5) Crop pattern: Input the cropping pattern for scheme

i
Climate/ETo
Rain

v

Crop

¥

Soil

W

Crop Pattern

v

CWR
o

Schedule

W

Scheme

A T

supply calculations in (8)

Note that in fact Climate /ETo and Rain modules are not
only for data input but also calculate data, namely
Radiation / ETO and Effective rainfall respectively.

Calculation modules
(6) CWR - for calculation of Crop Water Require
(7) Schedules - for the calculation of irrig

(8) Scheme - for the calculation of s
a specific cropping pattern

4

DEAD PLANT

Optical cameras on
satellites, alrcraft or
drones are used to
capture light reflected
back from plants on the
ground.

STRESSED PLANT W HEALTHY PLANT
The ratio between the
reflectance of the NIR and
visible light bands isan

indicator of plant health.
This is the NDVI value.

sesssenes

-

NIR - Red
NIR + Red

NDVI =

The higher the ratio, the
higher the amount of NIR
reflected, therefore the
healthier the plant.

Chlorophyil molecules in
plants absorb visible light
for photosynthesis. Cell
structures which make
up plant biomass reflect
large amounts of near-
infra-red (NIR).

(2) Rain: Input the rainfall data and calculation of effective
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L Epidermis cells

¢ ¢ Transpiation stream A\ LT

Water passing by 0smaosis from cell to cell till arriving to
the xylem tubes

Water movement and transport

i Well irrigated
Salinity; ;

iy soil: = 0.3 bar
1 dsm/m =-0.36 bar
Saturated sol

-0 bar

Irrigation efficiency(%)

Application Efficiency (E,)
Surface irrigation
Sub-surface irrigation
Sprinkler
Paddy field

Field Canal Efficiency (E,)

Conveyance Efficiency (E,)

Irrigation Efficiency (E;=E_.E,.E)

w

~— ‘ 13/




2.IRRIGATION METHODS

SURFACE IRRIGATION
FURROW
BORDER
BASIN

SPRINKLER IRRIGATION
FIXED SYSTEM
BIG GUN
CENTER PIVOT

LATERAL MOVE

MICRO-IRRIGATION
DRIP OR TRICKLE
MICRO SPRAY
MICRO SPRINKLER

SUB-SURFACE IRRIGATION
OPEN DITCH

BURIED PIPE

Modern Techniques:

Greenhouse, Hydroponics, Aeroponics, Aquaponics, Plant Factory,
Nano Farm

localized imigation sprinkler imrigation surface imrigation
Variable. MName




SURFACE IRRIGATION
BORDER-FURROW-BASIN

== fiow direion fied thanol

permanant bund

Water movement vertically dowmward




CENTER PIVOT

gt
e
£

WO Nps W ANV

v A A
} AgSense on Smartphone
S




“/f ’ LINEAR MOVE

R

i




fathnen Woodpecker P.C.J. fatinun Woodpe :
Pressure Compensating Junion  (Pressure Compy ' Woodpecker Woodpecker

B oy 8 - ”.‘:":I_"I"T..: i Nipple Outlet Barbed
(1,2,4, or 8 Outlet (1,2,4,

L/hr) or 8 L/hr)

Red

Breer

Blue

Blal:ﬁ/

2] 10 12 14 16 18 0 > 24
Pressure (m)

i

./ - SUB-SURFACE IRRIGATION

= Precipitation l I Transpiration
Evaporation

Surface runoff
Sub soil

Groundwater level

Saturated zone

dwater flux
Regional groun
— e, e el
I I ‘[ High flow resistance

Second aquifer
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'OTHER MODERN TECHNOLOGY

J Green Houses, Hydroponics, Aeroponics,
Aquaponics, Plant Factory, Nano Farm

* This Is the only
thing you have
to add to your
system to grow
your fish and

.:,.'_:

Nutrient-rich water
with fish waste pumped 1o the plants.
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— Nanofarm ——

Microgreens

Zero Maintenance

Pesticide-Free
Just Set and Forget

Know what's in your food

Nanofarm-to-Table
Harvest right before you eat

Nanofarm: The Food-Growing Appliance

https://www.kickstarter.com/projects/993426736/
nanofarm-the-first-appliance-that-grows-food-for-y
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WiFi / Cellular WiFi / Cellular
. GreenlQ Smart
J Mobile AP (..') * = Garden Hub

(s-1)

GreenlQ Cloud J L
Master
(  { { %
- rrigation e — Garden
* Valves * * Lighting

Greenhouse Climate Air - Water Relationships

Water  Evapo-

Temperaium RH Demand transpiration
Applied  Solar Asm:mmmses.meaummﬂm the relative humidiy falls,
Heat Radiation and VPD, water demand, and evapotranspiration rates increase,
Evaporation Aswal.aiaﬁpumm it uses heat energy, resulting in cooling, and
increased moisture in the air
) Ventilation * Ventilation and evaporative cooling work well together, since they both
(with cooler, drier air) tand 1o remave heat while balancing the other effecs

\ \/ ; ‘—/
Y .,
]
T TR o
&

= "m = 3.IRRIGATION SYSTEM
WATF;.
£U5C - DELIVERY “#2 .

([ svetEM |+ WATER RESOURCES: RESERVOIR, RIVER,
“ /A1 %8| GROUNDWATER AQUIFER, ETC.

* HEADWORKS (DIVERSION DAM VS.
WEIR, PUMPING STATION)

* MAIN IRRIGATION SYSTEM (CANAL VS.
PIPELINE)

ATERUSE| N
SYSTEM |  DIVISION BOX

T==TAIL WATER DITCH
ER IIEHD\'M. SYSTEM _

* FARM IRRIGATION SYSTEM

* DRAINAGE SYSTEM

* ACCESS ROAD




PROJECT MAP
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scour protection
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ANAL AND
CONTROL

KANCHANABUR
. SEFTENBER 0TS\

SMALL CANAL
AND CONTROL
STRUCTURES
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FARM
IRRIGATION
SYSTEM




LAND -
CONSOLIDATION
PROJECT

Vi

l“\_/

4>l IRRIGATION SYSTEM

DELIVERY
SYSTEM

* WATER RESOURCES: RESERVOIR, RIVER,
GROUNDWATER AQUIFER, ETC.

* HEADWORKS (DIVERSION DAM VS.
WEIR, PUMPING STATION)

HEAD DITCH ~_

T
“’lh Mm’ | + DRAINAGE SYSTEM

* MAIN IRRIGATION SYSTEM (CANAL VS.
PIPELINE)

NIRRT nwusﬁn sox| © FARM IRRIGATION SYSTEM

i

| | Hi
Z 11l

‘.-* A TAIL WATER DITCH_ | * ACCESS ROAD

WATER REMOVAL SYSTEM

Planning, design, construction, management-operation-maintenance of irrigation system J

o \/ ' 9 |
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LAND _
CONSIDATION
PROJECT

J 4.IRRIGATION MANAGEMENT

4

FUNCTIONS OF MANAGEMENT
= PLANNING + ORGANIZING
+ STAFFING + DIRECTING

+ CONTROLING

o \/ ‘ ' 9




* LEVELS

KW{?{;WT ] * ON-FARM IRRIGATION MANAGEMENT
IRRIGATION PROJECT MANAGEMENT

* RIVER BASIN MANAGEMENT

Siriit Resenvoir .
(3,510MCH)

Bhumibal Reservoir
(13462 CN)

* CONCEPTS
* INTEGRATED APPROACH (IWRM)

« PARTICIPATORY IRRIGATION
MANAGEMENT (PIM)

Tadan Resenvoir

TSI EVENTS

* FLOOD
* DROUGHT
. WATER‘JQU:\}ITY .

I R R I GAT E D 40 % of crop production worldwide...

AREA EQUIPPED
FOR IRRIGATIONé CROPS on 20 % of the world's cultivated areaonlyl J
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One single irigation schame can
cover over 10 000 ha in Indéa,
Mexico, Pakistan and Sudan

Atteast 111 milion ha equipped Supplementary imigaticn also takes

for kmigation use a pump place during rainy season 1o make

up for rainfall deficit
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Prepared by AQUASTAT, FAC's global water mizemation eysteen, 2014,
Inttpedfuewn fno. orgfre gquastal

7 700 m*ha is withdrawn
annually an avarage for irrigation

STAT, FAD's global w

In the case of paddy rice cultivation, in addition to
watar for irrigation a layer of 10-20 cm of water Is
required for land preparation and plant protection
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* WATER SECURITY

* REDUCE WATER
SHORTAGE

* REDUCE HARZARD FROM
WATER — FLOOD
DAMAGE, WATER
QUALITY PROBLEM

* FOOD SECURITY
* INCREASE CROP/LAND
PRODUCTIVITY
* ECONOMIC STABILITY

* INCREASE INCOME /
REDUCE POVERTY ~ /
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CROP YIELD
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Agriculture » Farming » Leading U.S. states for rice yield per acre 2014-2017
Top U.S. states for rice yield per harvested acre

from 2014 to 2017 (in pounds)
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China sets new world record for rice yield

Source: Xinhua | 2017-10-16 19:00:11 | Editor: Song Lifang

SHIJIAZHUANG, Oct. 16 (Xinhua) -- Yuan Longping, renowned developer of hybrid rice,
has set a new world record.

Xinhuanet App

A hybrid rice project headed by Yuan has achieved a yield of 1,149.02 kg of rice per mu

(about 0.07 hectares), or|17.2 tonnes per hectare, |in north China's Hebei Province, local

authorities said Monday.
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India's rice revolutio

umant Kumar was overjoyed when he harvested his rice last year. There had been
good rains in his village of Darveshpura in north-east India and he knew he cowld

improve on the four or five tonnes per hectare that he usually managed. But every
stalk he cut on his paddy field near the bank of the Sakririver seemed to weigh

heavier than usual, every grain of rice was bigger and when his crop was weighed on
the old village scales, even Kumar was shocked.

This was not six or even 10 or 20 tonnes. Kwmar, a shy young farmer in Nalanda distriet of
India's poorest state Bihar, had - using only farmyard manure and without any herbicides -
grown an astonishing 22.4 tonnes of rice on one hectare of land. This was a world record and
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WI KIPEDI A Rice production in Thailand - Wikipedia

Rice production in Thailand W

Rice production in Thailand represents a

significant portion of the Thai economy and - .
labor force."! Forty percent of Thais work in . Max. recorded yield

agriculture, 16 million of them as rice farmers

by one estimate. 2]

USA 1.6 t/rai x3
China 2.8 t/rai x5
3.6 t/rai x7

iy

Thailand has a strong tradition of rice
production. It has the fifth-largest amount of
land under rice cultivation in the world and is
the world's second largest exporter of rice.l! Indiq
Thailand has plans to further increase the land
available for rice production, with a goal of
adding 500,000 hectares to _its already 9.2

million hectares of rice-growing areas.PI®) Fully  Rice plantation in Thailand
half of Thailand's cultivated land is devoted to

rice.[7]

The Thai Ministry of Agriculture expects rice production to vield around 25 million tonnes of paddy rice in the 2016-

2017 crop year, down [rom 27.06 million tonnes in 2015-2016. Jasmine rice (Thai: thavaunugé; RIGS: khao hom
—
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FACTS ABOUT
WATER RESOURCES

Relative size of world water y_oiume to our earth
nmwwssulngudsuacuurlulannuauialan

(http://water.usgs.gov/edu/gallery/global-water-volume.htmt)

278 lan; Fresh water (liquid)
~Blm. Fresh water {

Types of water(km.3)

Saline 1,350,955,000
Fresh 34,995,000
Total 1,385,950,000

Ice

24,360,000

Groundwater 0,530,000

Surface

105,000
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Each Brazilian consumes, on average Water Footprint |
5,559 liters of water each day Brazilan average
This count is made by summing all the water used, di

ty and indirectly

in the production of goods, and also the typical daily

Virtual Calculation of Water Used
in the production of Beef.

i Up until the Cattle is slaughtered (approximately 3

8 thousand Liters years), it spends on average:
144,3 thousand L:ters S
1 plece 0FpaperA4 ﬁ & 1,9 thousand L.ﬂ]mkg
@ LI.':'ETS
Computer 4 1 cotion t-shirt Lﬂg kg
31,5 thousand Liters o i' 2,7 thousand
; E—, o thers rre
it ot G %@ b 3.069 million
4 Liters 55 .' 200 Liters liters of water
oy
Washing your hands - =
5 Liters 4+ 24 mil Liters
f 15 - minute shower of water for dnnkmg
240 Liters -
Bl Watching television + '? m“ thers
T_Jg'. ¥4 30 .hgusand . of water for service/cleaning
C_}_j, Liters . 1 kilogram of cheese Sre Y
) 5 thousand = 3.1 million liters
' = == ) ‘l Liters of water used
D Cup of beer (250mL)
75 Liters
1 kg of beef consumes
Cup of coffee .
140Liters oo oO® 15,500 liters of water
40 Liters
. ' anie ‘.1aga:7 S
milion
A
y ./

Water footprint per capita
O Domestic water consumpfion O Industria goods B Agriculiural goods

THAILAND

3000

2500 - Thailand=2 250x1 “““/?6'; 6 164

Average=1,250x1,000/365=3,145
2000
1500 -
1000 —
500 ~ =
: -

E

Water footprint (msfcap!yr)

China
India
Japan
Brazil
Mexico
Russia
Nigeria
Italy

80

Pakistan
Indonesia
Thailand

[Hoekstra & Chapagain, 2008]
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5 Hydrological Information

1,426 mm Total Area
514,000 sq.km.

a
N 2 A3 AS
441“ 1-’/
W = (3 4
YA
(3

S

Total Water Requirements=88,692 mcm/year

B Domestic

consumption(3.5%)

M Tourism & Industrial
(1.5%)

m Ecological Balance
(17.3%)

W Irrigation/Agriculture
(54.3%)

W Hydropower (23.4%)
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~ WATER BALANCE(THAILAND)

[ ey
Surface runoff 213,000
Controllable /Utilizable 80,000
Water requirements 88,692

At present, Thailand is facing the drought
situation every year when the area get rainfall

less than the average. Some measures are
needed to remedy the problem.
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IWRM PERSPECTIVE
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Institutional Management

Structure E::ihrg:?nent Frameworks Instruments

Ref: GWP




Hydro
Meteorological
Information
System

Real Time
Rainfall
Measurement

Realtime River
Level &
Discharge
Measurement

Automatic Full
Climate

Reservoir water
Level & Outflow

discharge

Flood Forecasting

& Flood
menitering system
with Dam
Automation

Integration to
Hydro
Meteorological
system for
accurate Reservoir
operation

Early Flood
waming & inflow
forecasting system

Spillway gate
control for flood
Management

Canal Automation

& Smart Irrigation
Management

System

Water Demand &
Allocation

Crop Revenue &
Water Billing

Soil Health Card

Fully Automated
gates

Water Audit

Smart City water
Supply
Management

Water Audit

Energy Audit

Pumping station
Automation

WIP & Filter
Bed Automation

Water Quality
parameter
monitoring &
control

Enterprise
Management
Information

System

Imgation &
Water
Management

Flood Control &
Dam Safety

Project Mgmt
Asset Mgmt
Billing &

Revenue
Collection

Geological
Information
System (GIS)

Canal Network

Crop Pattemn
Soil Health

Land Use & Land
Cover

WUA & Farmer
Information Kiosk

Base Map,
Cadastral Map

Integrated gate_installations

Canal Automation &
SmartIrrigation
Management
System

Canal Control & flow
Monitoring

Water Demand &
Allocation

30 e G O bl 200 o Gy i D41 M

Fiurme for sccuracy s

Equipments at Master Control Centre

h

Crop Revenue & Water
Billing

Soil Health Card

Head Regulator, Cross
Regulator Control

VALUE PROPOSITIONS

‘Operational
Efficiency

Quick actionson
IWMS

ReadyReference of
Technical data

N/

Better Visihility and i
b Interactions l

“ One stop Info




THE END






