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The challenges of space-based monitoring to
support national disaster risk management

Data availability vs data demand
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"If you can't measure it,
you can't manage it",

(M.F. Espinosa Garceés, President of the UN General Assembly at the COP 24)

Monitoring Measuring
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Disaster Monitoring — Identify Risk to Increase Resilience

Sendai Framework for Disaster Risk Reduction (SFDRR)

Priority 1 Understanding disaster risk

Policies and practices for DRR should be based on an

understanding of disaster risk in all its dimensions of
vulnerability, capacity, exposure of persons and assets, hazard
characteristics and the environment.

Sendai Framework
for Disaster Risk Reduction
2015 - 2030

Priority 2 Strengthening disaster risk

governance to manage disaster risk

Disaster risk governance at the national, regional and global
levels is of great importance for an effective and efficient
management of disaster risk.

Priority 3 Investing in disaster risk reduction

for resilience

Public and private investment in DRR are essential to enhance
the economic, social, health & cultural resilience of persons,
communities, countries, their assets, as well as environment

National and local dimensions
Regional and global dimensions

Priority 4 Enhancing disaster preparedness for effective
response, and to “Build Back Better” in

recovery, rehabilitation and reconstruction
Strengthened disaster preparedness for response, recovery,

4 PRIORITIES FOR AC

rehabilitation and reconstruction are critical to build back better

UNISDR/UNDRR (2015)
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Disaster Monitoring — Different Frameworks same Goals

Sendai Framework

for Disaster Risk Reduction

2015-2030

QOOCOOW

SDG Indicators:

{ Number of deaths, missing persons and persons -

% affected by disaster per 100,000 people ;-.\ Goal 1.
/ Target1.5
| Direct disaster economic loss in relation to ’ \ '\\ ,
'\ global gross domestic product (GDP) \ ¥
\ / \/ Goal11
| Direct disaster economic loss in relation to :/, ~ 1a rget 1125
. global GDP, including disaster damage to critical -\
| infrastructure and disruption of basic services | / |
| Number of countries with national and local } Goal 11.
| disaster risk reduction strategies K "'5 Target11.b
\\\ \
Proportion of local governments that adopt and "\.\ \
| implement local disaster risk reduction strategiesin | ‘\\’., Goal 13
line with the Sendai Framework for Disaster Risk \ B 13' 1
Reduction 2015-2030 orget 13.

* Annual Reporting
*  Working with a baseline

1.5.1
11.5.1
13.1.1 DEVELOPMENT
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Disaster Monitoring — Identify Risk to Increase Resilience

Global reported natural hazards by type, 1970 Lo 2019
The annual reported number of natural disasters, categorised by type. This includes both weather and non-weather related disasters.

Numbers of disasters per type 1998-2017
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Disaster Monitoring — Identify Risk to Increase Resilience
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Risk = Hazard * Exposure x Vulnerability

IPCC (2012)
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Drought Monitoring



Different Types of Drought

Anthropogenic climate change
Drivers — > Climate variability « > Human activities «
o 1 _______ ) Land Use
Hydrological ‘ ) Irrigation
processes
L oo { ______________ < Dam bUIIdmg Responses
« Water abstraction
Consequences |, Ecological impacts+ »Socioeconomic impacts «—
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EO-based Drought Indices

e Observation of Vegetation and Phenology
Normalized Difference Vegetation Index (NDVI)
Enhanced Vegetation Index (EVI)

Vegetation Drought Response Index (VegDRI)

* Temperature Condition Index (TCl)

Normalized Difference Water Index (NDWI)
Vegetation Health Index (VHI)

Handbook of

Drought Indicators and Indices

¥
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* Satellite RS-based methods achieve much higher added value
B g  good spatial resolution

S b * temporal dynamic
* consistent data




Disaster Monitoring — National Drought Risk Monitoring

24°0'0"E 27°0'0"E 30°0'0"E

* How to report on SFDRR Indicators?

e Cropland and Grassland in Eastern Cape

- Commercial Cropland

Communal Cropland

- Grassland

HAZARD (IMPACT) Pl EXPOSED ELEMENTS

) -4
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Drought' ha;ard People, land, assets
classification
81 g Affected people/
3 3 global population

2020-2030 Average << 2005-2015 Average

Economic loss/
global GDP

24°0'0"E 27°0'0E 30°0'0"E

10 Graw et al. (2017)



Disaster Monitoring — National Drought Risk Monitoring| Phenometrics - Length of Season - 2011/12
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11 Graw et al. (2019); Graw et al. (2020a)




Disaster Monitoring — National Drought Risk Monitoring

WLC Vegetation Condition Index (VCI)

2200 24°0'0 2600 2800 30°00

SFDRR Indicator B-5a: Number of workers in agriculture with
crops damaged or destroyed

Non-Drought Year (Season 2011/12)
Drought Classes
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SFDRR Indicator B-5a: Number of workers in agriculture with crops damaged or destroyed

B-5a: Number of workers in agriculture with crops damaged or destroyed

Data from Data from Data from
:,_y- wos sty ‘ o 2a d @
m HO (VCI > 40) GEOTERRA

£1 H1 (VCI 10 to 40)
= H2 (VCI <=10)
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Drought-stressed Vegetation

Vegetation Condition Index (VCI)

VCI Percentage Drought Severity Level
> 35 no drought
20 to 35 moderate drought
10 to 20 severe drought
<10 extreme drought

Standardized Vegetation Index (SVI)

SVI Value Drought Severity Level
0to 0.05 very poor

0.05 t0 0.25 poor

0.251t0 0.75 average

0.75 to 0.95 good

0.95to 1 very good
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Vegetation Health Index (VHI)

VCI Percentage Drought Severity Level
> 40 no drought
30to 40 light drought
20to 30 moderate drought
10 to 20 severe drought
<10 extreme drought
Thresholds?



Drought Hazard vs. Drought Impact

January 2019
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Flood Monitoring



Disaster Monitoring — Support national flood management

= On 13th August 2020 the International Charter Space and Major Disasters was activated due
to floods in Sudan

= Project Management for the Activation to support eh Ministry of Agriculture and Natural
Resources in Sudan

13

Flood in Sudan

;%. Karte  Satellit

4

Browse activations on map »

Type of Event:

Date of Charter
Activation:

Time of Charter

Activation:

Time zone of Charter

Activation:

UNOOSA/UN-SPIDER on behalf of

Charter Requestor:

Activation ID:

Project Management:

Flood

Location of Event: Sudan

2020-08-13

15:49

UTC+02:00

Ministry of Agriculture and Natural

Resources in Sudan

667

: Ruhr-University Bochum




Disaster Monitoring — Support national disaster management

Disaster Monitoring | Response Support Disaster Management

{ | L
Estimated Number of People Directly Affected by the Flood: Al Jazirah, Al Qadarif, Kassala, Khartoum, Sennar and White Nile States

Flooding area on East Nile/ Umm Dawn/ Soba Al Hilla, Sudan Based on NOAA VIIRS 5 Day Maximum Flood Extent (2020-08-18 to 08-22)

based on CBERS-4 data (Period: July 16th - August 11th 2020) . . e
People Flooded 4 IH0ON0E ¢ - 2 5,
g e — e Dttt atfocted | M2 0)| g - % /\/I LEELL
Location Al Jazirah Total 315653 24230 1434 ‘»— River Nile ==

( Al Jazirah Al Kamlin 29513 1497 113 =

1 ‘ Al Jazirah Al Mahagil 46614 3369 326 .g

L | ¢ Al Jazirah Eastal Gazera 25955 4898 60 Kassala a K

® = 1 Al Jazirah North al Gazera 124454 2746 456 Khartoum
Al Jazirah Sharq al Gazera 50383 6424 228

Background

Torrential rainfall in Sudan has
caused flooding across much of the
country in August 2020. Al Jazirah, Al

Description

This flood map shows flooded areas
in the mentioned States. Flood data
from NOAA VIIRS are visualized. The

* Environmental Hazard and Impact monitoring: pixel-based HREE Gttt
* Socio-Economic Vulnerability and Exposure Monitoring: BT
administrative-level based | EEEEEER

based on WorldPop population data
and GADM administrative

s ? &~ boundaries. In total, over one million
[ } O I S a e C e ; people are affected. Khartoum state
. is affected the most. Furthermore,

the area flooded is shown.

T
NOCOD.PE

Data sources

Z |Includes NOAA-VIIRS data, NOAA
- '§ Includes WorldPop population data,
odl Sennar Sennar 76 851 9334 Blue Nile # |www.worldpop.org
s Sennar singa 65145 13993 1494 { Map_backgrotnds:/OpenStretivap
ol White Nile Total 142401 39988 2184 :
g g Adi White Nile Ad Douiem 32334 9184 366 20000% I, Local projection: UTM 36N, Datum:
g g White Nile Al Gutaina 32103 7486 399 WGS 84
g g ¢ whiteNile Alibalian 28744 6129 255 " 0 50  100km
Al White Nile Kosti 49 220 17185 1164 FL - )
Total Total
Agt
# Legend
Affected people calculated based on the
¥ o Settiement spatial distribution of population 2020, Graw et al. (2020b)
B Flood area Dataset provider: Worldpop
B Agricultural cover affected (www.worldpop.org).
B Nile River \ " é
Measure to Manage!
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Guide National Disaster Risk Management with EO Data E

* EO-based monitoring supports the identification of variables and responds to
uncertainties

* Who is affected? Involve those who are left behind for adequate monitoring and
reporting —> participatory approaches / network of institutions

* Data knowledge and Validation of results

* Interdisciplinary towards transdisciplinary research and action — understanding of
approaches and frameworks

* |In the golden age of data availability and accessibility the monitoring and modelling of
complex environmental systems is a challenge to be met

e Capacity building: the best tool or platform will not make any difference if there is no
one on the ground who knows about it or understands it
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Thank you
for your attention!

valerie.graw@rub.de
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