From Field to Globe:
The Impact of Location-Centric
Big Data Across the Value Chain

Quantitative Metrics for Better Business (& food security)
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The

1°C warming of atmosphereé
Problem J P

Triples weather variance

Warm gets warmer.  Cold gets colder. Dry gets dryer. Wet gets wetter.

5.5 Quadrillion Ton Heat Engine
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The 1° of Warming:

Problem EXxXtreme weat

the worst threat!
® Wall Street Journal

't 0s t he subt | e « AFiner Measure of Weather

Climatologists use measurements of temperature and precipitation to
e . g _ NWar mer N | g | document changes in climate, such as increases in the number of
unusually warm days. These "moderate extremes” occur more frequently

than severe storms and are better for analyzing global trends.

2 EXx P losion of foliar diseases Average number of days per year that the global temperature exceeded
the 90th percentile

® Viral, bacterial, fungal
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http://www.globalchange.gov/components/com_joomgallery/img_originals/global_climate_change_impacts_in_the_united_states_1/agriculture_7/agriculture_5_20090708_1595135882.jpg

Th e ® By 2050, our population will gain
another 2.4 billion people.

P r O b I e m Source: United Nations Dept of Economic and Social Affairs
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MEDIAN AGE: --
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g
YOUNGEST: 1. Niger (15.1) 2 Uganda (15.5) 3. Mdli(16) 4. Malawi(16.3) 5.Zambia (16.7)
OLDEST: 1. Germany & Japan {46.1) 2.lkaly {44.5) 3. Aushria {44.3) 4. Virgin Islands {44.2)
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Th e ® By 2050, our population will gain
another 2.4 billion people.

P r O b I e I I I Source: United Nations Dept of Economic and Social Affairs

That means, IN JUuSt 35 growing S€as0ONS, t he 58®millioths s

farmers must feed 9.6 billion while facing:

Alncreased weather variability that renders traditional practices ineffective
AlLack of adequate and symmetrical data across the value chain

ALack of field-level, actionable insight to prevent risk and improve production

Granular data needed
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@ teens | twenties @ thirties @ forties = )‘"!

.
YOUNGEST: 1. Niger(15.1) 2 Uganda (15.5) 3.Mali{16) 4. Malawi {16.3) 5.Zambia (16.7)
OLDEST: 1. Germany & Japan {46.1) 2.lkaly {44.5) 3. Austria {44.3}) 4. Virgin Islands (44.2)

Location and Time Specific
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Solution: Symmetrical information across
- the ag value chain
| C Lildi
Information! ensures optimization

Research and development

Lrop Agronomic

research

Discovery improve-
ment

Agricultural value chain

agricul t ur efungtiGhamsisolatiann n o t

AGGREGATED 2 _ = = : AGGREGATED
I T Field-Level Agronomic Information
RESEARCH sy MARKET PLANNING sy~ SUPPLIERS )y FARMERS ) COMMODITY INTERESTS
-
N N ———
SET CORPORATE IN-SEASON SET CORPORATE
PRIORITIES ACTIONABLE INSIGHTS PRIORITIES

Y
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Solution: Symmetrical information across
- the ag value chain
| C Lildi
Information! ensures optimization

Research and development

Crop
Discovery improve-
ment

Agronomic
research

Agricultural value chain  'arget &
agricultur efunstionirsisolatiam n o lPredict

AGGREGATED AGGREGATED

i) 17— Field-Level Agronomig )
IRESEARCH s ANl sl FARMERS sy “\COMMODITY INTERESTS
| a2 = .
N @ :gg- OLA E e >
W-\'
SET CORPORATE S e
PRIORITIES L coroRs
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Solution: Models
Localized Information! When and Where

t o Ndoo X

Weather
Planning and pre-season - risk!
Monitor in-season

Target &

Satellite .
Predict

Monitor and track

loT - Internet of Things i sensors to monitor
Precision Ag
Cloud 9n n@a
24/7 access to Info




Local Weather

Current Correct Consistent Completei 4 C 0 S
éand 100% of the ti me ava

| Weather Station
Observations

User Feedback

Download to Excel or Connect by API

A Calculated weather risk,

Spatial InteTHblation A Mode! expec.ted yield (crop/forage)
A Examine various weather stresses

Models
A Simulate effective/adaptive manage menift é

Global Forecast
Models

‘,/ Copyright © 2015 aWhere Inc.



Local Weather

Spatially-coherent weather, particularly rainfall,
provides tremendous Insight

Map View
Uganda Rainfall,

Future

Time (daily)

One day of gridded

rainfall becomes a

single gridded layer in
the database.

Historical

Satellite with ground
station calibration

Database includes:
Alntermediate Forecast (hourly and daily to 8-days, conditions)

ADaily Observed (Precipitation, temperature, humidity, windspeed, solar radiation)
ADaily Historical (Observed daily data for at least 10 years)

AAgronomic Models (Pest and Disease, Growing Degree Days)
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Local Weather

Like having a complete
meteorological station every 9 km

L §7

Time (daily)

Historical

-------
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Minimum Temperature ® Maximum Temperature @ Precipitation ® Minimum Relative Humidity

Maximum Relative Humidity @ Solar Radiation ® Wind Speed ® Wind Direction ® PET ® GDD
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Local Weather

Ag Weather W
vSs N Mo st We at her ¢

® Mostweat her sources are oOfor anywh

® Ag Weather: Optimized for ag-geographies during growing seasons
® Improved accuracy and more relevant
@ Statistics not nwdevanmtramas downo by no
® Utilize sensor technologies = commodity weather stations, 10T

@ AP 0 agrohomic attributes for utilization across the ag value chain

Y
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Tools T Environmental Assessment: Risk

Just east of Peoria, lllinois: 2014, 2013, 2012 and LTN precipitation, April 15-September 30

E @Y StertDste| Aprl1s |E- | Method: |Smndambsn Bose (°C) [1000] [ | | Profile: | iMamusismm Eﬂ& ] rm Jb Q iy ? .
| S — -

Mew  Open | End Date: "Octoberol |- | Max Cap (°C): 2300/ Amr Plant: | December( &= - 02/12/2015 [E - Target GDD:| 3,330.00 | Profiles || Varisbles Yeers || npaps Tables Chgres || Dewnloads Motficstions Alerts || Help Feedback

Gronwing Degres Days w Senson Planner

‘Washington, IL, Analysis @

Weather Chart IE\rui.ﬂlu'l | Season Planner Chart
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Date | GDD | Accurmulative GDD | Mimimum Temperature {°c) | Maximum Temperature (*c) Precipitation {mm) | Accumulative Pre =
06-Jul-2014 1017  751.8927 15.97 24.37 3322 33136
O07-Jul-2014 14.205 766.0977 15.09 29.32 4.05 335.41
08-Jul-2014 15.375 7814727 15.78 30.97 6.2 34161
09-Jul-2014 11.905 793.3776 16.21 27.6 162 343.24
10-Jul-2014 9505  303.2826 13.48 26.35 0 343.24
Washington, IL 7) 11-jul-2014 10.87  314.1527 14.54 27.2 0 343.24
¢ 51571, IL 12-jul-2014 1215  §26.3026 16.32 27.98 383 34707
| Mew Analysis 13-Jul-2014 1569 8419926 2056 30.82 104 357.47
14-Jul-2014 135 B355.4526 17.64 29.36 454 362.01
15-jul-2014 9395 8648876 11.54 27.25 801 37002
1&-Jul-2014 557 370.8576 11.17 20.77 0.3 370.32
17-ul-2014  7.84 8§78.6976 11.52 24.18 0 370.32
18-ul-2014 5.8 388.4576 13.7 25.9 0 370.32
19-jul-2014 9725 8982227 12.76 26.69 0 370.32
20-Jul-2014 10.325 908.5476 13.59 26.66 0 370.32
—- 0 ) - i o | - ; . M-lul-2ma 117 44 919 9RYT 1593 7R 95 I i 370337 R =

Augment existing knowledge with real-time, current monitoring
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Applications 1 direct calls (API) or via Excel
optimized for your business
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Field by field

17 Day by day
Week by week
Over seasons &

o Over Years
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Bond to your grower

T T : customers

Support your Agents
Give OExt e

Songea Ruvuma, Tanzania authority!

Y
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€> HydroBio

~ Advanced Bemote Sensing

M

€ HydroBio
R S

Taylor_Clark-B1 Irrigation Demand (in)

07-05-2013 Irrigation (in)

Rain (in)

:] Dryness Index Yield Potential

0.205 (in) NG

Each Square Represents 1/8 of an Acre

0.428 (in)

Choose a Field Field Notes

Water Use Overpass Date[ 07-05-2013

Decision driving applications

3:34 PM

api.hydrobioars.com

TIM Demo

Q

Min T °F 66.0

Max T °F

0

Comparison View

Min Hum % 19.7

95.9 Max Hum % 56.7

7 62% Il )

M &+

Map View

&

Pivot Status
Pivot Location
Pivot Pressure

Soil Moisture Temp Humidity

Jun 01

= lIrrigation
Total Applied
= Rain
= Irrigation Demand

On-Li ne

(Cl oud) tool
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NWave loT LPWANs T Smart Agriculture
esensors to observe/fn A~

Location of mobile
assets

Smart Farming

In field sensors

Using NWave loT
LPWANS enable cost
effective deployment

of multitude of loT sensors
that measure information
from any place or of anything
In order to increase the
efficiency of faming

Base Station

Large equipment

)
17 "’/
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Multi-directional data

® Tailored by the grower (crop, variety, date
pl ant ema-jime hyper local weather
and agronomic data delivered to grower,
Input providers, research organizations
government, buyers i
through API, widgets, and applications

el I
..—*.. = . -
s 4 \

i
Your Applications

© Copyright 2015, aWhere. All Rights Reserved «//
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Data Access 13(96‘0

Partner
Apps

@ o

[ 1
I I
I I
<> I Farmer SMSH % ‘O‘ ]}
Servi hd
Plant and : EIVICE : fa)
Harvest : I
Models : CRC :
- I Website |
Yield I I
Estimates I I
I Farmer I
- I Website I %
I I
' Radio N
N Stat ! (t2))
Weather l tan_n I
I Website :
—~___ | !
Pest, l |Ead . I
Disease l Application g -
Models

Y
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Value across agricultural value chain

esi nce al l O f t hi s can be

Field-Level Agronomic Information

RESEARCH msssssdy MARKET PLANNING sedp ~ SUPPLIERS sy FARMERS sy  COMMODITY INTERESTS
S

" O,

Nt N
SET CORPORATE IN-SEASON SET CORPORATE
PRIORITIES ACTIONABLE INSIGHTS PRIORITIES

Vd

éf or a wniddyrcleanging environment

Research priorities can be better articulated
Input providers (i.e., crop protection and fertilizer) informed
Markets optimized

20
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wSpatial Characterization s A

® The Problem

® How to dynamically query and map areas of similar weather and
pest/disease characteristics globally or regionally

® Seamlessly develop, train and translate agronomic scientific knowledge into
operational systems

® The Action

Use big data technologies to dynamically mine and query Local Weather
database identify areas of similarity .

\ )

\ )

Run R in the Hadoop environment allowing iterative development of models
on large datasets, deployment across broader geographies, operational
runs of models.

The Applications

®

Dynamic agro-ecological zones

Commodity analysis

® 9 9

Suitability zone mapping

®

Copyright © 2015 aWhere Inc.



= aYWhere Field Dashboard

Field Mgr: | Robert Palmer |w
™ N
o meaa
7/31/14
Field/ Sub Plot : Target Plant Original Projected Event Days Days
Faem __ PlotID Plot Size _ Sop ! xanety ~ Event  Date Target Date , Alertsw ~ Date  Window toGo Early/Late
BF 3405 Cauliflower ABSOLUTE Harvest 07/09/14 09/19/14 09/15/14 5 46 4
BF 2005 B Romain INFERNO Harvest 07/09/14 09/22/14 09/19/14 5 50 3
BF 4405 Cauliflower ABSOLUTE Harvest 07/15/14 09/23/14 A 09/19/14 3 50 4
BF 2005 C Romain SPARX Harvest 07/09/14 09/22/14 09/20/14 3 51 2
BF 2101 Cauliflower ABSOLUTE Harvest 07/18/14 05/26/14 09/21/14 c 52 5
BF 2004 D Romain GRN THUNDER Harvest 07/09/14 09/22/14 09/22/14 5 53 0
BF 3404 Cauliflower ABSOLUTE Harvest 07/16/14 09/26/14 09/22/14 5 53 4
OF 1201 Cauliflower ABSOLUTE Harvest 07/24/14 09/30/14 A 09/22/14 11 53 “
BF 4602 Cauliflower ABSOLUTE Harvest 07/23/14 05/29/14 09/24/14 3 55 -5
BF 2005 A Romain GRN THUNDER Harvest 07/09/14 09/22/14 09/25/14 3 56 3
OF 703 A Broccoli AVENGER Harvest 07/20/14 10/02/14 A 09/25/14 9 56
BF 2102 Cauliflower ABSOLUTE Harvest 07/25/14 10/01/14 08/26/14 5 57 -5
BF 2006 A Romain INFERNO Harvest 07/19/14 09/29/14 09/30/14 5 61 1
BF 3020 Cauliflower ABSOLUTE Harvest 07/29/14 10/05/14 10/01/14 < 62 4
Br 4603 Cauliflower ABSOLUTE Harvest 07/30/14 10/06/14 10/01/14 5 62 5
AMN @ 5718 Cauliflower ABSOLUTE Harvest 07/13/14 09/21/14 A oI 10/01/14 13 62 “
BF 2005 D Romain GRN THUNDER Harvest 07/19/14 09/29/14 10/02/14 4 63 3
. i 3 » 1 1 -
Satellite | " Precip | Temp | Soy Rust .y A
. Reno Suray LR N
‘t . Corzon City - :* ! S
Citrus . :
Sacramento . Hesghts ' \] EVA U_-’A : Yarise ** | 7 |
Santa Rosa  Fairfield
3 * Vallejo St&ton N
Sai Francistu 2 : Ao aer Yosemite "‘
Havward"Fremom‘ k. | Stai el fanta Pagosa
Sunnyvalo. . * * ‘ lm‘l: ‘:;m iy Ute Spnngs
Sart Juse * . ) B = o M ';:;:‘.!:: O
2 = *! . A sfgg; Rl Navalo Indian Reservation 2;1:1':]
N .d( RN i‘ \ i & Las _Vegas' Henrdersnn Ci‘\:’-“;or" LK

4
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Prediction: veg crop, by variety, by plant date and location

Number of acres to harvest: Plan vs. Actual

Cauliflower- Plan ™ Cauliflower- Projected

142
103
60 1
a6 49
40 — 31
25 26
- s = B s
41 42 43 45 46 a7 48 49 50

Commercial Broccoli- Plan ™ Broccoli- Projected Chart Area

Vegetable

Growers i and

weather variability




For example:  Central IL (Peoria!)
Number farms by county
Number acres under which crop
NP Ut  ¥roPplotddtidi) @rtilizer)
éehow much pr@wdduce
with localized weather, satellite

. & ' : Mortis

S . .Ottawa ‘
— LaSalle # - [ 53 |

_JGridX: -1

“Sent ca

£ : 7 ] . . Bra'dwood
Kewanee Hernepin m ! .
2 - 3
Tt ; i Gardner
va o B : 3, (29 s
" 1 v a° . : -
AR A — §E - Streator

. 17 | Dwight

) - X We jona Resing Herscher:
- Lacon B
i Toltica ~ Odell

@ 6oy oA i@

Princaville 7 >
Chillizome vvashburm

' "ITouloh

Cliftd
N_linonk

ey - Flanagan Pontiac ' - [ 116 |
4 Cazenavia - y

c Tl (116 'Roar_\oké"

Pearializighas

{ 2 ' Gilman
El Pas 317 Gridley % Chenoa Faitbury | Chatswor th §%3 :
L Py 7&n Shi ‘ ot Onarga
Trivoli | Periia : . _ X

“ % East Peoria

’

) Lexington
i Maorton i Hudson
Glasford r&kin x

Tremont 7 sNormaI X

o e’ . . ABl_oibmin'gitblﬁ
L g A vom e XA b Gibson City-(ER Paxton
- Manito | El @ Minier AL :

+«

e S helavan | 1 sRandolph
- . 5 ; Le Roy

Cazenovia Heyworth : g - Rantoul
L

; : ; = ’ ' n it 4= Atianta g y : .
Abingdon f 61 . . gl @ \ . Farmer City” ‘s ' { Thomasboro:, s
.pri Heights: granch : Mason City ¥ £ . - : . « 1Aahomet =,

Trivoli é?)l’i& ! _ . |llincoln TE - Clinton
East Pegria : A s A ' :

Copyright © 2015 aWhere Inc.




USDA United States Depariment of Agrculiure

s National Agricultural Statistics Service

J'HLarers || & Legend |

Lh

Q, CropScape - Cropland Data Layer

BEEOEHH OO - D -e-15 dl W o BB

2014 Cropland Data Layer Statistics for the Defined Area of Interest

0 )

1

[ R ¥ s B =4

Category

Com

sorghum

soybeans
sunflowers

Tobacco

Sweet Corn

Pop or Om Com
Barley

spring Wheat

Winter \Wheat

Dbl Crop WinWht'Soybeans
Rye

Dats

Millet

Alfalfa

Dther Hay/Mon Alfalfa
Buckwheat

FROM-GC: 30 m global cropland extent derived through multisource

data integration

Le Yu®, Jie Wang®, Nicholas Clinton®, Qinchuan Xin®, Liheng Zhong®, Yanlei Chen®

and Peng Gong

a,bcx

= Z & dll B [ oispiay Crop Categories Oniy

7] wvalue « Pixel Counts

19626761
=90
15560643
4138

2

6173
127433
a7

45
1345593
31500
S107
4343

13
131623
J6636
223
13640

Acreage
4409365.5
131.2
35273221
93
0.4
1372.8
2583405
19.3
10.2
299339
70721
1135.8
965.9
29
202727
a8147.7
43 6
3033.5
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Global Cropland Area Database @ 30m (GCAD30)

120°W

11 Irngaled mixed crops 2
com. whaal noe colion and crchar

1 .11.18':1nv;‘1.ui tr

egﬂnd Vg b R =07 Ranfed mund crops 1.
e L k whaat, com, rice, barley and msm‘h_\
[ Countnes : \
level6_8classes : . -
N 01 Irrigated: wheat and rice dominant : ” A' ' z imq,‘{g‘.égrm 1::& T
B 02. Irigated mixed crops 1: wheat, rice, barley and soybeans rer i o S ,“ \
B 03, Imgated mixed crops 2: corn, wheat, nce, cotion and orchards et 02 = #
[ 04, Rainfed. wheat, rice, soybeans, sugarcane, corm and cassava ; M-
| | 05. Rainfed. wheat and barley dominant
B 06, Rainfed: com and soybeans dominant
[ 07, Rainfed mixed crops 1: wheat, corn, nce, barley and soybenas
B 08. Minor fractions of mixed crops. wheat, maize, rice, barley and soybeans
09. Other classes

3400 1700 C 3.400
¢  — KM e -
5 — e -

s —-——
- —
S e "
— = - o
<

P —

___G_Ioﬁé{%?i;billion Hectares o’ﬁ%télcwﬁﬁnd‘?a—t—tﬁe end of the last millennium (Thenkabail et al., 2011, 2009§m_

Note: areas in black and white are non-croplands
180°W 120°W 60°W 0° (3]0 = 120°E 180°E

science for a changing world

VY
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Global Food Supply & Price Risk Management
What to expect in 20157

FAO food price index

FAO Food Commodity Price Indices

Food Price a Vegetable

Meat 2 Dairy > Cereals Sugar °
2002-2004=100 gl i oits
300 —————————————————————————————— 2000 91.1 96.5 95.3 85.8 69.5 116.1

2001 94.6 100.1 105.5 86.8 67.2 122.6
. 2002 89.6 89.9 80.9 93.7 87.4 97.8
Dairy 2003 97.7 95.9 95.6 99.2 100.6 100.6
5 2004 112.7 114.2 1235 107.1 111.9 101.7
2005 118.0 123.7 135.2 101.3 102.7 140.3
2006 127.2 120.9 129.7 118.9 112.7 209.6
2007 161.4 130.8 219.1 163.4 172.0 143.0
2008 201.4 160.7 223.1 232.1 227.1 181.6
2009 160.3 141.3 148.6 170.2 152.8 257.3
2010 188.0 158.3 206.6 179.2 197.4 302.0
2011 229.9 183.3 229.5 240.9 254.5 368.9
2012 213.3 182.0 193.6 236.1 223.9 305.7
2013 209.8 184.1 242.7 219.3 193.0 251.0
2014 201.8 198.3 224.1 191.9 181.1 241.2
2014 January 203.2 182.2 267.7 191.4 188.6 221.7
February 208.6 181.8 275.4 198.6 197.8 235.4
March 2138 185.5 268.5 208.9 204.8 254.0
April 2115 190.4 251.5 209.2 199.0 249.9
May 210.4 194.6 238.9 207.0 195.3 259.3
June 208.9 202.8 236.5 196.1 188.8 258.0
July 204.3 205.9 226.1 185.2 181.1 259.1
August 198.3 212.0 200.8 182.5 166.6 244.3
September  192.7 211.0 187.8 178.2 162.0 228.1
October 192.7 210.2 184.3 178.3 163.7 237.6
November 191.3 206.4 178.1 183.2 164.9 229.7
| December ___ 186.2 197.5 174.0 183.9 160.7 217.5
2015 January 182.7 194.3 173.8 177.4 156.0 217.7 |

Source: fao.org

Copyright © 2015 aWhere Inc.
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Global Food Supply & Price Risk Management

FEB 11 2015 01:26 PM 0:388.00 H:389.75 L:384.00 C:386.50 -1.50 (0.39%)

Vel &
"

Wbyt

Corn

(F)
(A)

(E)

2014 Feb Mar Apr May Jum Jul Aug Sep Oct MNovw Dec 2015 Feb
CORN  CONTRACTS OF 5000 BUSHELS
— ——
__-*—_'F___ e T— ————, —
Commercial Hedgers Large Traders Small Traders
2014 Feb Mar Apr May Jun Jul Aug Sep Oect Nov Dec 2015 Feb

For Spot Corn contract (above):

A (A): Carry-over stocks from 2013 into 2014 supported a constructive market.

A (B): Cold winter (remember the misused polar vortex term) contributed to market fears of a late
start.

T>

(C) Cold spring delayed planting; resulted in continued price support.

A (DIE): THEN: US weather turned favorable & market price reaction followed. Once US crop
was near harvest completion, record yields softened prices to low $3 range.

A (F) What to expect in 2015?27

550,00

500.00

450.00

400.00
386.50

350.00

F00.00

400K

200K

-200K
400K

Source:
Finviz.com
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ENSO Relationships
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5-month weighted mean
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The Neorth China Plain region had another dry month in December; the first map from MERRA below
highlights the swface pressure for December — note the higher heights from Shandong through Liaoning,
where growers are in need of a more active moisture pattern this yvear. The specific bumidity map at the 850
mb level, a good proxy for surface precipitation. notes that the north/northeastern provinces are still dry,
confirmed by the Febmary 2012 Global Drought Monitor published by University College, London.
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Now granul ar

And we know what crop, where.
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Location Intelligence for Agriculture
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1,000s of fields? 1,000s of farmers??
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