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How to detect mining activities from 
space ?

• Mining activities can interpreted from the related object or land cover:
open-pit, camp (“blue camp”), void, road, etc.

• Visual manually based and Machine automatic based

• Key of interpretation: color, texture, pattern, size, shape, association, site

• Remote sensing only detect the mining characteristic or related object,
not the legal status. Need combine with concession map to classify
illegal mining clearly



What the satellite see
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Medium spatial resolution

• Fee access, frequently acquisition

• Less detail object, 5 – 15 m

• routine monitoring, time series 
analysis

• Wall-to-wall / region mapping

High spatial resolution

• Paid access, on-demand 
acquisition

• Detailed object, less than 2 m

• Deep investigation

• Local/site mapping

• Some institute classify high 
resolution (2-1 m) and very high 
resolution (< 1m)

Medium Vs High Spatial Resolution



Visually manual classification

Tin mining from Landsat-8

Open-pit mining without consession

Open-pit mining within consession

reclamation

Forest

• Subjective result, good skill 
interpreter produce good accuracy

• Need more time for large area

Land cover on mining area using Pleiades



Digital classification (computer learning)

A and C. Random Forest method with original band input

B and D. Random Forest method with GLCM and PCA input

• Objective result, result depend on sample learning

• Less accuracy than visual interpretation (the best 
interpreter)

• Less time for large area

• Need good processor computer



Some of Work

Open mining detection with Object Based Image Analysis (OBIA) with texture approach from Sentinel – 1 
(radar data). This work support local government to analysis the environment impact.



Some of Work

Identification of open mining
without concession using random
forest method and visually
validated. The algorithm run on
each region. Sample represent
each characteristic of mining.

This work support Ministry of
Energy and Mineral Resources



Some of Work

Develop web and android platform for reporting illegal mining

Ground data gather from the public. Space based data processed automatically with cloud computing GEE

This work support Ministry of Energy and Mineral Resources



Some of Work

Map of illegal mining conditions for preparation of law enforcement. This work support 
Indonesian police



High Resolution Data Availability (SPOT-6/7) 2018 – 2021 
(Spatial resolution 1,5 m with Cloud Cover ≤ 15%)

Ket :

: 2021

: 2020

: 2019

: 2018



Very High Resolution Data Availability 2017 – 2021
Spatial resolution 1,5 m with Cloud Cover ≤ 15%

Ket :

: 2021

: 2020

: 2019

: 2018

: 2017

Very high resolution data : Pleiades, Worldview



The challenges to detect mining activities 
from space

• Remote sensing only detect surface object, need complementary ground
data to detect underground mining.

• Difficult to delineate automatically the mining area on river bank.

• Remote sensing difficult to detect illegal mining within concession area.
Need VHR data with pattern approach to distinguish legal and illegal
mining within concession.

• In tropical countries, optical data is constrained by cloud cover. Radar
data does not have this problem but there is speckle noise
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