














queried, the time variable increases in the visualization, 
and data starts being queried for the next decade. In the 
case where we are only showing immigration, then any 
query of N people can be selected out of any group of 
immigrants. �is creates fuzzy boundaries in immigra-
tion categories as will be seen in the results.

Although the algorithm places small circles in order 
to simulate the existence of cells, they are rendered 
as dashes. �e orientation of these dashes follows the 
perimeter of the overall emerging shape and exists to 
give the impression of continuity, as if the image were 
made out of multiple curved paths (Figure ).

. Results

Both the approach previously described and the visual 
outcome of this work were the result of an iterative 
design process that was described in its early stages 
(Cruz, Wihbey, Ghael, Costa, & Shibuya ). Our 
results can be illustrated first by showing one tree 
trunk generated for Massachusetts, for immigrants 
and native-borns, and for the period of –. For 
this setup, we used one dash to represent  people. 
In Figure , for Massachusetts, it is possible to observe 
the waves of Canadian immigration together with the 

early waves of European immigration. �e tree rings, 
which symbolize one decade each, are separated by 
white space. It is also possible to observe how in more 
recent years, the profile of immigration has diversified. 
�e amalgam of cells results in a form that suggests how 
many people were born or came into Massachusetts over 
time. It configures a unique identity and enables viewers 
to observe the extent to which immigration contributed 
to the growth of the state in certain years.

Further, the U.S. can also be seen as forest of trees, 
as if each tree were a state. By using the same param-
eters as were employed in the case of Massachusetts, 
the visualization on Figure  shows this approach 
implemented for the fi�y U.S. states, which are laid out 
geographically as a Dorling cartogram (Dorling ). 
At first glance, it is possible to observe which states 
grew more; and by looking at their shapes, it is possible 
to infer that some had less immigration than others. 
Immigration creates visible deposits of cells in certain 
directions, which creates irregular tree rings and 
complex forms. It can be observed that states with less 
immigration are the less diverse in terms of form. Labels 
for the states are positioned in such a way so that they 
curve around each of the states, providing a glancing 
and quick correspondence.

Figure .  Detail showing dots rendered as dashes that follow the orientation of the lines.
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Figure .  Immigration to the U.S. as tree trunks, one for each of the states, from 1830 to 2016. Each dash is 10 people. 
The states are laid out as a Dorling cartogram. Two closeups are presented. Each ring corresponds to a decade.
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�e country can be envisioned as a forest of trees, 
providing additional layers of complexity that help 
tell the story of American immigration. Rings that are 
more skewed toward the East, for example, show more 
immigration from Europe, while rings skewed South 
show more immigration from Latin America. Some 
rings will be larger, some will be smaller; some will have 
complex shapes that represent waves of immigrants, and 
others will be more uniform due to low immigration 
numbers. �e cells and rings in a tree are nature’s own 
way of organizing information. �e tree rings pack and 
encode a good degree of complexity that, nonetheless, is 
ordered in a certain way. �is phenomenon supports the 
extraction of overall patterns, while enabling an observer 
to observe particularities of very thin rings or even to 
observe the ways in which dashes represent actual people.

We should repeat that, like countries, trees can be 
hundreds, even thousands, of years old. �ese cells grow 
at a very slow pace, and the pattern of growth influences 
the shape of the trunk. Just as these cells leave an infor-
mational mark in a tree in nature, incoming immigrants 
leave their mark in the country by contributing to the 
country’s shape. �is metaphor was chosen in order to 
communicate notions of inclusiveness, diversity, and the 
perennial. As importantly, the metaphor also provides 
a conceptual domain used to organize space for the effec-
tive presentation of information. �ese two aspects—the 
graphic-functional and the rhetorical—combine to posi-
tion the metaphor as a way to interpret the immigration 
domain in terms of the tree-rings domain, and through 
that process, generate new meanings. In order to illustrate 
how our envisioned metaphoric translations can operate, 
we list below a few hypothesized thought processes:

–– �is trunk is skewed towards East, which means that 
a large number of immigrants came from Europe.

–– �is western ring is thicker than the others, represent-
ing a substantial influx of people during this decade.

–– �ese four relatively colorless rings are layered 
 years before this influx, and give context to the 
sudden influx of migrants from Europe.

–– �e interior of the trunk is made out of people who 
came to the U.S. a long time ago, but the last layers of 
the trunk arrived less than  years ago.

–– All of these cells, all of these people, are part of the 
same organism. �ey are all different, but all contrib-
uted to the organism’s growth.

–– A given migrant in an interior ring is a cell that came 
into the U.S. a long time ago, and yet it is still there; 
it le� its mark in history.

–– �is tree has been made stronger and stronger by the 
incoming waves of immigration.

It should also be noted that, although the idea of 
diversity is embedded in this work, diversity in the 
U.S. in general has many more layers. �e trajectories 
of Native Americans (indigenous or Indian peoples) and 
African Americans, who o�en descend from enslaved 
populations taken from Africa, are also an integral 
part of the story of the country. However, our work 
focused on immigrants only and thus did not include 
these groups in this story of diversity. Nevertheless, the 
research team involved in this project has sought to 
explore wider dynamics and narratives related to these 
groups that are vital to the more general U.S. story 
of diversity, but whose experiences are distinct from 
that of migrants who chose to come. �e Census itself 
also has structural and historical problems from this 
perspective. Native Americans were largely not counted 
in federal censuses prior to ; slaves brought from 
Africa were counted as three-fi�hs of a person in the first 
census, and subsequent systems for counting were deeply 
flawed with respect to characterizing persons of mixed 
race (Wihbey, Jackson, Cruz, & Welles, in press).

In an era of growing concern about the impact of 
restrictive immigration policy in the U.S., depicting this 
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