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Overview of the United Nations Sustainable
Development Goals




UN Sustainable Development Goals (SDGS)

Transforming Our World: The 2030 Agenda for Sustainable Development
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Text adapted from “Transforming our world: the 2030 Agenda for Sustainable Development”
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https://sustainabledevelopment.un.org/post2015/transformingourworld

SDG Indicators

e Used to monitor progress towards SDGs at
local, regional, and global levels

* Turns SDGs and targets into a management
tool:
— develop implementation strategies
— measure progress (report card)

* 100 Global Monitoring Indicators

— Includes suggestions for complementary
national indicators (CNIs)

« Each country chooses the number and
range of CNIs to collect and analyze data

Indicators and a Monitoring Framework
for the Sustainable Development Goals

Launching a Data Revolution

Image: http://unsdsn.org/resources/publications/indicators/
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SDG: Target 15.1

* By 2020, ensure the conservation, restoration and sustainable use of terrestrial and
iInland freshwater ecosystems and their services, in particular forests, wetlands,
mountains and drylands, in line with obligations under international agreements

— Indicator: 15.1.1: Forest area as a proportion of total land area
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SDG: Target 15.3

* By 2030, combat desertification,
restore degraded land and soll,
Including land affected by
desertification, drought and floods,
and strive to achieve a land
degradation-neutral world
— Indicator: 15.3.1: Proportion of land

that is degraded over total land area

e Subindicators: Land Cover and
Land Cover Change, Land
Productivity, Carbon Stocks
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IISD Knowledge Hub

http://sdqg.lisd.orqg/

 Provides tools and resources about the

SDGs

« Collects news, events, policy briefs for

specific goals

» Also provides information on events,

actors, and regions
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SDG Interactive Tool

Disoover how 118D research products relate to ane or more of the
Sustainable Development Goals in different regions of the world.

and/or region to 7 Aneaisi & Caen Eney
find SDG outputs
and publications

o . Select a goal
i

17, Parinerahios for the Gooa

. SDG KNOWLEDGE HUB
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< Select a goal to start exploring the 2030 Agenda for

Sustainable Development

SDG KNOWLEDGE HUB

Protect, restore and
promote sustainable
use of terrestrial
ecosystems,
sustainably manage
forests, combat
desertification, and
halt and reverse land
degradation and halt

biodiversity loss



http://sdg.iisd.org/

United Nations: Statistics for SDGs
https://unstats.un.org/sdqgs/indicators/database/

« Access SDG data for specific
countries

 Obtain metadata and
methodology for calculating
indicators

* Groups information based on
regions
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United Nations » Department of Economic and Social Affairs »  Statistics Division

SUSTAINABLE
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SDG Indicators

Global Database

Welcome to the dissemination platform of the Global SDG Indicators Database. This platform
provides access to data compiled through the UN System in preparation for the Secretary-General's
annual report on "Progress towards the Sustainable Development Goals".

The data series identified by the symbol 5] correspond to the global indicator framework that was agreed, as a starting point, by the Statistical
Commission at its forty-seventh session in March 2016. Additional series are identified by the symbol [Ell

e

The development of this global SDG database dissemination ple*f~== i= ~n anmnine nencacs I bbb Linitadd Rintinne Ceatictioe
will continue to be further improved over time. Please send you  Indicator ; 15.1.1 - Forest area as a proportion of total land area

Available series:

[Nl Forest area as a proportion of total land area

Explore the data:

DG indicator By country or area sV Excel

Select an SDG indicator Series Description Country or Area
13.1.2 - Number of deaths, missing persons and persons affected by dis  Fg porest area as a proportion of total land area Channel Islands
13.1.1 - Number of countries with national and local disaster risk reduct
14.4.1 - Proportion of fish stocks within biclogically sustainable levels B2l Forest area as a proportion of total land area  Aruba
14.5.1 - Coverage of protected areas in relation to marine areas

B2l Forest area as a proportion of total land area  Afghanistan

15.1.2 - Proportion of important sites for terrestrial and freshwater biod
15.4.1 - Coverage by protected areas of important sites for mountain bit
15.5.1 - Red List Index

B2l Forest area as a proportion of total land area  Angola

B2l Forest area as a proportion of total land area  Anguilla

B2l Forest area as a proportion of total land area  Albania

B2l Forest area as a proportion of total land area  Andorra

2l Forest area as a proportion of total land area  United Arab Emirates
B2l Forest area as a proportion of total land area  Argentina

B2l Forest area as a proportion of total land area  Armenia

B2l Forest area as a proportion of total land area  American Samoa
2l Forest area as a proportion of total land area  Antigua and Barbuda
B2l Forest area as a proportion of total land area  Australia

B2l Forest area as a proportion of total land area  Austria

Frequency
Annual
Annual
Annual
Annual
Annual
Annual
Annual
Annual
Annual
Annual
Annual
Annual
Annual

Annual

Search:
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Percent (Units)
Percent (Units)
Percent (Units)
Percent (Units)
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Percent (Units)
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Percent (Units)
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https://unstats.un.org/sdgs/indicators/database/

Sustainable Development Solutions Network (SDSN)

http://courses.sdgacademy.orqg/

« Analytical and technical
recommendations for SDGs

« SDG Academy
— Free online courses about SDGs
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http://courses.sdgacademy.org/

Group on Earth Observations (GEO)

http://www.earthobservations.org/geo sdqgs.php

Initiative to support efforts to CEO aroveon "
integratg Egrth obsgrvqtions and e Jummmumbm-:ﬁ«ménﬁwﬁmata w B
geOSanaI iInformation into Biodiversity and Ecosystem pouﬂSoeuﬂtyandSuMnnbhAmu bure
national development and =

monitoring frameworks for the -

2030 Agenda for Sustainable Development
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Food and Agriculture Organization (FAO)

http://www.fao.org/sustainable-development-qgoals/en/

R Facd ard Aariid SUSTARHARLE
r 3_2_'.‘ ; b | DEVELDDHENT
i

e | GOALS

 FAO’s priorities for the SDGs are:
— End poverty, hunger and
malnutrition el Wl aine <o
— Enable sustainable o T ST e e

development in agriculture, D e
fisheries and forestry

— Combat and adapt to climate
change

& FAO AND
THE SDGs

Indicators - Measuring up
to the 2000 Agenda
for Sustainable DL'\.‘I}]I;:IF!I‘I'II."IH
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http://www.fao.org/sustainable-development-goals/en/

Related Forest Conservation Efforts




The New York Declaration on Forests
http://forestdeclaration.org/

« Many world leaders endorsed a timeline to cut
natural forest loss in half by 2020 and to strive to

end it by 2030
 Ten main goals

 Concrete actions and plans
— Includes
« commodity traders
 iIndigenous peoples
« commitments from country governments
multilateral programs
 new procurement policies for use of forests

Image Credit: UNDF
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Progress on the New York Declaration on Forests

Achieving Collective Forest Goals

Updates on Goals 1-10

November 2016

forestdeclaration.org



http://forestdeclaration.org/

The Bonn Challenge

http://www.bonnchallenge.orqg/

Commitments

 Global effort to restore 150
million hectares of the world’s
deforested and degraded

land by 2020 and 350 million @ oty

hectares by 2030 % 8 69q ¥
 Uses the Forest Landscape o &o

Restoration Approach (FLR)

* Vehicle for assisting in
Implementation of existing
iInternational commitments like
REDD+ 91 57

148.38 million hectares pledged

2020 goal

o 150

Million hectares
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Potential benefits

Economic Climate benefit
benefits

1.14 GtCO2

3,787 million sequestered
usD

2030 goal

350


http://www.bonnchallenge.org/

The United Nations REDD Program
http://www.un-redd.org/

 Reducing Emissions from Deforestation and Forest Degradation (REDD+)

« Climate change mitigation solution

* Incentivizes developing countries to keep forests by offering results-based
payments for actions to reduce or remove forest carbon emissions

e Includes:
— Reducing emissions from deforestation
— Reducing emissions from forest degradation
— Conservation of forest carbon stocks
— Sustainable management of forests r REDD+
— Enhancement of forest carbon stocks |

} REDD
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http://www.un-redd.org/

State of the World’s Forests




FAO 2016 Report
http://www.fao.org/publications/sofo/2016/en/

Explores the relationship between forests, agriculture,
and sustainable development

Agriculture: major driver of deforestation globally

Case studies of countries that have reconciled
Increased agricultural productivity and halting
deforestation

Focus on integrated land use planning
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http://www.fao.org/publications/sofo/2016/en/

Trends in Land Use Change

* Forests account for large portion of
total land area in Europe, North
America, Central America, and South
America

* Global forest area fell by 3.1% from
1990-2015

* Net forest loss of 7 million hectares per
year in tropical countries in 2000-2010
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LAND AREA BY MAJOR LAND-USE CLASS, 2010
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Trends in Land Use Change

e Strong correlation
between agricultural e S ———
expansion and
deforestation in South
America, sub-Saharan
Africa, and South and
Southeast Asia

e Largest annual net loss of
forest area occurred in
low-iIncome countries

- NET GAIN N AGRICULITURAL AREA,
INET LOSS IN FOREST AREA

NET GAIM IN FOREST AREA,
I 5 05 N AGRicUTUR AL AREA
I 157 (0SS IN FOREST AND AGRICUITURAL AREA

I e G IN FOREST AND AGRICUITURAL ATEA

MO OR SMALL CHANGE IN THE AREA
UNDER BOTH LAND USES

MO DATA AVAILABIE
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Drivers of Land Use Change

« Commercial and subsistence
agriculture accounts for 73%
of deforestation in tropics
and subtropics

» Other factors affecting forest
conversion:
— Population
— Changing food
consumption patterns

— Technological
advancements

— Policy interventions
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ESTIMATE OF (A) PROPORTION OF TOTAL AREA OF LAND-USE CHANGE ASSOCIATED

WITH VARIOUS PROXIMATE DRIVERS OF DEFORESTATION, AND (B) ABSOLUTE NET FOREST
AREA CHANGE ASSOCIATED WITH PROXIMATE DRIVERS OF DEFORESTATION,

BY REGION, 2000-2010

A B
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SOURCE: Adapted from Hosonuma et al., 2012.
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Management of Land Use Change

International policies and frameworks to address
deforestation

— SDGs
— Paris Agreement on Climate Change

Legal frameworks for managing land use change are
usually complex and vary among countries

Difficult to ensure legal compliance

Land use planning, investments, adequate monitoring
of land use change, and coordinated efforts are key
In addressing forest loss

Image Credits: (top) Dalmann UK, (bottom) FAO
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Remote Sensing for SDGs




Multi-Data Framework

 SDGs recoghnize need for reporting based on
multiple data types

— *“...to explot the contribution to be made by a
wide range of data, including Earth
Observation and geospatial information, while
ensuring national ownership in supporting and
tracking progress.”

e Earth observation data are often continuous in
their spatial and temporal resolutions

— Essential in capturing changes and progress
related to SDGs over time

Image Credit: National Park Service (left), Global Land Analysis and Discovery (bottom)
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Characteristics of Earth Observations

Dec. 11,2013 </ . L - &\ Nov. 28,2014+ 1 T :

Available for large regions 4 i 7 i K
— Only source of global information for SR B 2h 1A 1,-'&%}* o RS
some parameters o | RS ‘

”__‘ s © cleared forest ,-‘

Long time series and data continuity
— Track progress
— Establish baseline and trends

Consistency and comparabillity
— Among multiple countries

Diversity of measurements
— Many different physical parameters

Complementarity with traditional statistical
methods

— Cross-check with in-situ data

M Ostly free an d O p e n access Image Credit: (bottom) Group on Earth Observations
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Remote Sensing Data Sources
Considerations

 What (especially persistent cloud
cover) conditions exist?

« What is the of the data and how appropriate is it, relative to the
scale of the land-cover changes to monitor?

« What is the In terms of potential frequency of acquisition of
non-cloudy observations compared to the desired frequency of monitoring?

« What are the , and bands within them, and how do these relate to

the potential for distinguishing the land-cover types of interest, and changes
among them?

« What is the — does this meet the historical
mapping needs?
« What are the of these data in terms of purchase and analysis?

« What are the and launch commitments?

NASA’s Applied Remote Sensing Training Program 27



Remote Sensing Data Sources
Overview

« Coarse spatial resolution (optical) Landsat Land Cover Map
Medium spatial resolution (optical)

High spatial resolution (optical)
Synthetic Aperture Radar
LIDAR

Legend

Tree cover

Shrub and regrowth
Grass, herbaceous

MODIS Land Cover Map

Sources: USGS 2015, GLS dataset; Bodart et al. 2011; and Rasi et al. 2011.
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Remote Sensing Data Sources
Coarse Spatial Resolution (Optical)

« Greater than 250 m o S NAsA Worldview
« Ex: MODIS, CBERS-2 b g P TR S B
e High temporal resolution useful for early warning _ s 2o
and detection of forest clearing and '
degradation S E B .t ing
 Example: FORMA - e ————
— a monitoring system that issues monthly forest FORMA Alerts from Global Forest Watch

loss alerts for the humid tropics.

— Generates alerts of likely forest clearing activity
every 16 days at 500 m spatial resolution
(Hammer et al. 2014)

Paraguay
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Remote Sensing Data Sources
Medium Spatial Resolution (Optical)

10 m — 80 m spatial resolution

Most common: Landsat (30 m) and more
recently, Sentinel 2

Benefits:

— Historical archive (early 1980s)

— Easily accessible and freely available

— Global coverage

Limitations: Areas of persistent cloud cover

Example: Global Forest Watch (Hansen et al.
2013)

Image Credit: (top) Copernicus data (2015)/ESA; (bottom) Landsat NASA/USGS

NASA’s Applied Remote Sensing Training Program



Remote Sensing Data Sources
High Spatial Resolution (Optical)

Better than 10 m spatial resolution

Examples: Worldview 2 and 3

Primarily used for accuracy assessment or
hot spot assessment

Benefits

— Forest activity data can be monitored
more accurately and with greater
differentiation

Limitations
— Higher acquisition and processing costs

— Spatial and temporal coverage may not
be adequate

Image Credits: (top) Digital Globe and Norsk Reanesentral; (bottom) Digital Globe [
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Remote Sensing Data Sources
Synthetic Aperture Radar

e TWO types: Forest change in Borneo

— shorter wavelengths (C- and X-band SAR) il i

— longer wavelengths (L-band SAR)

Mon-forest

 Can detect forest/non-forest and changes

* Benefits:
— Useful in areas of persistent cloud cover

— Can provide information on forest structure;
complementary to optical data

e Limitations:
— Difficult to process
— Not currently used operationally

Image Credit: Masanobu et al. 2014
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Remote Sensing Data Sources
LIDAR

 Provides information on forest structure
(e.g. tree height, canopy volume) and
biomass

o Currently acquired using aircraft
platform — no operational LIDAR
satellites

e Benefits
— Provides detailed information of

fore_s_t St“_JCture _ _ National carbon map of Panama by integrating
— Verification of biomass estimates, field data with satellite imagery and LIDAR

reduces need for ground sampling

e Limitations
— Expensive to acquire & process

Image Credit: Carnegie Institution
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Remote Sensing Data Sources for Assessment
of Land Cover




Landsat

First Landsat launched in 1972
Landsat 8 launched in 2013

NASA created and launched
— USGS maintains data

Passive sensor: obtains values of

reflectance from Earth’s surface
Landsat-1 iEHTS}§

30 meter pixels, 15 meter ez,
. Landsat-3
panchromatic band |

Entire image of the Earth every 16 days Q- Se—————

°
Land?sat-ﬁ
. W MSS (79 m, 4 band) _ L
i ; i i Landsat-7 i
| B TM (30/120 m,;?band) ! TIIIT
- B3 ETM+ (15/30/60 m, 8 band) fp— 82
i | | | t8
3 Landsat 8 (15/30/90 m, 9 band) | | | Launched 11 Feb. 2013
1970 1980 1990 2000 2010

D Commercial operations
[ ] Government operations
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Landsat Bands

Landsat-7 ETM+ Bands (um) Landsat-8 OLI and 77RS Bands (um)

30 m Coastal/Aerosol 0.435-0.451 Band 1
Band 1 30 m Blue 0.441-0.514 | 30 m Blue 0.452-0.512 | Band 2
Band 2 30 m Green 0.519-0.601 | 30 m Green 0.533-0.590 | Band 3
Band 3 30 m Red 0.631-0.692 | 30m Red 0.636 -0.673 | Band 4
Band 4 30 m NIR 0.772 -0.898 | 30 m NIR 0.851-0.879 | Band 5
Band 5 30 m SWIR-1 1.547 -1.749 | 30 m SWIR-1 1.566 - 1.651 Band 6
Band 6 60 m TIR 1031 -1236 | 100 m TIR-1 10.60 - 11.19 | Band 10

100 m TIR-2 11.50—-12.51 | Band 11
Band 7 30 m SWIR-2 2.064 -2.345 | 30 m SWIR-2 2.107-2.294 | Band 7
Band 8 15 m Pan 0.515-0.896 | 15m Pan 0.503-0.676 | Band 8

30 m Cirrus 1.363-1.384 | Band 9
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Landsat Spatial Resolution

Panchromatic =15 m Thermal IR =100 m
(resampled to 30 m to match OLI
spectral bands)
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Landsat Bands

100

B } Ol Tgs { Landsat 8
} L7 ETM+ { ] Landsat 7

Atmospheric Transmission (%)

400 900 1400 1900 2400 10000 11000 12000 13000

Wavelength (nm)
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Where to Obtain Landsat Images

AN B k' LandLook Viewer: https://landlook.usgs.gov/viewer.htmi

a USGS

science for a changing world GloVis: https://glovis.usgs.gov/app

GlobaliLand Cover-Eacility; 3
’*a"dw;?m"@;\_,-..:f“"_' c¢ Global Land Cover Facllity: http://glcf.umd.edu/data/landsat/

science for a changing world Earth Explorer: http://earthexplorer.usgs.gov/

EarthExplorer
NASA’s Applied Remote Sensing Training Program 39 .



http://glcf.umd.edu/data/landsat/
http://earthexplorer.usgs.gov/
https://glovis.usgs.gov/app
https://landlook.usgs.gov/viewer.html

MODIS

Spatial Resolution
— 250 m, 500 m, 1 km

Temporal Resolution
— Dally, 8 day, 16 day, monthly, quarterly, yearly
— 2000-present

Data Format
— Hierarchal data format — Earth Observing System Format
(HDF-EO8)
Spectral Coverage
— 36 bands (major bands include red, blue, IR, NIR, MIR)
e Bands 1-2: 250 m
e Bands 3-7: 500 m
« Bands 8-36: 1000 m
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MODIS vs. Landsat Images

e Large swaths!

Modis tiles, Landsat WRS tile bnds and center points
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Where to Obtain MODIS Products

ni")’ D AAC | Land Process Distributed Active Archive (LPDAAC):
LAND PROCESSES DISTRIBUTED ACTIVE ARCHIVE CENTER htt[) / / |pdaaC USQqs. QOV/

o WORLDVIEW QSN https.//worldview.earthdata.nasa.gov

M! %ETtHE:ﬁ:EA Earthdata Search: https://search.earthdata.nasa.gov/

NASA Distributed Active Archive Center (DAAC) at NSIDC N at| on al S NnOW an d | ce D at a C e nt er:

MODIS Data ) : i
Moderate Resokion kmaging Spectoradometer d hitp://nsidc.org/data/modis/data summaries#snow
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https://worldview.earthdata.nasa.gov/
http://lpdaac.usgs.gov/
https://search.earthdata.nasa.gov/
http://nsidc.org/data/modis/data_summaries#snow

Suomi NPP: VIIRS

Visible Infrared Imaging Radiometer Suite
(VIIRS): instrument aboard Suomi National
Polar-orbiting Partnership (NPP)

Collects visible and infrared imagery and
radiometric measurements

Launched 2012
— NOAA took control of operations in 2013

Daily temporal resolution
— Global coverage

Spatial resolution

— 5 high resolution bands: 375 m

— 16 moderate resolution bands: 750 m

— 1 day/night band: can observe fires at night
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Where to Obtain VIIRS Land Products

Worldview (Fires, Land Surface Temperature and Snhow Cover):.
https.//worldview.earthdata.nasa.qgov

vasa \X/ORLDVIEW/

NOAA NOAA Comprehensive Large Array-Data Stewardship System
comprenensive Larce ARrav-Daa | (CLASS): https://www.bou.class.noaa.gov/saa/products/welcome

STEWARDSHIP SYSTEM (CLASS)

&% LAADS DAAC Levgl-l and Atmosphere Archive & Distribution System Website:
http://ladsweb.nascom.nasa.gov
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https://worldview.earthdata.nasa.gov/
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Sentinel-2

Launched June 2015
— Sentinel-2B in March 2017

2 ldentical satellites

13 spectral bands

Spatial Resolution: 20 m

Temporal resolution: global coverage
approximately every 5 days

« Applications:

— Agriculture: yield prediction/plant
growth

— Forestry: land cover changes

Image Credits: ESA
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Accessing Sentinel-2

Copernicus Open Access Hub

Copernicus Open Access Hub: f T » 3

https://scihub.copernicus.eu/ o g

52, 1,24 52, 8

631,24.4297

62.1177912456810, F2570000000033 62.11779124568102,3, 8632570000000033

. S S Harge

LN 52A_MSILZA_20170565T094001_NO205_ROD6_TIAUEG_20170505T094033

Dowmiood LRL: K v 1 Prodes Aft
= ;‘ Mistion: Sentinel-2; I : MSE Sensing Date: 2017-05-05TOX40.31.6M
5 50 5Tl 52a_ MsIL2A_20170505T094031_NOZ05_ROIG_TI4UFF_T01T0S05TO94033
3 detn/ ol Pt 96 G0ET-400 L L1 4 PYcH
L \:: i 8 nsing Dute: 200 7-05-05T0040:3). 0062 Size: 900.98 s %
Welcome to the Copernicus Open Access Hub e E‘F-‘ﬂl“:;:":‘:-““mmm'-“"f-““-'?"_'ff-=°"°‘°°fw__ b freves fomania
> Products per page: 100 B page:| 1 of 12 > »» “ CLOSE Espa S E N
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