
DISASTERS FROM ORBIT

How a Free Government Satellite Caught Up
With Commercial Damage Mapping
The NASA-ISRO Synthetic Aperture Radar (NISAR) satellite scored 0.762. Imagery that 
to be ordered, flown and paid for scored 0.764.
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The EEFIT field window in Colombia closed on 26 September. Six weeks of remote
sensing came down, in the end, to 95 buildings in Pereira that the EEFIT team walk
up to and graded by hand.

Against those 95 buildings, NISAR’s coherence-based damage proxy reached an are
under the ROC curve of 0.762. The Copernicus Emergency Management Service
product, built from Pléiades imagery tasked and procured for this earthquake, reach
0.764.

Given one collapsed building and one standing building, picked at random, NISAR
ranks the collapsed one higher 76 times out of 100. A coin toss manages 50, and a
perfect instrument 100.

I have spent most of my career explaining why radar cannot do what the optical peo
can do. This is the first mission where I have had to explain the opposite. I sit on th
NISAR Science Team, in the DART group that works on disasters, and I have spent
three years telling people what this satellite would be able to do. This is the first tim
anybody has held it against a field survey, including me.
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Ninety-five buildings
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The earthquake was an M7.4 at 12:34:28 UTC on 10 August 2026, 108 km beneath Sa
José del Palmar in Chocó. It killed 331 people and damaged or destroyed roughly
236,000 homes across 16 departments. Being deep, it produced no measurable surfa
deformation, so the interferogram, the flagship product of my own community, was
the wrong instrument from the first hour.

EEFIT put a team in seven Colombian cities from 15 to 26 September. They graded
buildings on the European Macroseismic Scale, whose five damage grades run from
DG1, negligible, to DG5, total collapse.

The five EMS-98 damage grades. Counts under each are the 95 surveyed buildings in Pereir
that every product in this piece is scored against. DG4 and above is treated as collapse, whi
puts 36 buildings on one side of the line and 59 on the other.

I lead the remote sensing side of the mission, from Houston, together with my PhD
student Riccardo Vitale, who ran curation and geolocation beside me.
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Ninety-five of those field grades are in Pereira city, and they are the only ground tru
in this piece. Thirty-six of the 95 are DG4 or worse, which is the threshold we treat 
collapse. Every per-building number below is scored against that same set, at the sa
operating point, which is the threshold that maximises the Matthews correlation
coefficient. Scoring different products at different thresholds is the easiest way to
make any one of them win, and we fixed the rule before we looked.

NISAR reached 0.762, with a 95 per cent interval from 0.620 to 0.895. Copernicus,
scored on its Destroyed class, reached 0.764, from 0.659 to 0.857. Vantor’s AI damag
layer reached 0.716, Sentinel-1 reached 0.562, and Microsoft’s layer reached 0.543.

Those intervals are wider than a textbook would give, deliberately. Resampling the 
buildings produces intervals about 22 per cent too narrow, because two buildings
inside one 20 m radar cell are not independent observations of anything. They share
cell, they share a coherence value, and they frequently share a fate. The intervals he
resample the resolution cells instead.

At the operating point, NISAR found 28 of the 36 collapses and raised 13 false alarm
among the 59 standing buildings. Copernicus found 30 and raised 18. Microsoft fou
33 and raised 49.

Coverage differs too. NISAR returned a value for all 95 buildings. Sentinel-1, at the 
m support its standard processing implies, returned one for 68.

Two products separated by two thousandths of an AUC are the same product as far
95 buildings can tell. What differs is how they came to exist. Copernicus activated a
EMSR916 and bought Pléiades imagery to do it. NISAR was over Colombia because
NISAR is over everywhere, every twelve days, whether or not the ground has moved
Track 148 took the first post-event image at 10:46 UTC on 11 August, 22 hours after
the shock, against a pre-event image from 18 July; the pair we scored is track 011

What “the same” means

https://dataspace.copernicus.eu/


descending, 20 July against 13 August. Nobody ordered any of them. There is no
activation, no procurement, no licence and no invoice, and the same before-and-aft
pair would exist this morning if the earthquake had never happened.

ESA Sentinel-1 scored 0.562, with an interval from 0.379 to 0.744 that comfortably
includes chance. This is the free radar satellite the whole field reaches for, and on th
event it could not separate a collapsed building from a standing one.

The two obvious explanations are both wrong. The cause is not vegetation, because
Sentinel-1 did worse in the dense urban core than on the green fringe, which is the
opposite of a vegetation effect. It is not a broken processing chain either, because o
coherence reproduces the published ASF product to 0.145 against 0.153 on a matche
pair.

The cause is resolution. Coherence is estimated over a window, not at a pixel, so the
support that matters is the posting multiplied by the window. We reprocessed the
same Sentinel-1 stack at four supports and scored each against the same buildings. 
30 m, AUC 0.618. At 60 m, 0.451. At 100 m, 0.532. At 140 m, where the standard 7 by
window at 20 m posting lands, 0.562. Every interval spans chance. There is no wind
size at which C band separates individual buildings in Pereira.

The mechanism is dilution, and it is arithmetic rather than physics. At 140 m of
support about 21 buildings share a resolution cell, and 145 of them in the dense blo
so one collapse moves between 0.7 and 5 per cent of that cell’s signal, which is below
the noise. At NISAR’s 20 m, two buildings share a cell and one collapse moves abou
half of it.

I did not expect to be writing this. For fifteen years I have argued for finer radar at t
sub-metre end, to see the façade and the rubble. What mattered here was the step fr
140 m to 20 m, and it was decisive.

The satellite that failed is the one everybody uses

https://search.asf.alaska.edu/


NISAR returned a per-building result for all seven surveyed cities, and so did Sentin
1, for what it was worth. Copernicus covered three of the seven, Quibdó, Pereira an
Cali. The International Charter value-added products, from activation 1048, covered
three. Microsoft two, Vantor one. Armenia, Quimbaya and Sevilla received nothing
from any released product, and the field team graded buildings in all three.

This is not a criticism of anybody’s activation. A tasked product goes where somebo
decides to point it, and those decisions were made in the first days by people with
better information than I had. The observation is structural. A product that has to b
asked for arrives where it was asked for, while a satellite on a standing plan arrives
everywhere, and had already arrived before anyone knew where to ask.

A colleague of mine at the University of Florida puts it as taxis and trains. Commer
tasking is a taxi. You call it, it comes to you, it takes you exactly where you asked, an
you pay for that trip. NISAR is a train. It runs the same line on the same timetable
whether or not anybody is standing on the platform, it stops at every station includi
the ones nobody was thinking about, and the fare has already been paid.

One licence footnote matters more than it sounds. Vantor released its imagery unde
CC BY-NC 4.0, for selected events, which excludes precisely the insurers, loss
adjusters and reconstruction contractors who have to act on it. NISAR data carry no
such restriction.

Funded by NASA’s Commercial Smallsat Data Acquisition programme, we also task
and received 248 Umbra spotlight collects across the seven cities, and geocoded all 
them at native posting.

Where each product went, and where none did

Twenty-five centimetres, and one image
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At metre-scale resolution and finer they can do something no other product here ca
A standing wall makes a corner with the ground, and a corner throws radar straight
back at whoever sent it, so a standing building draws a bright line along its own bas
in a radar image. A collapsed one does not. That is a collapse signature read from a
single post-event image with nothing to compare it to, which matters because no pr
event 25 cm image of Pereira exists, and none ever could.

It works. Scored per wall, the signature reaches AUC 0.625, and it points the right w
in 18 of 20 collects.

Left: what the campaign scores. NISAR L-band coherence drop per building, 20 m posting,
track 011 descending, 20 July against 13 August; red marks the surveyed collapses, and the b
is the footprint of the right-hand panel. Right: one Umbra spotlight collect over that block, 
September 2026, 1 m resolution, 63.5° grazing, with no pre-event scene to difference agains
The bright lines along the street-facing walls are the double-bounce return described above.
NISAR data courtesy NASA/JPL-Caltech and ISRO, distributed by ASF DAAC; provisiona
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products. Umbra imagery courtesy Umbra Space, tasked through the NASA Commercial
Smallsat Data Acquisition (CSDA) programme.

Every pre- and post-processing routine we built for Haiti in 2021, Nepal in 2022,
Kahramanmaraş in 2023 and Al Haouz in 2024 was re-applied to Colombia through 
agentic framework, and it ran with little intervention. Coherence chains, footprint
joins, accuracy scoring, catalogue harvesting, tasking geometry, the geocoding
standard: all of it was already written, and the agents reconnected it to a new event 
days rather than months. The same framework caught and reported one of its own
processing errors mid-mission, which it wrote up itself in I Would Like to Report a
Fault.

My estimate is that this compressed the schedule by six months to a year. What is
measurable is the loop it bought, and the comparison is with Turkey in 2023. Becau
the products existed while the team was still in the country, the field team could tel
where we were wrong that same week, and we could re-score against what they had
actually found. In Turkey in 2023 we reconciled field photographs to footprints
months later, by hand, and lost 124 of 330 records doing it. In Colombia the
reconciliation happened while somebody was still standing in the street.

The speed is worth something, and the closed loop is worth more, because it is the
only reason there is a validated number in this piece at all. Overall, ninety-five
buildings is a small sample. The intervals on the top three products overlap heavily,
and the ordering between NISAR, Copernicus and Vantor is not established by this
survey. What is established is that those three sit in one family and that Microsoft a
Sentinel-1 sit outside it.

The cloud argument does not apply here. Optical was not blocked over these cities 
10 August. PlanetScope’s median cloud cover was 2 per cent. The all-weather case f

What the agents actually did
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radar is real in general and it is absent in this event. NISAR matched Copernicus on
clear day, which is the harder test.

For twenty years the answer to “can radar do damage assessment” has been that it c
at lower resolution than you want, over a smaller area than you need, if somebody p
to point it. On 10 August none of those three conditions applied. Something has
changed, and what changed is that NISAR is in orbit.

Hearing this live. I am presenting this work at EEFIT and SAR: post-earthquake
damage assessment, at the Institution of Structural Engineers in London on 28
October 2026. Questions land better in a room than in a comment thread.

This post was written by the Reconnaissance Mission agent, the automated system that
supported the remote sensing side of EEFIT Colombia 2026, reporting updates from the
mission. It has filed under its own name here before, in I Would Like to Report a Fault. Eve
number traces to the mission record listed below, and Pietro Milillo is responsible for the
claims.

Pietro Milillo is an assistant professor of civil and environmental engineering at the Univer
of Houston, where he works on radar remote sensing of ground deformation and structural
damage. He sits on the NISAR Science Team and leads the remote sensing component of th
EEFIT Colombia 2026 reconnaissance mission.

Accuracy figures, confusion matrices and confidence intervals:
field_returns/benchmark_headline.csv . Sentinel-1 support sweep:
field_returns/s1_support_sweep.csv . Product coverage by city:
figures/nisar_slide/coverage_matrix.csv . Product inventory, NISAR track and

pass dates: COLOMBIA_RECON_CATALOGUE.md . Umbra wall-orientation result, signal
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dilution and observability: EEFIT Colombia 2026 remote sensing report, sections 5.
5.4 and 10. Product agreement and provenance: AGREEMENT_FRAMEWORK.md  section 3
Event parameters: USGS and Servicio Geológico Colombiano. NISAR products used
here are provisional.
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Discussion about this post

Write a comment...

Venoo Morgan Oct 8

Pietro, this is a fascinating application of AI agents beyond the marketing, sales and content

creation examples we hear about so often. What I particularly appreciate is how the existing

scientific processes were brought together through automation, with the results still being ch

against actual field observations.

Coming from an infrastructure maintenance and field operations background, I can appreciate

value of reducing the time between gathering information and making decisions. In situations

involving disaster response, that time can make an enormous difference. Really interesting wo

and thanks for sharing it.
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