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UNODC’s lllicit Crop Monitoring Program (ICMP)

» Established in
1999 by the CND
(UN Commission .
on Narcotic Drugs) | o ‘ e
resolution 42/3. "

* Countries engaging mbia ) | e
in ICMP activities '- Canabis
at the time being.
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Opium trends in Lao PDR

Poppy cultivation
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Where & When

Median (ha)

I 0.24

* Seven opium udomes
poppy o
cultivation
provinces.

* Field mission
(Helicopter
Survey) - Feb
2023
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Survey method

Poopy Cultivation Opium Yield Drug (Opium)
Area X (Kilogram/ — Production
(Hectares) Hectare) (Metric Tons)

Supplementary
Information

VHR satellite images
(Pleiades with 4
multispectral bands of
2m resolution and the

On-site poppy field
measurements
(Collected from poppy

fields suitable for safe

>0cm resolution helicopter landings)

panchromatic band)

N 7N

Geotagged aerial photos Archived data from
(Helicopter Survey) previous surveys
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Risk Map

* Applied sampling
approach. It is necessary
to define an area of
interest.

Altitude [m]

* The risk map was
developed with the
Dept. of Geoinformatics
(Z_GIS), Salzburg
University.

* A binary random forest
(RF) model was trained
using poppy occurrence
data of LCDC, the data
from past surveys, the
distance to major roads
(OSM), and DEM.

RF prediction of
potential poppy
occurrences (binary
raster of 10x10m
per pixel)



(@) UNODC

w United Nations Office on Drugs and Crime

Sampling Frame & Sampling

* The risk raster were
aggregated into 5 x 5 km
grid.
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* A 3%risk threshold was set 5 R 3 8 ' 2 & ° o
Risk area per grid cell [%]
based on the past survey
data.

* The resulting 1,555 cells of
the frame were eventually
classified into high-risk and
low-risk based on poppy
occurrence between 2014
and 2019.

* The sample was selected
randomly in each stratum,
with 30 segments in the
high-risk and 59 segments
in the low-risk, a total AGNABOURI LR
sample size of 89 cells. " XANGKHOUANG

ot i e

VIENTIANE } S.R.XAISOMBOUN

BORIKHAMXAemy
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i ¥ The field mission (helicopter survey)

* Each sample was
thoroughly overflown and P
collected Gigabytes of MYANMAR /&
information. L :

Lot rd

* Geotagged pictures of the
poppy fields and their
surrounding were taken

with two GPS Reflex

cameras, and the flight selected segments el
Poppy observed

track was recorded with No poppy observed

. *“*..+ Flight route

GPS deVICeS' Sampling frame

City
. ® Capital { h
*  When needed (for yield Lake - Vieiane

®

(:::) Province boundary T H A | L A N D

data collection), the small
helicopter could even land
Source: UNODC Il Monitoring Programme.

O n I SO I ated fl e I d S . The boundaries ani own and the designations used on this map do not imply official endorsement or acceptance by the United Nations.
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Flight route in a single segment

Poppy field
Flight path

Helicopter landed

poppy fields

Segment {5x5 km)

R i

S
e e SO

The poppy field where the helicopter

Pleiades satellite image (17 Mar 2023) landed (1 Feb 2023)
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Data collection for Yield estimation

e X ’ >l d e
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On-site data collection in poppy field

Huay
Xa

Different plant stages of the poppy fields where the helicopter landed.
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Satellite image interpretation flowchart

( Sampling 1
l L selection frame J

Very high-

.- Aerial photos with
resolution images

location coordinates
(helicopter survey)

v

Visual
interpretation

!

Suspicious
poppy fields v

Visual
analysis
and
decision

Pansharpened real
color very high-
resolution images

Contextual
information

Classified sample
area with opium
poppy estimates
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Challenges

 Satellite image acquisition was set from mid-Jan to mid-Feb, but only 38% were acquired in
that period due to weather conditions. The remaining images were acquired just in Mar and

Apr.

* Most poppy fields observed were not well organized and planted naturally.

-------- Flight path
Helicopter landed site

17 Mar 2023 2 Feb 2023

There appears no-good vegetation in the VHRs
that was acquired one month after field time.
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............ Flight path
Viewpoint

ol
0@

Some plots that looked like poppy fields in the aerial photos were not
poppies in the satellite image.
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* A ratio estimator was
calculated as the quotient
between the detected
poppy area in the sample
and the risk area of the
sample for each stratum.
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* The point estimate was Cultivation area Production
then calculated multiplying
the ratio estimator by the
total risk area in the

stratum.
* Bootstrapping was applied - » Lmeee.....
to estimate the confidence [ S vl ¢ .

intervals.

Southeast Asia Opium Survey 2023
Cultivation density Signaboul Cultivation, Production, and Implications
(2023) .
@ High (>1.5 hafknt)
Mid (0.1 - 1.5 ha/kni)

High Risk

,
. Low (0.01 - 0.1 ha/knt)
Low Risk

Very low (<001 haknt)

Total City

® Capital

J : ° < 3 :
Provinces with 4 i & ® = : V
poppy cultivation T H A | L A N D b
: 0w The report

Cultivation density map
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Spatial analysis of poppy cultivation associated to deforestation and protected areas

Sampled frames with observed flelds. 1 Relationships between poppy cultivation and deforestation were analyzed based on the
B oo oo aeaial Observed poppy fields and the WRI data. Deforestation was calculated as tree cover loss
- in primary forest areas for the entire northern provinces and for the sampled fields.
Additionally, an analysis was carried out using the GEE platform on the NDVI calculated
on Planet and Sentinel images for a time series of observed fields

NDVI index over the Sentinel 2 images 2019-2023
Wiangkhouang -
7N N
Vd N\ N Phongsali - Deforestation
y /T - Oudomuai - I

= Lousngphabang -

Forest control group

Deforestation in primary forest {has)

Deforestation
rate 2002 to
2022

Deforestation | Forest
2022-2022 2001

Bokeo 59,314 348,213
Houaphan 52,193 575,774
Louang-Namtha 83,265 509,407
Louangphabang 20,408 290,236

Oudomxai 36,984 252,752
Phongsaly 46,858 530,641
Xiangkhouang 60,743 511,317

vast expanse of deforested land (approximately 800 ha) observed in the Pleiades satellite image acquired in March 2023 i ici sanlwin.htwe@un.org

Pleiades VHR, Mar 2023 Planet-NICFI, Sept 2022
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