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2 Earth Observatlon the Last Mlle
& An Introduction to ITC
B Freek van der Meer

Photograph: NASA/REID
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Memorandum of Understanding between NASA SERVIR and ITC

= COOPERATION ON CAPACITY BUILDING AND USING EARTH
OBSERVATION DATA AND GEOSPATIAL TECHNOLOGY FOR
CLIMATE RISK MANAGEMENT AND LAND USE

= ....aims joint development of training, strengthening institutional and
regional capacity building, and conducting research in SERVIR Hub
regions in four (4) Thematic Service Areas: Agriculture and Food
Security; Water Resources and Hydroclimatic Disasters; Land Cover and
Land Use Change and Ecosystems; and Weather and Climate.

@

svc  UNIVERSITY OF TWENTE.
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' /) THE LAST MILE
{71 IN EARTH OBSERVATION

/ « Part 2: EO the last mile

= Bring EO data products to the people (end user)

= EO firmly embedded in policy making and governance
» EO and market development: entrepeneural

The last mile is the common colloquialism
referring to the portion of the telecommunications

network chain that physically reaches the end-
user's premises - Wikipedia
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HIGH TECH HUMAN TOUC

» Societal impact: making a real difference
Synergy: excellence in combinations
Entrepreneurship and innovation
Internationalization: tomorrow’s global citizens.
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STUDENTS '

INTERNATIONAL
BACHELOR STUDENTS
MASTER STUDENTS

PUBLICATIONS TOTAL

REFEREED PUBLICATIONS
SPIN-OFF COMPANIES SINCE 1984 '

EMPLOYEES
ACCOMMODATION
SOCIETIES

153 TIMES HIGHER EDUCATION

177 QS WORLD UNIVERSITY RANKINGS

127 (EUROPE) LEIDEN RANKING

1 MOST ENTREPRENEURIAL
UNIVERSITY IN THE
NETHERLANDS

UNIVERSITY
OF TWENTE.

@
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UT IN ONE SLIDE

\\ Five faculties

= BMS Behavioral, Management and Social sciences
N - = CTW Engineering Technology

= EWI Electrical Engineering, Mathematics and Computer Science
| = TNW Science and Technology

ITC Geo-Information Science and Earth Observation

Research institutes

» MESA+ Institute for Nanotechnology
= MIRA Institute for Biomedical Technology and Technical Medicine

Virtual institutes

¥ = Twente Graduate School (MSc+PhD)
= ATLAS “university college”

svc  UNIVERSITY OF TWENTE.
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Iﬂ; EARTH
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Source: ITC corporate presentation



L About thaculy ITC

Established: 1950 - Appeal by UN in framework of official development
assistance — ODA (joint UT in 2010)

Aim: Build capacity for economic development in developing world

Main field of science: earth observation, geoinformation science applied to
problem-solving in earth sciences, natural and water resources and urban
studies (disasters, climate adaptation, water/food security, urbanisation)

Achievements: 23 000 alumni (predominantly) mid-career professionals from
170+ countries

Key numbers: 245 staff, 143 PhD, 200 MSc (150 in house)
Awards: No.6 of the world in ‘remote sensing’ in Shanghai Subject Ranking
Top rated master program MSc GEO 2015 — 2018

Participating Oranlsatlon |n GEO for Capacit Develoment
g e o = ¥ wf«rm\\* )

% ACADEMIC g [l

RANKING or- S
WORLD

W UNIVERSITIES— o
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International
Training
Centre for
Aerial Survey,

International
Institute for
Aerial Survey
and Earth
Sciences, ITC

International
Institute for
Aerospace
Survey and

International
Institute for
Geo-
Information
Science and
Earth
Observation,

Faculty of
Geo-
Information
Science and
Earth
Observation,
ITC
University of
Twente




ITC ALUMNI

Ry Total students 1950-2017 23825
SN Total countries 1950-2017 191
A _ : Asia 10,016
1 . PZIEVAN Afica 7217
\ \/ \ _ A ANCH /N7 L~ Europe 3,386
AN\ 2 S ALY X XT7NET O America 2,803
/ N <Z ' 2l ' ./ %  Australia & Qceania 254
7> Unknown 149
] UNIVERSITY
COURSE PARTICIPANTS 1950-2017 OF TWENTE.
ORIGIN OF ITC STUDENTS FACULTY ITC

; UNIVERSITY OF TWENTE. Source: ITC corporate presentation
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Now fully self supported

Source: ITC corporate presentatio
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e DATA COLLECTION

Satelhte data
| Aerial data

= Digital Maps
B Field measurements
Tabular data

: GIS ANALYSIS

| Modelhng

Internet GIS
Processing Synthesis

DATA & INFORMATION DISSEMINATION

Web portals
Internet GIS




LED BY ITC PROFESSORS

=+ e RESEARCH THEMES

- = . 4DEarth

==« Acquisition and Quality of Geo-spatial
I o et i R Information
- . " e« ForestAgriculture and Environment in
, TEmEe S ;;_._;,_.;,.,;'.'_:,_;,; the Spatial Sciences

* People, Land and Urban Systems
Spatio-temporal Analytics, Maps and

APPLICATION on:

Processing
food security e Water Cycle and Climate
 water management | —
« urban planning/land administration B e S

 disaster management/climate adaptation
 strengthening civil society

 earth sciences/geohazards-georesources
 environmental management and biodiversity
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57/ WHAT IS ITC AIMING TO ACHIEVE IN 2020

1 (IN CAPACITY DEVELOPMENT)

O K Regional training networks where ITC acts as a knowledge broker

ITC

= |TC will develop state of the art education (blended learning) that

will train the future generation of Geo-information and Earth
Observation

» |TC MSc and PhD programs will fulfill real societal demands and
appeal to the individual

= |TC will focus on the ‘last mile’ in order to embed Earth Observation

firmly in society

"= ITC will train students in entrepreneurial skills and support setting

up their own business as professional

Source: ITC vision 2020

UNIVERSITY OF TWENTE.
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GROUP ON
EARTH OBSERVATIONS

» Human resource development, the process of equipping individuals

with the understanding, skills and access to information, knowledge
and training that enables them to perform effectively.

Organizational development, the elaboration of management
structures, processes and procedures, not only within organizations
but also the management of relationships between the different
organizations and sectors (public, private and community).

Institutional and legal framework development, making legal and

regulatory changes to enable organizations, institutions and agencies
at all levels

Human resources Supply of technical and
development professional personnel
Organisational Strengthen the management
strengthening capacity of organisations
Institutional Strengthen the capacity for
Source: M. Molenaar - ITC strengthening inter-agency coordination
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NEW Dimensions to Capacity Development

The government to government or country to country dimension
considering that in a globalizing world countries cannot maintain to
operate as stand-alone entities.

The cross cutting dimension of the government and academic sector

against the private sector->'entrepreneurs’
N

DutCh K Business

South South->trilateral collaboration

Knowledge Diamond Civil society
institution - organization

~7 Approach e
a g

(o]

LocA[

it i 5448 ke

n der Meer — GEO Mexico presentation
N o : _



Our Earth Observation Knowledge domain
Is getting connected to society and other
Geo technologies

Rapid acceptation and users
Of geospatial data
applications ——
and technologies

TR LI I3 Source: Veldkamp DIES lecture 2015

robo-fly, developed at Harvard, weight < 1g
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Source: Veldkamp DIES lecture 2015
Only an estimated 1 % of global population Is estimated to be a
global citizen. They all have to operate in a local context




ITC

INTERNATIONALIZATION IMPLIES COMBINING GLOBAL
AND LOCAL CONTEXTS

= Cultural and context specificity
= Sustainable collaboration
= Network and teamwork on location

= Experimentation together co-creation

Source: Veldkamp DIES lecture 2015

UNIVERSITY OF TWENTE.




New trends in EO: the opportunity

Availability - many more satellites: e.g. EC Copernicus,
small sat constellations

Accessibility - ICT, the Cloud
Adaptability = standards, adaptable usage (GIS/mobile)
Affordability = free/low cost data, lower cost value adding

Acceptability = fit-to-purpose, increased quality level

G4aAal ”sji;gj';_ Source: Grim, GEO Mexico presentation

GEODATA FOR AGRICULTURE AND WATER o]



USE OF SPECTROSCOPY IN MINERAL INDUSTRY

Sensor Bands Panchromatic: 450 - BOO nm
8 Multispectral:
Coastal: 400 - 450 nm Red: B30 - B30 nm
Blue: 450 - 510 nm Red Edge: 705 - 745 nm
Green: 510 - 580 nm Mear-1R1: 770 - 885 nm
Yellow: 585 - 625 nm MNear-|R2: E60 - 1040 nm
8 SWIR Bands:
SWIR-1: 1195- 1225 nm SWIR-5: 2145- 2185 nm
SWIR-2: 1550 - 1590 nm SWIR-B: 2185 - 2225 nm
SWIR-3: 1640 - 1680 nm SWIR-7: 2235- 2285 nm
SWIR-4&: 1710 - 1750 nm SWIR-8: 2295 - 2365 nm
12 CAVIS Bands:
Desert Clouds: £05 - 420 nm Water-3: 230 - 965 nm
Aerosol-1: £59 - 509 nm MNOVI-5WIR: 1220= 1252 nm
Green: 525 - 585 nm Cirrus: 1365 - 1405 nm
Aerosol-2: 635 - B85 nm Snow: 1620 = 1680 nm
Water-1: 845 - 885 nm Aerosol-3: 2105 - 2245 nm
Water-2: 897 - 927 nm Aerosol-3:  2105- 2245 nm

Sensor Resolution Panchromatic Nadir: 0.31m

(or 65D, Ground Sample 20° Off-Madir: 0.3m

Distance; off-nadir is Multispectral Nadir: 124m

geametric mean) 20° Off-Madir: 1.38m
SWIR Nadir: 370m

207 Off-Madir: £10m

CAVIS Nadir: 30.00m

.Ie_. Iﬁ!nfrar IR)
EACL R

“-‘;Wave Infrarec IR}
wlliazade, wlEe,

Landsat 8
(0m) e i e
L L ] L
ASTER
(15/30 mi) Lol f—y oz o
e . e <R

Wv2-3 WV 3 only
(1.2/3.7) " e o - s cjiia

- - L3 -3 Ruall=]

300 500 700 900 1100 1300 1500 1700 1800 2100 2300 2500

ITC

UNIVERSITY OF TWENTE.

Worldview 3

VNIR 1.24 m

SWIR 7.5 m (3.7 m native only for authorized users)
Alteration mapping scale ~1:15,000/1:7,000

Source: David W. Coulter
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Nineral Percentage Log LWIR Mapping of an Iron Skarn Intersection

a Biatite Schist
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REMOTE SENSING EMBEDDED IN THE OIL&GAS SECTOR

1-5 years 4-10 years 4-10 years 20-50 years 2-10 years

Production / Decommission

Exploration Appraisal LB R Operations / Rehabilitation

« Searching for + Collection and » Planning of facilities + Produce « Removal, disposal
prospects interpretation of with consideration of hydrocarbons or re-use of
» Bidding for seismic data environmental, - Redevelopment: infrastructure
exploration licenses « Exploration + social, economic, EOR « Remediation +
appraisal drilling and operational . Maintain installation reclamation of site
- Determine resource RS and facilities to pre-development
potential + feasibility = Construction of state e A Ak

facilities

@

ax<c  UNIVERSITY OF TWENTE. Source: Christian Haselwimmer, Chevron
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http://www.star.nesdis.noaa.gov/smcd/emb/vci/images/usa_8km/animation_usa_GVIX_NN_G08_C07_SMN_Y2006.gif

Example using Accumulation Measurements (Rice, Mekong Delta, Vietham)

Map Units Crop Calender from Interviews with Notes.

[ Jasmine 85 7 OM 1940 Jasmine 85

Ref. Map Unit

NDVI Clas:
[Area (Ha)
Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Seop

Nov

$2.415
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STAQS SPURRING A

TRANSFORMATION FOR

Monitoring crop health status AGRICULTURE THROUGH
o REMOTE SENSING

MODIS :
ﬁ\ Satellite Time Relative NDVI /

Series Pipeline Crop Condition at
° MODIS and Landsat

? mm Landsat and Archive esolution
2

Féﬁ\.) Rapic_lEVe/ amfp Time Series Prototype of
Barunye ’ orIdvnew-Z/S (one season) Agricultural Areas Base
A, 3 Map (Cropland Mask)
........... N UAV d Ground- ,
........ . Methodologies for
. ' _ truth land- .
f w  FieldData ey — classifying
ﬁ;‘mue..cg';_ * Cropland
e . land-cover . :
, * Maize production
dynamics
systems

svc  UNIVERSITY OF TWENTE. Source: De By (ITC), Becker-Reshef (University of Maryland)




Crop Monitor Tanzania

from data to information

s ™ i

]

™ s
bV 3
o ] iss

! ‘r “‘ » L.
BT Rachoily S
= g y1 N
- P, b 4
= '& ' g
o8 .
OL

Drivers:

L]
N 51\'(3'
Ss :%:
®

Wet  Dry Hot Cool

" TN K _
- AR ;'i;t‘
Conditions: -

Floods Wind Disease Pests  [IEceptional [ poor Countries:

% @ -Favourable - Out-of-Season ':l Tanzahia
i )
Watch - No Data Other Countries

Extreme Event Delayed Socio-Political

Provides real- time information on crop
conditions to support decisions such as
mobilization of food, grain storage, food
reserve purchases, market intelligence
that can promote private industry




Prototype National Food Security Bulletin-
Tanzania Bringing RS, tablet, & online GIS tools together

THE UNITED REPUBLIC OF TANZANIA
MINISTRY OF AGRICULTURE FOOD SECURITY AND COOPERATIVES

Hliono House I, Tomarks, .0, Bax 0192, DAR £§ SALAAM, Tobepbane: + 255 -022-H6 06, Fax: +155 - 023 062077, E-mall: pubillinpo stz

NATIONAL FOOD SECURITY BULLETIN

A s
30" May, 2015

Vi e,

Major Crop Conditions in Tanzania (as of 30th May 2015)

This erop condition map synthesizes infarmation for all crops as of 30th May 2015, Crap condittons over the
main growing areas are based on a combination of national and regional crop analyst inputs along with
remote sensing data and rainfall data provided by the Tanzania Meteorological Department. Areas that are
in other than favorable conditions are displayed on the map with their drivers

Contents
Major erop conditions .

NATIONAL HIGHLIGHTS
The maize crop growing areas of the southern highlands
conditions are fair to favorable with the exception of Mbeya
where conditions are poor. The reglon experienced a delayed
start to the ralny season, which has created ear]
maisture deficits in many areas.

National highlights.

- a

Paor conditions peraist in Tabora, Lindi and parts of
Geita, Arusha, Kilimanjaro and Dodoma. There b
reports of pests and diseases in Simiyu, Dodoma, Lin
and Mbeya, The common crop pest is the Larger Gri
[Dumuzi] afecting makze crops in all the disteiets in Sin
Morogoro. The Commen pest and disease in Mara
Maize Leaf Necrosis (MUND), Cassava Mosaic Virus anc
Brown Streak

Seasonal rains have begun to intensify in the last two dekads,
Towever the effects early seagon rainfall defieits are still evident,
April iz the peak month for the long--rain season and given &
positive two--- week forecast, some reliefis expected

operationally

Vulnerability: . 4

Intervention pragrams

NOVI Summary:

NDVI anomaly data for the country show above average
conditlons for the country with Simiyu, Shinynga,
Tabora and some parts of Mbeya and Rukwa performing
relatively above average conditions compared to the long:
reri average for the month of May. Some parts of Iringa,
Lindi and Dodoma current vegetation conditions fall
alightly below average.

Remaining regions portrays normal vegetative conditions

I WAoo s i e )

I il Batie i vl L e

b T B T

Agro-meteorological outlook:

The Tanzanta Meteorological Agency (TMA) reports that
with the ohserved synoptic conditions during May 21-31,
2015, Masika continued to feature over some of the
bimodal areas especlally north-eastern highlands and
Lake Vietoria Basin, However, parts of those areas and
much of the northern coast experlenced dry conditions,
The uni-madal areas on the ather hand smarencad
mostly d
including
over the
normal o
and Lake
rainfall. 0
Wa5 main
(mostly p
Morogori

Wizara va Kilimo
Food Prices by region:

NATIONAL FOOD SECURITY BULLETIN TANZANIA
Highlights by Major Food Crop

Malze eondithons for Tanzanks as of 3% May

Wizara ya Kilimo MAY 2015

Maize:

A delayed start of the 2015 Masika for maize has
led o significant rainfall deficits in parts of
Njombe and Iringa. A major prapertion of the maize
growing arcas of Dodoma are experiencing poor
conditions. The three crop growing areas Singlda, /
Kilimajaro, and Tabora are currently in a watch
status due to abnormally hot temperatures and
reduced rainfall. The malze growing area of SNNPR

has been significantly impacted by these same i of dumig i

ol borer b lskals
drivers, but also experienced a more significant delay  Kitms, Sorepees 11378

in the onset of seasonal rains, thus owing to the arcas poor cropping

anmditiane Cralle hazan han hasn sannmtad in Mansasin (oo lmnnsd L]

MODIS NDVI (Terra) (MODOS 8-day) (Crops Only)

Tanzanis

¥
l--“‘ .p*v#bb.#i"
b |

. o
|} - & u

NATIONAL FOOD SECURITY BULLETIN TANZANIA MAY 2015

Taseita yu el 12 Maran Makuu o Chskela-blay 2015

Strong interest from Ministry, Prime Minister Delivery
Bureau, and Deputy Permanent Secretary to develop |1} i |

Source: De By (ITC), Becker-Reshef (University of Maryland)




Real-time DATA leading TO
Informed DECISIONS

New Vision

——— UGANBAE LEABING ALY

HOME TODAYSPICK NATIONAL BUSINESS SPORT MULTIMEDIA ENTERTAINMENT WORLD SCIENCE & TEC

Indian man who wake up on Museveni gets Fatherofthe-
autopsy table dies Nation medal

Popeis
e Food security report presented to
. Inter-Ministerial Committee

. e B September 25, 2015

Govt to distribute relief food to Karamoja

A food securiry monitoring oficer alking to 2 fmmer whoss maize Zanien tolly Giled

Figare & Crop Candifions in Nadusst Sub-Comny An=wst 14, 2004
The sbove zarden should have been at harvest stage at the time the above photograph we

Onl17® August 2015, the Hon. Mimster for Relef, Dhsaster Preparedness and ] S =

: - : . Prime Minister Dr. Ruhakana Rugunda chaired a meeting that
wrote and physically dfh‘:“d 3 letter to the Hon Mumister of Finance poit .0\ .o 1ha food situation in Karamoa region. (Flls photo)
worsening situation. On 24~ August 2015, the Rt. Hon. Pnme Mmister called :

- First trucks of relief food dispatched
Ministers for Finanee, Azriculture, and Diszster on the subject. The meetinzwa @ 1weet 16 Gel 0 & i [ [N

the Ministe for Relief Disaster Preparedness and Management and attended am September 26, 2015
by the PS [Secretary to Treasury who promised to avail funds within one week; ] nwwvision
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= > 20 million pastoralists that depend on livestock

= exports of livestock & livestock products > $1billion

= drought is main cause of livestock loss - source of poverty

» standard responses (food/cash aid) are slow, costly, and insufficient

= |nsurance as option?




INSURANCE
|
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ITC

| Drought occurrence can be estimated

INSURING ANIMALS?

ILR]

INTERNATIONAL
LIVESTOCK RESEARCH
INSTITUTE

» Traditional insurance: need to check losses = $$

» |n remote areas: no cost-effective options to check losses

|} = Alternative: Index insurance:

= pase premium and payout on a biophysical index
= correlates to losses
= Kkey issue: basis risk

i

index construction

In many ways->chosen for forage

scarcity index as a measure of area-
average seasonal forage availability

UNIVERSITY OF TWENTE.




“ FORAGE SCARCITY INDEX: APPROACH

ive  Seasonal average NDVI (proxy for avg forage productivity in unit) #-s00ring to get seasonalindex



7 PIXEL-BASED PHENOLOGY RESULTS (2001-2014 AVERAGE)

ITC

UNIVI

seasonality

|:| none/poor
D unimodal

start short ™\ end short
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027 V=072 +0.045 . what is the latest end-date for
) R*=0.98 . .
which R? still exceeds 0.90 ?

0.17 0.19 0.21 0.23 0.25 0.27 0.29 0.31

ITC avgNDVI (March-July)




PAYOUTS KLIP 2017

long rains 2017
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ITC

%7 SO HOW DOES THIS HELP?

Phenological analysis provides better seasonal definitions

= Forage scarcity index relates to when forage is developing
= Large spatial variability

= Needed if moving to new areas

Insurance payments can be made 1-3 month earlier
= considering also season predictability

= accounting for NDVI filtering important

» |ocation-dependent

Earlier payment may allow protection livestock
» purchase of forage, water, medicines OR movement livestock

UNIVERSITY OF TWENTE.



Some slides from the ADPC work
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i 7/ POINTS FOR DISCUSSION?

» EO and market development: stimulating entrepeneurships

ITC

» |TC will train students in entrepreneurial skills and support setting up their

own business as professional
= Expanding our collaboration: from ADPC to other Hubs

UNIVERSITY OF TWENTE.
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