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Ukraine war 'catastrophic for global
food'

By Emma Simpson

The war in Ukraine will deliver a shock to the global supply and cost of food,
the boss of one of the world's biggest fertiliser companies has said.

Forty Percent of the World Food
Program’s Wheat Supplies Come
from Ukraine
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Uncertainties

= Cropland under Russian occupation?

= How much of the wheat would be harvested in 20227
— Wheat was planted in Fall 2021
— Wheat: #7 producer, #5 exporter

= How much of sunflower would be planted in 20227
— Sunflower oil: #1 producer, #1 exporter

https://www.fas.usda.gov/sites/default/files/2022-03/Ukraine-Ag-Production-Trade.pdf 5
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Parntership with the Ministry of Agrarian Policy & Food of Ukraine

MiHicTepcTBO
HARVEST arpapHoi nonitnku Ta First Deputy
npopoBonbcTBa YKkpaiHu Minister T.

Vysotskyi

* Builds on longstanding cooperation with various entities in Ukraine including Ministry,
Hydromet Center, Kyiv Polytechnic University & USDA FAS attache in Kyiv.

Vel Wikw.TIInagTD £OV.1ia
wou E1IPTIOV 37471967
‘e-mail: ministes@minagro gov ua
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* Short term focus: estimating impact of war on agriculture, particularly within the occupied A

llasossii masi InGan Bengep-Peaed!

territories where ground data is not available

* Longer term: boost capacity at the Ministry for use of satellite data in agricultural
assessments




Crop production

= Crop mapping and area estimation, crop vield forecasting and assessment

Production = Yield X Area
AP [(AYY L (A4
P \ Y A

= Example Ukraine, winter wheat (2021):

— Yield ~4.5 t/ha, Area ~7.1 Mha,
assuming ~10% uncertainty in both yield and area:

2

Production = 31.9 £ 4.5 MT (14%)
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Land area estimation . @/“’
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= Maybe done pure statistically without Earth observations

= Satellite-based observations

— Akey strength of RS is that it enables spatially exhaustive, wall-to-wall coverage of the area
of interest

— Pros

« Graphical support for groundwork and quality control of ground measurements
« Stratification: Improve the sampling design of ground measurements
« Covariate for a posteriori improvement

— Issues
« The maps results are rarely perfect

« Errors can also result from the mapping process, the data used, confusion between classes, and
analyst biases

« Pixel counting estimator: quick but might be biased



Land area estimation )
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Remote Sensing of Environment 148 (2014) 42-57

Contents lists available at ScienceDirect Remote Sersinig
Environment

Remote Sensing of Environment

journal homepage: www.elsevier.com/locate/rse

Review

Good practices for estimating area and assessing accuracy of land change @Cmmk

Pontus Olofsson **, Giles M. Foody °, Martin Herold €, Stephen V. Stehman ¢,
Curtis E. Woodcock ¢, Michael A. Wulder ©

Stratified random sampling, where
strata are coming from maps



Challenge: Ukraine can be very cloudy!

+ Input: Bi-Weekly Planet Composites @ 3 meters

Ukraine, March 21st, 3 meter resolution data Ukraine, May 15th, 3 meter resolution data
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Summer crops
Winter cereal
Rapeseed
Non-cropland

Total

Unoccupied

0.31
0.13
0.02
0.53

Occupied

0.28
0.24
0.02
0.46

# samples
for each
territory

132
100
100
93
425

m.ﬁ

= ; t-laie ! | Occupation status as
3::2&12?83 of July 2022
Source: ISW

" 4=summer/spring crops 11
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Harvesting of winter wheat fields ;

¥ 2022-06-03: 2022-07-03: 2022-07-15: 2022-07-18: 2022-07-23:  2022-07-30: '7? = ‘é
g'in  Good conditions  Senescence Start of harvest. Harvest Start of tilling Tilling 4]{ YLB
early summer Crop residue in complete complete

”
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A Barren Boundary
Amid ongoing conflict, many crops

(b) (c)
¢ \ M_ep =t along the front line went unharvested.
|_t(i\ RA|INE ; ‘ Unharvested crops
Distance from
L Front Line (km)
-720
- 640
of Winter Crops Not-Harvested
m Free Ukraine 22X
_ -560
- 480
- 400
""" -320
o g L F _240
(a) 2022-07-02 (b) 2022-05-08 (c) 2022-06-12
(a) SkySat false color (NIR-red-green) 160
image. (b)-(e) Sentinel-2 false color gt-Harvested in
(SWIR1-NIR-red). In Early May (b) the St ot e -80
field was in very good condition; Azov fileis NHneccipied
however, shelling occurred mid-June | ——Occupied-Border—-0
' as seen by both Sentinel-2 (c) and | Occupied
SkySat (a). Fire onset is seen in (d) 9 1400 s 580
~ Number of Unharvested Fields

(d) 2022-07-07 (e) 2022-07-17 and the field is seen burned in (e).



NASA Harvest Wheat Production Estimates
much higher than expected, largely due to higher harvested area

~22% of Ukraine’s wheat was harvested in occupied territories. This tranlates to > USD 1 billion harvested in Russian controlled
territories. Losses are much higher when acconting for destroyed machinery, grain elevators, burned fields & other damage caused by

the war
NASA Harvest Wheat 2022 Estimates Percent Wheat Production by Occupation Status
. . . Area Area (September 26")
Territory Production Yield harvested | Planted
All Ukraine 26.6 3.98 6.74 7.20
Ukraine Controlled 20.8 4.08 5.14 5.40
total occupied 5.8 3.66 1.60 1.80
Comparison with leading wheat estimates
NASA USDA FAO IGC
Harvest
Production All
Ukraine 26.6 20.5 20.0 21.5 B Ukraine Controlled H Newly Occupied (2022)
Area Harvested 6.74 5.25 previously Occupied (2014)
» Area based on satellite driven planted area & harvested estimates
 Yield based on on official harvested yields & NASA Harvest ARYA model where data was not available (in the s_;"RVEST
R

occupied territories)




Where will the 22% (5.8MT) end up & who will reap the economic benefit ?

Azov before picking up the commodity in
Sevastopol, as Amur 2501 does on its trips.

Shipments From Crimea

Port under sanctions has shipped big volumes since the
war started

Sevastopol agricultural export volumes
800K tons

600
400

200

Ummu&mﬁdmg With Stolen Grain and Mm Flelds, Now | A

Photographer: Chris McGrath/Getty Images

HowRussianShips Are
Laundering GrainStolen
FromOccupiedUkraine

FINANCIAL TIMES

Documents and photos reveal a complex shadow

operation managed by private companies and arms of the
Russian state

While satellites can provide a lot of critical information, they cannot determine who is
harvesting the fields, who is purchasing the grain, where it is stored, or exported to
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= Heliotropic and directional behavior of sunflower in
Sentinel-1/SAR imagery

= SAR-based generalized model for automatic I
Sunflowel’ mapplng 7:00 PM local time

= High PA/UA accuracy (>85%) early in season

4:00 AM UTC
7:00 AM local time

Remote Sensing of Environment 295 (2023) 113689

Contents lists available at ScienceDirect

Remote Sensing of Environment

ELSEVIER journal homepage: www.elsevier.com/locate/rse

4:00 PM UTC
7:00 PM local time

4:00 AM UTC
7:00 AM local time

Sentinel-1 time series data for sunflower (Helianthus annuus)
phenology monitoring

[ r Ascending orbit D Descending orbit

Abdul Qadir ™", Sergii Skakun ", Jaemin Eun?, Meghavi Prashnani®, Leonid Shumilo® ) e L
Q St ’ ) VI€8 ’ Heliotropic/directional behavior in sunflower as detected by

Sentinel-1 ascending and descending orbit during initial (b)
pre-flowering stage and (b) during flowering stage. 15

2 Department of Geographical Sciences, University of Maryland, College Park, MD 20740, USA
P College of Information Studies (iSchool), University of Maryland, College Park, MD 20740, USA



Sunflower: sampling

Strata Wh nh

Stable sf 0.011 200

2021 sf, 2022 nsf 0.111 200
2021 nsf, 2022 sf 0.106 200
Stable nsf cropland 0.328 100
Stable nsf non-cropland 0.445 100

Total 1 800

sf=sunflower, nsf=non-sunflower



Sunflower

8,000,000

Area, Mha Cl, Mha 71000,000

Sf21-22 0.61 0.07 6,000,000  USDA
Sf 21, Nsf 22 6.5 0.4 5,000,000
Nsf 21, Sf 22 6.1 0.4 ;4,000,000
Sf 2021 7.1 0.4 2,000,000
Sf 2022 6.7 0.4 1'000’002

2021 2022

M Satellite-based

Area, ha

Difference

Temporary occupied territories
2022-2021 -0.35 0.19

Cl = confidence interval at 95% 17
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Impact of war on sunflower crop B8

Hotspot analysis

= Sunflower hotspots moved from South-East Ukraine to Center Statistcally significant spatial

clusters of high values (hot spots)

= Almost 5% decrease in overall sunflower are in comparison to and low values (cold spots)
202 1 Getis-Ord Gi* statistic:

T — T
S wiyry = X 5wy

= Decrease in sunflower area in Temporary occupied territories Gr“"] — (E T
compensated by increase In sunflower area in free Ukraine gL =

where X and S are mean and std

2021 & 2022

%,

.

[ ] Occupied territory |
Sunflower hotspots
I Cold Spot - 99% Confidence
I Cold Spot - 95% Confidence

Cold Spot - 90% Confidence

Not Significant

Hot Spot - 90% Confidence
I Hot Spot - 95% Confidence
I Hot Spot - 99% Confidence

L] Occupied territo
Sunflower hotspots
I Cold Spot - 99% Confidence
I Cold Spot - 95% Confidence
Cold Spot - 90% Confidence

Not Significant

Hot Spot - 90% Confidence
I Hot Spot - 95% Confidence
I Hot Spot - 99% Confidence
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Russia Reaped $1 Billion of Wheat in
e e ) b e gpiatng o e osseio biroseuton g OCcupled Ukralne, N AS A Says

24| Larger Wheat Harvest in Ukraine Than Expected

Unharvested winter cereals
Distance from

S m NASA Harvest uses satellite imagery to model wheat crop
e m A quarter of Ukraine wheat is grown on land claimed by Russia

| The timeliness, objectivity, and transparency of the information remain essential factors in
shaping a balanced and effective agrarian policy. We acknowledge and appreciate the vital role of
NASA Harvest's solutions and calculations in assessing the real state of agricultural production

development in Ukraine, ensuring regional food security, and determining the export potential to
support global food security. °

Ukraine’s

&

Letter from First Deputy Minister of Agrarian Policy and Food of Ukraine, Mr. Taras Vysotskyi
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NASA Harvest researchers are
using satellite observations and
economic data to track how the
Russia-Ukraine conflict is
disrupting the global food
system.

Image of the Day for July 1, 2022

Instruments:

In situ Measurement
Landsat 8 — OLI
Photograph

Planet Labs — Cubesat

2022 & uPEG




