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In-season crop type mapping without labels
Assessing impacts of the Russian invasion on

Ukraine's agriculture
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Ukraine : a bread basket agricultural producer

Production/Export by major commodity - Ukraine 2022
#6 | | | |

B Production

400007 B Export

FAQO, 2022

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

35000 |

"o 30000 |

E | By Ambassador Mark Green on June 2, 2022

25000 |

*1000 Tons

b2
=
=
=
=

15000

Volume

10000

5000 |

#9

Corn Wheat sunflower Barley Rapeseed

Commodity
// Université » —
\\EARVEST de Strasbourg 'ClJB:
VQ?‘@




March 2022 : immediate concerns about Ukraine's production
and production losses Bloomberg

Markets
Half of Harvests in Crop Giant Ukraine
Could Be Wiped Out by War

e “WEEK B Conflict, lack of fuel and fertilizers are hindering plantings
B That threatens bigger global shortages and higher food prices

Column: Concerns rise over Black Sea

spring crops amid Russia-Ukraine war
BykarenBraun 5. - REUTERS

3[]% nf Ijitraine farmland impacted by war;
USDA says corn crop to be cut by more than
half

Far Ukraine's thres main expart crops, sunllowser production is forecast bo be all by 37%, wheat production down |
mare than 35% and corn production af by 54%, the U5, Departrent of Agriculture sasd on Thursday, May 12, 200
its Warld Agricultural Supply and Demmand Estimabes. s
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Farm Policy News

News Summary

Planted Acres in Ukraine Could Fall By Half

® March23,2022 & KeithGood (3 trade
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_Mean spectral curves by crop type - 2022
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In-season and end of season crop type mapping

e Usually mapped at end of
season

e Using labeled data for
supervised classification

e Requirement for in-season

mapping
e No recent labeled data available

7 P
| Sy A
(, Université > Cl JB’ “J,/Q%// SR
et |18 Js6)
.HARVEST de Strasbourg ' O L\ ///Q/
NS R 4
Vi
==

>
AT




Crop type mapping in Ukraine : the concept

_Mean spectral curves by crop type - 2022
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the concept
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Crop type mapping in Ukraine : the data

Sentinel-2

g Planet near-daily time series

04-11 4-12
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Occupied previously to 2022
74 Occupied as of 13th of June 2022

04-16

> 3 Agro-Ecological Zone
Oblast
Sources :
NASA Harvest, 2022 0 100 200 km
[nstitute for the Study of War and AEIl's Critical Threats Project, 2022 e

Planet Labs, 2022
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Unsupervised classification : K-means clustering

K-means:
e Takes a set of independent
variables
e Groups them into a given
number of classes such as
o |nter-class variance Is
maximized
o |ntra-class variance is
minimized
Y e User determines the semantic

significance of each class
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winter and summer crop

April-beginning of May, summer
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crops are still barren

_Mean spectral curves by crop type - 2022
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K-means clustering applied to Ukraine : winter and summer crop

separation
Cluster

Input features . .
S ———> Raw clustering output
2 images : May 02, May 16 training g P

N=6

Table 4: Input features, description or equation and processing step for rapeseed clustering

Feature Description /equation  Step
Red (R) Red spectral band 1 &2
Green () (Green spectral band 1 & 2
Blue ( B) Blue spectral band 1 &2

Normahzed Difference Red Index

(NDRI N 1 & 2

H4s

Normahzed Difference Yellow Index

(NDYT) G- | &

[ B

Squared Ratio Yellow Index “ﬂ',”j s
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K-means clustering applied to Ukraine : winter and summer crop
separation 20820438120220502

-

Tahle 3: Clusters and decision eriteria

Cluster Decision criteria

Wintercrop  Looking green or yvellow, strong NDVI signal,

- i

e BT positive N DV Islope
b B
20‘22‘0150&2& 20220516 : Bare soil Looking brown, low NDVI,
I e oK e ¢ : = - - . " -
N, R e = ol Negative or low NDV Islope
Clouds White color. pufty contours, low NDVI
No data Evervthing masked previously to classiheation
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K-means clustering applied to Ukraine : winter and summer crop

separation - after relabeling
Wlnter VS. potent|al summer crops separatlon (wmter Crops |n yellow)




K-means clustering applied to Ukraine : wintercereals and
rapeseed separatlon

Statement : Rapeseed flowers are
bright yellow

e First 2 weeks of May = peak
flowering phase
e |deal for training and algorithm

13




K-means clustering applied to Ukraine : wintercereals and
rapeseed separation (training phase)

Cluster

Inputfeatures  ____\ training =~ —> Raw clustering output
1image : May 16 N =12

Table 4: Input features, description or equation and processing step for rapeseed clustering

Feature Description/equation  Step

Red (R) Red spectral band 1& 2
Green (&) Green spectral band 1 & 2
Blue (B) Blue spectral band 1 &2

Normalized Difference RBed Index

(NDRI) i 1 &2

H4+(s

Normalized Difference Yellow Index

(NDYI) — 142
Squared Ratio Yellow Index (RYI?) (£)? 2
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K-means clustering applied to Ukraine : wintercereals and
rapeseed separation (training phase)

Statement : Rapeseed flowers are bright yellow

Input image Raw clusters Relabeled clusters

Rapeseed system applied over three images covering 1.5
months to make sure all rapeseed flowering is captured
in Ukraine 15
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K-means clustering applied to Ukraine : wintercereals and
rapeseed , potential summer crops status 2022-06-27

Potential
Summer crop

Repeseec

Winter cereal
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Green-up detection for summer crop mapping : summer crop
and non planted fields separation

Statement : Summer crops green-up in June/July whereas non planted

fields show no green-up signal _;022 05*’02 2022-05-16 2022-05-30_2022-06-13
*B-, . . | | '

Mean spectral curves by crop type - 2022
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Crop type mapping in Ukraine : summer crops vs. bare soil

Uncertain Green-Up = 1.0
Rule 1 :locSlope = (1)

Rule 2 : globSlope = ()

0.8}
Rule 3 : NDVIA >=10.2
Certain Green-Up ; 0.6
-
Rule 1 .I'rrr'."r'.l'upr - 1) “
=
49]
Rule 2 : globSlope > 0 é’ 04l
Rule 3 : NDVIA >=10.3
0.2}
> AY
2 Slope=AY/AX
Y intercept -
’ « 0.0
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Green-up detection system demonstration
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Crop type mapping in Ukraine : summer crops vs. bare soil

2022-05-30,2022-06-13
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Crop type mapping in Ukraine : summer crops vs. bare soil




Crop type mapping in Ukraine : summer crops vs. bare soil
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Crop type mapping in Ukraine : summer crops vs. bare soil
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K-means clustering applied to Ukraine : wintercereals and
rapeseed , summer crops and non planted fields - status 2022-07-
11 ST H L YONY BTE IR RS

Non planted Summer crop

Repeseed

Winter cereal
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Crop type mapping in Ukraine : the map

B Wwinter cereal
.| Rapeseed

| Summer crop
I Bare/Low vegetation
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Crop type mapping in Ukraine : performance metrics

Free as of 2022-07-11 Occupied as of 2022-07-11 Occupied as 2014
o) l (0] I 0 l
Class Fl-score vera Fl-score vera Fl-score vera
accuracy accuracy accuracy
Non crop 0.88 0,87 0.80
Non 0.65 0.67 0.64
Planted/Barren

Winter cereal 0.83 0.83 0.84 0.80 0.71 0.67
Rapeseed 0.95 0.95 0.66
Summer crop 0.84 0.75 0.58
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Crop type mapping in Ukraine : planted area proportions

Ukraine Crop Proportions By Occupation Status
(As of July 11, 2022)

Total cropland Summer crops Winter cereal Winter rapeseed

9999

B Temporarilty Occupied 2022 [ Previously Ocupied 2014

B Unoccupied territories
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Crop type mapping in Ukraine : barren fields

Distance Between Non-planted Fields &

Front Line

Bin size = 10km
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Crop type mapping in Ukraine : planted areas
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Thank you for your attention!

NASA Harvest Ukraine Rapid Assessment Team
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