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CURRENT STATE OF AFFAIRS

D B Nutrient limited

B Nutrient and irrigation limited
I 75% attainable yields achieved

Moller et al. (2012) — Closing yield gaps through nutrient

and water management , Nature
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SATELLITE REMOTE SENSING AS A COST-EFFECTIVE
PLATFORM
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CAN WE GROW MORE WITH LESS WITH EARTH OBSERVATIONS

AND SMART TECHNOLOGY?
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Indus Basin Irrigation System

Original design: One crop/year
Reality Today: 2.5 crops/year

Year-round farming = increased
demand on Pakistan's water supply.

POPULATION: 33.7 Million
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'CROPS PER FARMER: 3-4

POPULATION: 198 Million
(SEEEEREERRE
(I EEEEREEEREE
IEEREREEENNR
IEEEERERENNE
teetedtivtit

I EEEEREE RN RN




CAN WE GROW MORE WITH LESS WITH EARTH OBSERVATIONS
AND SMART TECHNOLOGY?

Crop water requirements for rice > 60 percent of irrigation water
+ 600 mm i PUEKPHIANcE ANGE Faf A Slimmprodeet (that they do
Farmers apﬂl?é,gﬁ?rqrﬁq {(5H%B%;(”aﬁgrm&c%maﬁﬂeﬂag&ﬁé%nd costlier

. enough from nature?
pumping

Water use efficiency of rice averages 0.45 kg of rice/m3 (world average 0.71 kg/m3) —
lowest - 0.08kg/m3

Several indigenous water conservation-irrigation technology available
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CROP WATER DEMAND
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Kc = from lysimeter crop studies (published in manuals)

Function of crop type, growth stage, climatic zone,
breed

Ks = from soil moisture conditions (because a site will
not always be ‘well-watered’ (or always irrigated)



Source: Foley et al. (2011), Nature, “Solutions for a Cultivated Planet” %o



THE MESSAGES TO FARMERS

Dear farmer friend, we would
like to inform you that your
wheat crop does not need
irrigation due to sufficient
rainfall during the past week.

Forecast-based Advisory

also provided

Dear farmer friend, we would

like to inform you that the

irrigation need for your banana
crop was 2 inches during the

past week.
With Telenor Pakistan
700 farmers 10,000 farmers 100,000 farmers
2016 2017 2018

O

S blabilis 64 cauwga Olus
0139952017 (021115 5

@S S (o) 9e03) Sde S
Jlanioal il g 0.3 5 Juad
U0 SEAIS] ipasabe-las
Oull3Al- 28 (s 83 9o ()l
~0)S (il Ballas S
Glaglasaaye

asly 5103459213698 s

S ,S




CAPACITY BUILDING AND TECHNOLOGY TRANSFER

Government of Pakistan
Ministry of Science and Technology

PAKISTAN COUNCIL OF RESEARCH IN WATER RESOURCES (PCRWR)

AL OFFICES | RESEARCH AREAS | R&DFARMS | PROJE( PUELICATION | NCBI

http://58.65.129.81/index.html Raster Gridded Visualization

Forecast ETo tmm) 4 Days 02/03/2018 Download Dataset

Selected Dataset-eto forecast. Lead Time-L4. Date-20180203
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Irrigation Advisory Services
PCRWR Launched Weekly Irrigation Advisory SMS Service for the Farmers
PCRWR launched the service on April 18, 2016, which is an outcome of international collaboration extended by the University of Washington (UW) and NASA. The UW is providing real time daily Potential Evapotranspiration (ET) and
precipitation for entire Pakistan using NASA's remotely sensed data. PCRWR determined crop coefficients (Kc) for different crops in different agro-climatic zones of Pakistan. The service informs the farmers about their net weekly
irrigation ET and preci| In the long run. PCRWR envisions extending the service to all farmers of irrigated areas, through international and national coordination.
District-Wise Weekly Advisory Messages 6 S
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http://58.65.129.81/index.html

QUANTITATIVE IMPACT EVALUATION

25 billion cubic meter can be saved per year per
million farmers

[25 km3; Grand Coulee Dam: 6 km3]
40% saving in irrigation water
80% usage rate among farmers

Evidence of doubling of farmer income through
yield increase



FUTURE DIRECTIONS

1. Skill improvement issues for Crop water demand and Precipitation supply:
net radiation/cloud cover, land cover heterogeneity, in-situ/AWS data for dynamic
correction — ON GOING (Pakistan)

2. Marginal farmer needs who grow 3/4th of total food:
higher spatial resolution (plot scale), IoT and Cloud-based computing (Google earth

engine) — ON GOING (India)

3.Comprehensive use of (FREE) Satellite and Model-based Earth Observations:
Additional satellite sensors/weather models to add value and keep costs down
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loT BASED PANI IS BEING BORN...
Provision for Advisory on Necessary Irrigation
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Dear farmer friend, we would
like to inform you that your
wheat crop does not need
irrigation due to sufficient
rainfall during the past week.

-~ parcels

o elevation

irrigation need
crop was 2 inc
past week.




TAKE HOME MESSAGES

EARTH OBSERVATIONS AND NUMERICAL WEATHER MODELS ARE LOW HANGING
SOLUTIONS FOR ADDRESSING WATER-FOOD SECURITY CHALLENGES

TWO-WAY ENGAGEMENT, CO-DESIGN AND BUSINESS MODELS NEEDED FOR RESEARCH-
GRADE SOLUTIONS TO THRIVE IN SUSTAINABLE OPERATIONAL SETTINGS

TECHNOLOGY THAT HAS PRECISION AND IS SMART DOES NOT HAVE TO EXPENSIVE

FUTURE DIRECTIONS SHOULD ADDRESS MARGINAL FARMERS (WHO GROW 2/3" of FOOD)
USING loT, CLOUD-BASED COMPUTING AND FREELY AVAILABLE DATA
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THANK YQUI!
QUESTIONS?
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http://www.saswe.net/cinematography

ET, MEASUREMENT — CROP WATER DEMAND

Different methods are available however, most (e _p )
common is: ﬂ(ﬂn‘e)*'lz'acp%
FAO-56 (Penman-Monteith) AET= " :
3
R,: net radiation , , a4 T[H r_]
Necessary inputs (from satellites/models) to apply this method: a

G : soil heat flux
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Land Records on GIS
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Soil health card (SHC) by Govt. of India

Being produced every 3@ year
For all 140 Million farmers
Contains 12 soil parameters (namely N,P,K

(Macro-nutrients) ; S (Secondary- nutrient) ; ,

Zn, Fe, Cu, Mn, Bo (Micro - nutrients) ; and
pH, EC, OC (Physical parameters)

For fertilizer and crop type
recommendations
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A study conducted by National Productivity
Council (NPC) in 2016 reported that around 84
per cent of farmers said the information on soll
status and nutrients recommendations helped
them in reducing the cost of cultivation and
improving productivity of crops.




LOW COST SENSORS & LOW POWERED WIDE




INTEGRATION ON THE CLOUD FOR PANI
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HOW AFFORDABLE IS PANI?

LPWAN gateway = (with solar panels and cloud connectivity)
LPWAN communication node=

Multi-sensor module (temperature, humidity, rainfall, pressure and windspeed) =

Good quality soil moisture sensor (capacitance based) =
ONE LPWAN tower covers at least 100 km2 with 100 environmental sensors
If 100 farmers live 1 km? (average farmer density in India), setup cost per farmer=

(estimate by Indian partners)



