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�e Second Indochina War marked a change in modern warfare, di�ering from 
previous wars by focusing on the destruction of the country’s physical 
environment as a component of deliberate military strategy.   �is meant the 
United States military began moving to a more widespread method of destruction 
through the use of massive aerial bombardments with explosives and herbicides.  
�is strategy is the product of an attempt for the United States to counteract 
enemies whose positions were largely unknown, hidden by the thick cover of 
vegetation. �e Khe Sanh battle�eld stands out in particular in this setting, and as 
a result the area’s landscape was completely devastated by the end of the war.  
During the Tet O�ensive campaign by the North Vietnamese Army (NVA), Khe 
Sanh was the site of a separate massive o�ensive operation against U.S. Marines at 
that remote outpost. �e o�ensive launched by the NVA was eventually stalled, 
turning into a massive siege operation against the remote U.S. marine outpost that 
lasted 77 days, from January 21st to April 8th, 1968.  As part of the NVA’s siege 
strategy, all roads to the combat base were blocked o�, forcing all support for the 
Marines to come via air power and high trajectory weaponry.  �ere was more 
tonnage of explosive munitions delivered by aircraft over the Khe Sanh battle�eld 
than deployed by allied forces in the entire Paci�c theatre of WWII – 98,721 tons 
in less than three months.  �e combined e�ect of thousands of artillery rounds 
and aerial bombs produced a scarred landscape on the Khe Sanh battle�eld.  
Marine accounts of the hilltops on the Khe Sanh battle�eld used words such as 
‘hell’, ‘an inferno’, ‘a moonscape’, or ‘another world’ to describe the area after 
prolonged bombardments.  However, the current landscape of the battle�eld is not 
‘hell’, but is quite di�erent from before the Second Indochina War.  �is research 
is attempting to ascertain whether this change is from warfare, the changes in land 
use, or a combination of both.

 Landscape disturbance, ranging from forest �res to landslides, is a topic that 
receives a considerable amount of attention within the scienti�c community. 
However, humans often ignore, or fail to recognize, one of the largest contributing 
factors in landscape disturbance, ourselves. While considerable progress has been 
made in linking anthropogenic in�uences to landscape disturbance in some 
realms, such as with slope failure related to deforestation practices, many 
previously unlinked phenomena still require a considerable amount of research 
attention.   War is a unique form of landscape disturbance that is often larger in 
both magnitude and size than other forms of natural disturbance because of its 
ability to create such widespread destruction over large areas in short periods of 
time.  Due to the magnitude of these impacts, the ability for the landscape to fully 
recover into its pre-war state is often non-existent. �is research aims to address to 
which degree explosive munitions and land use patterns play a role in the biotic 
properties concerning the Khe Sanh battle�eld in South Vietnam.
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 A survey of the landscape’s 
microtopography was performed using the 
survey station, by recording surface 
elevation across Hill 861, gathering  2,238 
points across an area of approximately 
22,000 square meters. Several forms of 
geospatial technology were used in the 
survey, including a Topcon GMS-2 GPS 
unit with, a Topcon GPT-3100W Total 
Survey Station, and a laser distance 
recorder to gather the data in a timely 
manner. �is information when entered 
into the framework of a GIS allows one to 
not only quantify microtopographic 
di�erences across the battle�eld but also 
provides for an excellent visual comparison 
of disturbance patterns.
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 Using remote sensing techniques, geographers are 
able to perform many di�erent types of analysis. By 
sorting a satellite image into di�erent classes based on 
spectral re�ectance, one can locate di�erent types of 
land cover, including vegetation.  In this study I have 
taken two satellite images of the same area in Khe Sanh, 
one from 1973, the other from 2000.  Classi�cation was 
performed on both images using the unsupervised 
ISODATA method.  �e vegetation change from 1973 
to 2000 is quite signi�cant.  Looking at the maps at the 
right, the image from 1973 has a signi�cant amount of 
shrubland, which for the most part is considered 
unhealthy in this region.  �is unhealthy vegetation, as 
well as the barren landscape, are direct results of the 
Veitnam War. In contrast, the image from 2000 has 
much more landcover classi�ed as thick forest, often in 
areas that used to be unhealthy. By classifying these 
images we can see many di�erent patterns in the regions 
landcover, helping us to understand the long-term 
e�ects of warfare on the environment. 1973 20001973 2000

Mountainous Region Classi�cation (Zoom)

 

 Using the elevation points of Hill 861 collected in the �eld, a highly detailed digital elevation model (DEM) has been constructed by interpolating the points into 
a contiguous surface.  Traditionally DEMs have been produced using satellite imagery, which has a much more coarse spatial resolution, typically 30m x 30m pixels, not 
allowing for an analysis of the war’s a�ect on topography. In addition to visualizing disturbance patterns the high resolution DEM is also useful in analyzing water �ow 
across the landscape. A �ow accumulation model was generated using ArcGIS to show the path that water (rainfall) will travel across the surface. �is model shows us 
that water tends to accumulate in the bottom of craters, which promotes organic growth.

Collected Data Points

 By using a Timble Nomad GPS unit 
ground truth data was collected in 
various areas of Khe Sanh. �e data 
points contained information regarding 
the type of vegetative cover at that 
location. By bringing this data into the 
computer we can see the changes in land 
cover across di�erent regions of  our 
study area.  �is is particularly useful 
when performing a remote sensing 
analysis of the region, as it allows us to 
determine the speci�c type of land cover 
that is associated with the satellite 
imagery, thus allowing us to validate the 
land cover classi�cation.

 Shadow Water/Shadow 
Thick 
Forest Shrubs Forest Barren Clouds 

Row 
Total 

Shadow 0.275 8.072 4.283 1.231 0.8 2.676 7.203 100 
Water/Shadow 7.082 2.798 0.518 0.172 0.065 1.04 0.377 100 
Thick Forest 32.199 64.003 68.149 53.759 44.385 31.318 37.303 100 
Shrubs/Unhealthy 28.319 11.299 16.354 29.11 23.403 25.18 11.947 100 
Forest 16.415 2.05 2.882 10.521 28.002 5.587 5.714 100 
Barren 9.665 3.605 2.503 2.458 1.172 21.401 2.933 100 
Clouds 6.046 8.174 5.311 2.75 2.174 12.798 34.523 100 
Class Total 100 100 100 100 100 100 100 0 
Class Changes 99.725 97.202 31.851 70.89 71.998 78.599 65.477 0 

Image Difference -77.789 -68.383 75.374 
-

31.481 
-

10.689 
-

31.358 81.686 0 
 

 1973 2000 % Change 
Thick Forest 32.27% 45.15% 39.92% 
Shrubs/Unhealthy 32.18% 22.28% -30.77% 
Forest 10.26% 9.59% -6.51% 
Barren 7.48% 3.76% -49.77% 
 

 Land cover class changes obtained from unsupervised classi�cation 
techniques between 1973 and 2000. �e data suggests that bombturbation does 
not exert long terms changes to the Vietnamese landscape. For example, of the 
53% shrubs/unhealthy vegetation in the 1973 image that changed cover type, 
reverted back into thick forest by 2000.

Percentage of land cover types in the years 1973 and 2000, and change in land 
cover percentages for those land covers, on the Khe Sanh battle�eld. 

Remote sensing change statistics:

 Landscape disturbance via explosive munitions does indeed give us a unique 
way to look at how our environment reacts to human in�uences.  �rough the 
use of some incredible technology, we have recently been able to model our world 
and give a new look at the relationship that connects humans and the 
environment.  �is research has used observations and data analysis and has 
clearly seen that the landscape is far from the ‘hell’ it once was. Cratered 
landscapes in the Khe Sanh battle�eld within this research exhibited 
characteristics that di�er within the craters when compared to areas outside the 
crater, and in non-cratered areas. When comparing the cratered landscape to its 
undisturbed counterpart we can see that water is held in small reservoirs rather 
than smoothly �owing away. Classifying the land cover of the area through 
remote sensing has show an overall increase in vegetative cover since 1973 as well 
as losses in cover in select areas of economic growth. As the Khe Sanh battle�eld 
has shown, despite the damage rendered by the explosive munitions, the current 
landscape is, in many ways, a by-product of economic-forces, and not so directly 
related to the consequences of war as many still believe.


