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Abstract

Climate responsive landscape design should be drawing heavily on landscape driven analy-
sis (i.e., climate projections, ecological assessments, spatial modeling, etc.). But analytical
findings often stop short of design specification, making implementation difficult. An earlier
review of 123 studies on coastal landscape interventions found that five (4.1%) documented
an explicit link between sea level rise projections and quantitative design parameters. This
suggests a disconnect between landscape analysis, design and design implementation. In
this study, we develop a provisional translation infrastructure framework through an abduc-
tive comparison of four published studies on water-centric landscapes from one research
program, covering sites in the United States, China, and several world regions. For each
case we record the evidence inputs, the processes or artifacts that received them, the design
forms, and the limits the authors report. The pipeline runs through five stages. It traces
the scientific evidence, its use within a procedural framework, the translation artifacts, the
design specifications, and the testing or evaluation. We read cross scale operability and tem-
poral decision translation as diagnostic gaps, drawing on the limitations and documentation
the authors report. We propose evidence to delivery as a theoretical extension. Procedural
organization, parameterization, and typology development move work between stages. The
framework offers a way to examine whether evidence supporting water sustainability goals
remains traceable in landscape specifications and evaluation. The complete pathway has
not been independently validated.

Keywords: knowledge mobilization; adaptation pathways; geodesign; decision traceability;
ecosystem services

1. Introduction

Climate responsive landscape design draws on analytical evidence including climate
projections, ecological assessments, and spatial models to inform design decisions. Re-
ported projects often describe that evidence without locating its connection to a particular
specification or implementation decision. In an earlier meta synthesis of coastal landscape
interventions, five of the 123 reviewed studies (4.1%) documented explicit links between
climate projections and quantitative design parameters [1].

The science—practice divide in climate responsive landscape architecture might be por-
trayed as an infrastructure problem rather than a knowledge deficit issue. While the field
has expanded its access to environmental data, models, and projections, reliable pathways
from analysis to design specification have not kept pace. Without strong pathways, analyti-
cal evidence is relegated to shaping the aspirational language used to describe the project
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without impacting its final design commitments. In this study, we call that missing pathway
‘translation infrastructure’. It refers to the infrastructure of protocols, workflows, artifacts,
and institutional support that can carry analytical findings into design decisions and im-
plementation. Research on climate information usability shows that access to information
does not ensure its use in decisions [2,3]. Geodesign connects environmental analysis with
spatial proposals [4], while adaptation pathways link changing conditions to sequences
of possible actions [5]. The trick is incorporating this infrastructure into design processes
while preserving creative design latitude.

Water-centric landscapes (coasts, wetlands, and floodplains) make good case studies
for this translational infrastructure because they are so directly and severely impacted by
climate change (water levels, flooding, and drainage). In Dalian, China, for example, sea
level rise projections for the peninsula city show exposure along the coast. The city has
steep coastal terrain, but its low lying and reclaimed zones face amplified risk from extreme
weather and storm surge. Sea level rise raises the baseline for high tides and surge, and
flood exposure rises with it [6]. Translating these potential climate impacts into actionable
design parameters requires a connected sequence of ideation, analysis, projection, design
rules, and scenario testing.

In this paper, we address this connective sequence and argue for translational infras-
tructure protocols based on a synthesis of four previous studies in water-centric landscapes.
The geodesign study informs procedural frameworks for organizing evidence within a
collaborative design process [7]. The wetland carbon study contributes to parameterization
by showing how ecological measurements can become comparable design inputs [8]. The
coastal meta-synthesis provides the empirical basis for evidence based typologies that
organize intervention options [1]. The Dalian study illustrates how these components can
be integrated through spatial rules and scenario testing [6]. We argue that translation
infrastructure is needed to connect environmental evidence to specific design decisions. It
should maintain that connection through implementation and evaluation while preserving
professional judgment. We make three contributions to the landscape literature. First, we
conceptualize translation infrastructure as a provisional synthesis of existing approaches
for landscape design. Second, we specify a five stage pathway for tracing evidence from
scientific inputs to testing and evaluation. Third, we distinguish three diagnostic gaps and
three interdependent supporting components within that pathway. The pathway holds
the evidence source, its transformation, the resulting specification, and the adoption or
evaluation status in one view. These elements organize interpretation.

We ask how environmental evidence changes form before entering a landscape decision,
and which enabling functions recur across the selected studies. We also ask whether an
apparent gap is a documented limitation or a boundary of study scope. The four studies
cover the United States, China, and a coastal review spanning several world regions. This
range does not make one research program representative of landscape practice.

We present and argue for our translational infrastructure in 5 sections. Following this
introduction, Section 2 reviews the relevant literature to identify the gaps that help specify
the need for translational infrastructure. Section 3 explains the approach, introducing its
empirical basis and comparison used to develop the framework. Section 4 presents the
comparison and framework derivation. Section 5 discusses the theoretical contribution,
implications, and limitations. Section 6 concludes the study.

2. Literature Review

This section reviews scholarship on knowledge use, co-production, boundary work, and
design reasoning. These studies explain how evidence is shared and made usable across
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professional boundaries. They also reveal a remaining problem in landscape architecture:
how evidence enters specific design decisions.

2.1. Knowledge Use, Co-Production, and Boundary Work

Early utilization research demonstrated that evidence influences decisions in diverse
ways, showing that utilization is rarely a simple, linear transfer from research to action [9].
Research within the last 30 years across environmental management, public policy, and im-
plementation science has reinforced this view, confirming that access to evidence is merely
one condition for its actual use [10-12]. The recognition that evidence must be usable,
relevant, and actionable in decision-making contexts has been developed further within
sustainability and climate science. For example, Cash et al. [13] propose that scientific
information is more likely to influence decisions when stakeholders perceive it as simulta-
neously credible, salient, and legitimate. While scientific credibility is essential, information
must also be context-sensitive and aligned with the practical needs of decision-makers to
achieve real-world utility. McNie [14] highlights a pervasive mismatch at the science-policy
interface, where an oversupply of untargeted research fails to meet the specific demands of
decision-making contexts.

Climate scholarship often describes this mismatch as a "usability gap’ [2,15]. Even when
scientific information is highly accessible, it often remains difficult to apply because the
scale, timing, format, or foundational assumptions do not align with the practical decision
at hand [2,15]. Consequently, more or even better data fails to resolve this disconnect [14].
As Dilling and Lemos [3] argue, usable science is not an automatic byproduct of research.
It depends on the relationship between how information is produced and the specific
conditions under which it will be used. Feldman and Ingram [16] reinforce this view,
demonstrating that scientific knowledge only becomes actionable through robust knowledge
networks that actively connect technical expertise with decision-making environments.

The shift from an information/data supply paradigm to a model of interactive development
has brought greater attention to knowledge co-production. Co-production actively engages
researchers and users in defining problems and developing knowledge together [17,18]. It
starts with the explicit aim of shaping research around the practical decisions the process is
expected to inform. More recent scholarship has formalized this by developing core principles
for actionable and co-produced sustainability knowledge [19-21]. This literature positions
interaction as a core component of the knowledge production process itself. However, the
interactive model concept raises a practical question about how intensive interactions can be
effectively organized and sustained over the long term.

Boundary work addresses this question directly. Gieryn [22] originally introduced the
concept of boundary work to describe the rhetorical and practical efforts through which
science is demarcated from other forms of practice. Later scholarship shifted focus toward
the structural mechanisms that facilitate exchange across the boundaries between scien-
tific knowledge production and professional practice. At the individual and artifact level,
boundary objects provide a shared point of reference for groups possessing divergent forms
of expertise [23]. Artifacts such as maps, models, repositories, and classification systems
serve this role because they are flexible enough for different communities of practice to
use them without requiring complete consensus regarding their meaning [24]. At the
institutional level, boundary organizations provide a more durable structure to sustain
this exchange [13]. Operating at the interface of scientific and professional communities,
they support repeated interaction, translation, mediation, and dual accountability [24].
Within environmental decision-making, such arrangements serve to bridge the gap between
scientific knowledge production and the action-oriented organizations tasked with imple-
mentation [13]. These concepts explain how evidence becomes usable across professional
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boundaries through shared artifacts, repeated interaction, and institutional support. We
build on their account of organized work and shared objects to trace how an artifact supports
a particular design commitment.

2.2. Design as a Distinct Mode of Knowledge Use

Explaining how evidence becomes usable across professional boundaries is not the same
as explaining how evidence becomes operative within design. This distinction matters
because much of the literature on knowledge utilization has emerged from policy, manage-
ment, and implementation settings. In these contexts, evidence often supports the selection
of a policy option, the adjustment of an existing program, or the implementation of an
established practice [10,25]. Design operates differently. It does not begin with a fixed
set of alternatives; instead, designers generate, test, and revise possible responses as their
understanding of the problem develops [26,27].

The distinction between a fixed set of alternatives and possible responses is well estab-
lished in design theory. Simon [26] defines design as the activity of changing existing situa-
tions into preferred ones. Rittel and Webber [27] show that planning and design problems
cannot always be fully defined in advance. Problem definition and solution development
influence each other. Buchanan [28] extends this argument to design thinking, where
problems are often open and cannot be resolved through a single analytical procedure.

Design knowledge is generative rather than purely selective. Schon [29] characterizes
professional design as a process of reflection-in-action, where cognitive understanding
develops dynamically through repeated interaction with the emerging proposal. Dorst
and Cross [30] similarly demonstrate that the problem and solution spaces co-evolve and
are refined together during the design process. Consequently, as Lawson [31] emphasizes,
designers operate by generating and evaluating holistic spatial propositions rather than by
optimizing a single, isolated criterion.

The understanding of translation as a movement between analytical evidence and design
artifacts changes what it means for evidence to be useful in design. Design research shows
that evidence must inform the forms through which proposals are developed and evaluated,
rather than remain only as background justification [29,30]. Many decision support tools
still stop at a diagnostic or comparative stage. Vulnerability assessments, rankings, and
priority maps can identify where attention is needed, but do not always specify how a
spatial intervention should be configured [32-35].

Some climate adaptation research moves closer to the generative needs of design by
introducing thresholds and decision pathways. Kwadijk et al. [36] use ‘adaptation tipping
points’ to identify exactly when current strategies will no longer meet defined objectives.
Haasnoot et al. [5] develop 'adaptation pathways’ that connect changing future conditions
with logical sequences of possible actions. These approaches show how dynamic evidence
can be linked to physical decisions through explicit rules, demonstrating that translation
requires more than a mere awareness of future change; it requires an explicit connection
between that change and a specific response.

2.3. Evidence in Landscape Architecture

The relationship between research and design has long been debated within landscape
architecture. The challenge of connecting environmental evidence to specific design actions
is especially relevant. Nassauer [37] argues that identifying shared artifacts and boundary
work is central to the field’s transdisciplinary role and to the relationship between its scien-
tific and design cultures. Milburn and Brown [38] found that research is often valued by
practitioners but remains weakly connected to specific design decisions. Other scholarship
has argued for a closer relationship between scientific inquiry and design practice. Nassauer
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and Opdam [39] describe design as a form of scientific inquiry that can generate and test
landscape change propositions. Lenzholzer et al. [40] similarly positions research, connect-
ing it to a systematic investigation within design development. Deming and Swaffield [41]
provide a broader methodological foundation for integrating research and design within
landscape architecture through grounded practices rather than rigid scientific protocols.

Geodesign offers one of the clearest attempts to operationalize the connection between
research and design in landscape architecture. Steinitz [4] structures geodesign as an
iterative process that links spatial analysis, evaluation, design alternatives, and decision
making. Later work shows that geodesign can support collaborative planning and improve
the integration of spatial information into design processes [42,43]. The 6 step geodesign
process helps to synthesize disparate forms of data and information in ways that help
improve effective communications among stakeholders (and designers) [44]. In addition, a
variety of emerging tools have provided platforms for active participation and improved
collaboration and usability [45].

Designers and practitioners have long relied on representational practices to translate
environmental knowledge into spatial action. McHarg’s [46] canonical overlay method
provides an influential example of an effort to connect ecological information with planning
and design decisions through layered representations that make environmental relation-
ships visible and actionable. Subsequent scholarship has emphasized the active role of
representation in shaping design responses. Corner [47] argues that mapping is not simply
a descriptive record of existing conditions but a projective practice capable of revealing
relationships, generating new understandings, and opening possibilities for intervention.
Similarly, Spirn [48] emphasizes that landscapes communicate ecological and cultural pro-
cesses through spatial form, requiring interpretation and translation as part of the design
process. Together, these perspectives suggest that environmental evidence becomes influen-
tial not merely through its existence, but through representational forms that allow it to be
explored, interpreted, and operationalized.

This representational role is particularly important because environmental evidence
frequently originates at scales that differ from those of intervention. Climate projections, wa-
tershed analyses, and ecological assessments often describe regional or territorial processes,
while design decisions are implemented at the site scale through manipulations of landform,
hydrology, vegetation, circulation, and material systems [47]. Maps, diagrams, visualiza-
tions, scenarios, and models help bridge these scales by translating broad environmental
evidence into forms that can be evaluated and refined through design processes [46-48].

The difference between introducing evidence into design and maintaining its influ-
ence through later project decisions (and implementation) is especially important in
climate-responsive practice [49]. Evidence may successfully inform site analysis, con-
ceptual strategies, or design narratives while failing to influence the specific thresholds,
dimensions, performance criteria, or implementation commitments through which projects
are ultimately realized. Landscape architects work with flood models, vulnerability assess-
ments [4,7], ecological performance data [39], and climate projections [50]. The gap lies
not in whether climate evidence is considered, but in whether it reaches a form that can
guide a design commitment.

Existing landscape architecture scholarship has developed strong approaches for inte-
grating research, ecological knowledge, and spatial analysis into design processes. We ask
how an analytical finding stays traceable into a concrete specification. For example, our
coastal review found that 95.9% of the 123 reviewed studies acknowledged sea level rise,
while five (4.1%) documented explicit links between climate projections and quantitative
design parameters [1]. Evidence may inform a project without determining a threshold,
dimension, spatial rule, or performance criterion.
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Knowledge translation already includes adaptation to local conditions, implementation,
monitoring, and sustained use [11]. Geodesign connects analysis, proposed changes, im-
pacts, and decisions [4]. Adaptation pathways link changing conditions to actions and
monitoring [5]. Evidence based design connects research interpretation to design hypothe-
ses and evaluation [51]. Spatial design with pathways is a close precedent for translating
temporal logic into spatial interventions [52]. We do not claim that translation infrastructure
introduces evidence use or implementation as new theoretical territory.

3. Materials and Methods

Our translational framework is developed from four connected empirical studies in water-
centric landscapes. The following explains why these studies were examined, how they were
compared, and how the framework was derived from that comparison. It also defines the
limits of drawing a broader theoretical interpretation from a single research program.

3.1. Abductive Theory Building

We use abductive theory building to develop the concept of translation infrastructure.
Abduction builds interpretation by moving between empirical findings and theoretical
concepts [53,54].

We developed the framework after the four studies were published. The studies did not
test a common hypothesis, and we did not specify the framework in advance. We read across
the four studies, identified recurring patterns, and organized those patterns into stages,
gaps, and supporting components. The synthesis is not a systematic review and does not
test causality. Our coastal meta synthesis used a Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guided review, and the synthesis presented here
does not repeat that procedure. We treat the four published studies as the empirical basis
for provisional theory development.

We selected the four studies purposively because each reaches a different point in the
evidence to design sequence. They address procedural coordination, ecological parameter
development, intervention classification, and modeled testing. They come from one research
program and are not an exhaustive or representative sample. We compare these published
findings with scholarship on knowledge use, boundary work, and design reasoning to
identify where existing concepts are sufficient and where further development is needed.

In our previous work we found that environmental evidence was often used to justify
a project but stopped before shaping a design commitment. Flood analysis informed a
planning process without producing a site scale rule. Ecological evidence was translated
into measurable values without helping to determine an intervention. The coastal review
documented few explicit links between climate projections and quantitative design pa-
rameters. We compare these insights with scholarship on knowledge use, boundary work,
and design reasoning. We used this comparison to identify where existing concepts were
sufficient and where further development was needed.

Each study occupies a different point between environmental evidence and imple-
mentation. They cover procedural coordination, parameter development, intervention
classification, and scenario testing.

The first study examined geodesign and flood vulnerability in League City, Texas, and
the Tohono O’odham Nation in Arizona, United States [7]. The two cases represented
different planning and data conditions. In League City, the reviewed planning process
projected the Federal Emergency Management Agency (FEMA) 100 year floodplain to 2100
and combined it with block level social and economic data. The process also included four
stakeholder feedback sessions over eight months. The study examined how spatial analysis
and stakeholder input could be organized within an iterative geodesign process.

https://doi.org/10.3390/su182111032


https://doi.org/10.3390/su182111032

Sustainability 2026, 18, 11032

7 of 21

The second study examined wetland carbon dynamics across thirteen wetland types
in Illinois, United States [8]. It compiled carbon sequestration and emission rates from
the peer reviewed literature and linked them to National Wetlands Inventory data. The
statewide analysis covered approximately 2.45 million acres. The resulting estimates made
carbon performance comparable across wetland types and provided a basis for parame-
ter development.

The third study was a published meta synthesis of 123 studies on coastal landscape
interventions [1]. The reviewed studies were identified through a PRISMA guided review
and coded by intervention type, project framing, sea level rise integration, implementation
outcomes, and monitoring. Coding stability was assessed through temporal recoding. The
study identified seven intervention typologies and examined whether climate evidence
reached quantitative design parameters or monitoring.

The fourth study examined coastal adaptation in Dalian, China, by coupling sea level
rise analysis with the Land Use Evolution and Impact Assessment Model (LEAM) land
use model [6]. Sea level rise projections under Shared Socioeconomic Pathway 2 were
converted into a depth penalty and incorporated into growth suitability. Intervention types
identified in the coastal meta synthesis were represented as spatial rules. Baseline and inter-
vention scenarios were then compared to determine whether those rules changed projected
development allocation. The hazard surface was static and did not simulate physical flood
attenuation by the proposed interventions. The tested outcome was development allocation
within the model.

3.2. Development of the Framework

For each study, we reviewed the published methods, findings, outputs, and stated
limitations. We recorded the environmental evidence used, the process or artifact that
received it, the form the evidence took in planning or design work, and the furthest point
documented in that sequence.

The source study is the unit of comparison. Within each study, an analytical record is a
reported connection between an environmental input and a process, artifact, specification,
or evaluation, or a stated limitation on that connection. The coastal review was treated as
one source study. First order observations describe reported processes, outputs, findings,
or limitations. Second order constructs interpret their translational function or difficulty.
We compared records by function, for example the organization of evidence use, expression
as a parameter, or connection to an intervention. Identical source terminology was not
required to identify a shared function.

We reconstructed the connections between observations and constructs as fourteen evi-
dence records. Table 1 presents the source observation, the second order interpretation, the
framework assignment, and the evidence status or limitation for each record. The statuses
distinguish a documented operation, an explicitly reported limitation, a connection unestab-
lished from the documentation, and a boundary of study scope. Theoretical extensions are
identified separately.

B.P. alone carried out the comparison. B.D. was familiar with the source studies as a
coauthor and K.L. reviewed the manuscript without comparing the source articles. The
comparison therefore rests on one analyst, without duplicate coding or an intercoder
agreement test.
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Table 1. Source observations, interpretations, and assignments in the development of the framework.

Record and Study

First Order Observation

Second Order
Interpretation

Framework Assignment

Evidence Status and Limit

G1 Geodesign [7]

The reviewed League City
process used four meetings
over eight months to
critique and revise design
scenarios.

An organized process
supports the interpretation
and revision of evidence
within design.

Procedural organization;
evidence use within a
procedural framework.

Documented process. It
does not validate the
proposed translation
framework.

G2 Geodesign [7]

Block level social data were
summarized into broad

categories that constrained
detailed site interpretation.

The resolution and
representation of evidence
may limit its use for a more
detailed spatial decision.

Cross-scale operability.

Directly reported limitation
concerning social
vulnerability representation
in one reviewed case.

G3 Geodesign [7]

The review identified
incomplete evaluation of the
plan across projected future
flood conditions.

Future conditions require
an explicit connection to the
evaluation of present
proposals.

Temporal decision
translation; testing and
evaluation.

Reported evaluation
limitation. It does not
establish failure of a
constructed landscape.

Published carbon rates were

Ecological findings can be

Documented analytical
output. The estimates do

W1 Wetland compared across thirteen expressed as comparable Parameterization; not verify carbon
carbon [8] wetland types mapped in parameters linked to spatial ~ translation artifacts. erformche at an
Illinois, United States. classifications. p . X
individual site.
The study proposed . .
W2 Wetland vegetated wetland Paramete.r s can g\form Parameterization linked to Documented gulda'r}ce..
) . intervention options and L . Adoption at a specific site
carbon [8] configurations and carbon . o design interpretation.
targets as design guidance. design objectives. was not evaluated.
The study qualified the Applving comparative
transfer of published rates PP yIng pal . Explicit transfer
by local variation in parameters at a site requires qualification and reported
W3 Wetland y . interpretation of local Cross scale operability; . L
hydrology, vegetation, and L. . . field validation limitation.
carbon [8] . 7 conditions and testing and evaluation. . .
soil conditions, and noted consideration of the Neither establishes an
the lack of extensive field . , L. implementation failure.
validation. estimates’ validation status.
cic 1 The review organized Classification connects Typoloey devel . Docume]rj ted class1f1lcat0ry
oasta . . - findi . ypology development; output. Later reuse in
. interventions into seven indings to recurring > . S :
review [1] . . . . translation artifacts. Dalian is not independent
categories. intervention options. A
validation.
The review examined
climate pr0]ect.10ns and their A future environmental - Documentation finding.
documented links to o - Temporal decision - O
e . condition was explicitly S Missing documentation in
C2 Coastal quantitative design . translation; positive
. ) connected to a design other records does not
review [1] parameters. Five of 123 X examples of documented
. . o parameter in a small subset . demonstrate non-use of
reviewed studies (4.1%) connections. - .
met the explicit integration of the records. climate evidence.
criteria.
Monitoring was described Repqrted .eve.iluatlgr} s - Documentation finding.
: . o provides limited visibility of =~ Motivation for the . .
C3 Coastal ambiguously in 37 studies; ions b id deli Reporting categories do not
. dani d connections between evidence-to-delivery blish ab o
review [1] two reported an integrate . ; ) establish absent monitoring
e evidence, delivery, and extension. . .
monitoring approach. outcomes or physical failure.
The review reported Governance, resources, and gzgter);m}ilcgf Cdol‘r,legl: a0e does
C4 Coastal implementation barriers reporting conditions affect Scope conditions and not 1gn dg endentl vagli date
review [1] and included studies from the context in which alternative explanations. P y

several world regions.

translation is examined.

the framework or establish
causal effects of barriers.

D1 Dalian [6]

Projected flood depths were
converted into growth
suitability penalties used by
the allocation model.

A future environmental
condition was expressed as
an executable model rule.

Parameterization;
operational specifications;
temporal decision
translation.

Documented
operationalization. The
static hazard surface did not
simulate attenuation by the
proposed interventions.
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Table 1. Cont.

Record and Study

First Order Observation

Second Order
Interpretation

Framework Assignment

Evidence Status and Limit

D2 Dalian [6]

Strategies derived from the
coastal review were
encoded as intervention
zones, restrictions, and
attraction modifications.

Intervention classes can be
translated into spatial
specifications within a
model.

Typology application;
operational specifications.

Documented transfer and
model implementation
within the same research
program, rather than
independent replication.

D3 Dalian [6]

Scenarios with identical
demand produced different
development allocation

The consequences of
operational rules were
evaluated through a

Procedural organization;
modeled testing and

Documented modeled
consequence. Adoption in
practice and performance

D4 Dalian [6]

patterns after spatial rules connected modeling evaluation. after construction were not
were changed. workflow. established.

The flood representation . -

did not simulate physical Modeled allocation, Boundary of Explicit scope boundary.

attenuation, and reported
model validation was
limited to probability
surfaces.

predictive validation, and
evaluation of built
performance support
different claims.

evidence-to-delivery;
physical evaluation
proposed for future testing.

Delivery and field
verification outside the
study’s scope are not failed
outcomes.

G denotes the geodesign review, W the wetland carbon study, C the coastal meta-synthesis, and D the Dalian
modeling study. Bold labels identify individual evidence records within each study. Numbers distinguish the
records. For example, G1 is the first record from the geodesign review. Source observations summarize reported
findings; the interpretations and framework assignments belong to the present comparison.

Table 1 summarizes the cross study comparison used to derive the framework. The five
stages order the forms that evidence took across the four studies. We read the recurring
spatial and temporal difficulties as diagnostic gaps. The supporting components name the
processes and artifacts that moved evidence between stages. A later stage was not counted
as a gap when it fell outside the purpose of the original study. We retained observations
that did not fit the emerging pattern, including cases where translation reached further
than expected.

Table 2 states the question that defines each diagnostic dimension. We grouped the
dimensions by the question a connection raises. Cross scale operability and temporal
decision translation both draw on working connections together with reported limitations,
transfer qualifications, and documentation patterns. Broad social vulnerability categories
limited site interpretation in League City (G2), and the wetland study qualified local
transfer of carbon rates (W3). Evidence to delivery asks how a specification stays connected
to implementation and monitoring. The four studies motivate this extension without
demonstrating a recurring construction failure.

Table 2. Questions for examining connections between evidence and project decisions.

Diagnostic Dimension

Question

Connection to Establish

Cross-scale operability

Can the evidence support the
spatial decision at the scale
required?

Interpret the analytical resolu-
tion and uncertainty in relation
to the site or planning unit.

Temporal decision
translation

How does a future environ-
mental condition affect a
decision made now?

Explain the link between the
projected condition and an
adopted threshold, design
allowance, or trigger

for review.

Evidence to delivery
(theoretical extension)

How will the adopted specifica-
tion be carried through imple-
mentation and evaluated?

Connect the intended outcome
to implementation responsibili-
ties and an appropriate
evaluation method.
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We retain a shared supporting component when its function is documented in at least

two source studies, as Table 3 records. The threshold is an operational support criterion for

the reconstruction. It is not a statistical test or an independent replication. Features specific

to one study remain in the evidence record and do not become generic framework elements.

Table 3. Retention decisions and qualifications for proposed framework elements.

Proposed Framework

Basis for Retention Decision
Element

Geodesign organized evidence and stakeholder
Procedural ) . . . :

o input within an iterative process (G1). Dalian .
organization ized lvsi ial rul d . Retained
(component) organized analysis, spatial rules, and scenario

testing within a connected sequence (D3).
The wetland carbon study converted published
rates into comparable values across wetland
types (W1). Dalian converted flood depth into
Parameterization suitability penalties (D1). The coastal .
. 1 Retained
(component) meta-synthesis showed that explicit links
between climate projections and quantitative
design parameters were infrequently
documented (C2).
The coastal meta-synthesis organized
Typology development | o X :
L interventions into recurring classes (C1). Dalian .
and application . . Retained
translated those classes into spatial rules for
(component) . .
scenario testing (D2).
Geodesign revealed a mismatch between broad
vulnerability data and site-scale decisions (G2).
Cross-scale operability ~ The wetland carbon study translated published .
e . Retained
(gap) rates to mapped wetland types but qualified their
local applicability in relation to hydrology,
vegetation, and soil conditions (W3).
The coastal meta-synthesis examined whether
Temporal decision future sea level rise conditions informed current Retained

translation (gap)

design parameters (C2). Dalian converted
projected flood conditions into model rules (D1).

Evidence to delivery

(gap)

The coastal meta-synthesis documented varied
monitoring descriptions (C3). Dalian ended at
modeled scenario testing (D3, D4). These records
motivate a later delivery and performance
question, without establishing an implementation
failure.

Retained as a
theoretical
extension

Stakeholder
engagement intensity

This feature was central to the geodesign cases,
but the comparison did not establish a common
measure of engagement intensity across the four
studies.

Not retained

Wetland carbon
classification detail

This feature was necessary for the wetland carbon
analysis but was specific to that study (W1).

Not retained

Record identifiers refer to Table 1. The supporting components meet the revised reconstruction criterion of a

shared function documented in at least two selected source studies. The diagnostic dimensions draw on reported

limitations, transfer qualifications, and documentation patterns; evidence to delivery is a theoretical extension.

Support within one research program does not constitute independent replication.

This process produced the provisional translation infrastructure framework presented

in the Results.
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4. Results

The comparison shows that translation can be accomplished at different points between
analysis and implementation. Progress at one stage does not guarantee progress at the next.
Evidence may enter a planning process without becoming a site scale rule. It may become
a measurable parameter without determining an intervention. It may shape a modeled
decision without being verified through physical performance. Table 4 summarizes the
diagnostic dimensions and their evidence status.

Table 4. Translation diagnostics, their source support, and their implications.

Diagnostic Dimension Evidence Across Studies Implication

Geodesign reported coarse
social categories; wetland
carbon qualified transfer to
local conditions.

Evidence may require an
additional step before it can
guide site decisions.

Cross-scale operability

The coastal review
documented few explicit
parameter links; geodesign
reported incomplete future
evaluation; Dalian encoded
future hazard conditions.

Climate projections must be
connected to explicit decision
rules.

Temporal decision translation

Coastal monitoring
descriptions and Dalian’s
modeling endpoint motivate a
later delivery question; they
do not establish physical
failure.

Where delivery is in scope, the
specification should remain
connected to implementation
and evaluation. This is a
theoretical extension.

Evidence to delivery

The coastal meta synthesis provides review level evidence about documentation. Among
123 reviewed studies, five (4.1%) documented both a climate scenario reference and a
quantitative design parameter [1]. Monitoring was described ambiguously in 37 studies
(30.1%), and two studies (1.6%) reported integrated monitoring approaches. These findings
show limited visibility of some specification and evaluation connections.

Across the studies, translation depended on whether evidence remained connected
as it moved from one stage to the next. The documented connections and qualifications
in that sequence inform the empirical basis for the translation infrastructure framework
presented below.

The Translation Infrastructure Framework

The comparison organized the changing forms and uses of evidence into five analytical
stages. Scientific evidence was the starting point. This included climate projections, eco-
logical measurements, and spatial model outputs. These sources described environmental
conditions or expected change, but they did not determine a design response on their own.

At Stage 2, evidence is used within a procedural framework that organizes mapping,
stakeholder review, and iterative evaluation. It organizes when evidence enters the project
and how it is considered, but it does not necessarily produce a design rule.

Ecological measurements converted into comparable values across wetland types il-
lustrate a translation artifact. Translation artifacts include parameters, thresholds, classifi-
cations, and decision rules that make analytical findings usable in later design decisions.
Although these artifacts do not determine design outcomes, they enable environmental
evidence to be interpreted, debated, tested, and incorporated into the iterative development
of spatial design propositions. This preserves evidence as an operative tool as it moves
between analytical inquiry and design action.
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Design operational specifications connect evidence to a concrete decision, as when flood
depth is converted into suitability penalties and spatial constraints that change modeled
development allocation. Specifications may take the form of elevations, setbacks, spatial
restrictions, performance requirements, or triggers for future action. The final stage is
testing and evaluation. It asks whether a specification changes an expected or observed
outcome. Modeled scenario comparison and evaluation after construction are distinct forms
of support within this stage. Dalian establishes the former, while the latter remains outside
its scope.

The comparison informs three diagnostic gaps with different levels of support. Cross
scale operability describes cases where broader evidence did not become site scale guidance.
Temporal decision translation describes cases where future conditions did not become
present rules, thresholds, or triggers. Evidence to delivery is a proposed extension concern-
ing how specifications would be carried through implementation, monitoring, or verification.
These gaps identify potential missing connections within a project’s intended scope. They
do not imply that every project must complete every stage.

The gaps may overlap within one connection. A flood design elevation can require both
a spatial transfer from a regional projection and a temporal allowance for future conditions.
Delivery asks a further question about adoption, conformity, and evaluation.

The comparison also identified three recurring forms of support. Procedural organiza-
tion structures how evidence enters the process. Parameterization converts findings into
values or relationships that can be evaluated. Typology development and application con-
nect those findings to classes of intervention. These components do not represent separate
stages. They support movement between stages in the pipeline.

Figure 1 summarizes the framework. The pipeline marks the analytical positions through
which evidence can be traced, and the trace runs back to earlier interpretations as well as
forward. The gaps mark where evidence still needs to inform a decision or its evaluation.
The supporting components name the structures that connect one stage to the next.

TRANSLATION INFRASTRUCTURE
A five-stage pipeline for carrying evidence into design

Scientific evidence Evidence use within Translation artifacts Design-operational Testing and
oot > > ificati evaluation
projections, measured > |Procedural framgworks @ arameters. tvoologies . spec'lf]catlolns. >
rates, modeled outputs when and how evidence dp ral 17 ygq % ¥ dimensions, criteria, modeled or observed
enters design ecision rules, thresholds phasing, triggers, targets consequences
Cross-scale operability Temporal decision-translation Evidence-to-delivery
regional evidence — site-scale guidance dynamic evidence — present commitment specification — delivery and

evaluation (the?retical extension)
' TRANSLATION GAPS

— THREE INTERDEPENDENT COMPONENTS —
the engines that make the pipeline work

Procedural organization

Parameterization Typology development and application

structure when evidence enters and how carry findings into evaluable design terms connect findings to intervention options

options are evaluated

Figure 1. Translation infrastructure framework showing five analytical stages, three diagnostic gaps,
and three supporting components. Components support the production and use of artifacts across
stages. Arrows indicate analytical traceability, and stages may be revisited iteratively. Gaps may over-
lap, and their positions are illustrative. Performance in built landscapes requires separate verification.
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A stage names the current form or use of evidence. An artifact is the map, parameter,
typology, or specification produced. A supporting component is the work that enables
its production or use. Parameterization produces or applies parameters, and typology
development and application produce or use classifications. Procedural organization holds
this work together. These functions operate across stages, and design can begin from a
proposed intervention and return to its evidence.

Figure 2 shows how the four study groups inform the five stages, diagnostic dimensions,
and supporting components through first-order observations and second-order interpre-
tations. Figure 3 positions each study along the stages and states where its documented
sequence or verification scope ends. Supplement S1 locates the twenty stage assignments.
Recommendations, review-level reports, reported limitations, and untested outcomes are
distinguished; the cells are not completion scores. None of the four studies independently
validates the complete pathway.

From source observations to framework elements

Source observations

Interpretive function or limit

Assignment and evidence status

-

L

Geodesign (G1-G3)

G1 Participatory revision

G2 Broad vulnerability categories

G3 Incomplete future flood evaluation

-

Organizing evidence use (G1)
Spatial representation limit (G2)

Temporal evaluation question (G3)

Procedural organization

Cross scale operability and temporal
decision translation

Reported process and limitations

-

L

Wetland carbon (W1-W3)

W1 Comparable carbon rates
W2 Configuration and target guidance

W3 Local qualifications and limited
field validation

Parameter production (W1)
Design guidance (W2)

Local transfer and validation
qualifications (W3)

L

Parameterization
Cross scale operability

Reported output, guidance, and
validation limitation

-

L

Coastal review (C1-C4)

C1 Seven intervention classes

C2 Climate evidence and reported
parameter links

C3 Varied monitoring reports

C4 Contextual barriers

Intervention classification (C1)

Reporting of parameter links and
monitoring (C2, C3)

Contextual constraints (C4)

Typology development
Temporal decision translation
Delivery extension

Review documentation

-

L

Dalian, China (D1-D4)

D1 Flood depth penalties

D2 Executable model rules

D3 Modeled allocation outcomes

D4 Static hazard and validation limits

Parameterization (D1)

Typology reuse and model rules (D2
Connected modeling workflow and
scenario testing (D3)

Boundary on physical performance
L claims (D4)

All three enabling functions
Modeled evaluation

Delivery extension boundary
No constructed outcome verified

L

-

€

Five analytical stages

Inputs G1 G2 W1 C2 D1

Process G1 D3; W2 guidance
Artifacts G1 G2 W1 C1 D1 D2
Specifications D1 D2; W2 guidance
Evaluation G3 W3 C3 D3

Synthesis across the source records
Diagnostic dimensions
Cross scale operability G2 W3

Temporal decision translation G3 C2 D1

Delivery extension C3 D4

Shared enabling functions
Organization G1 D3
Parameterization W1 D1
Typology work C1 D2

Record IDs refer to Table 1. A record may inform more than one analytical stage or framework element.

Arrows indicate interpretation, not causal validation.

Figure 2. From source observations to interpretive constructs and framework elements. Record IDs
refer to Table 1. The delivery extension and modeled evaluation are distinguished from observed
implementation failure or built performance.
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Reported coverage and boundaries
Evidence status and source records across five analytical stages

1 Scientific 2 Decision 3 Translation 4 Operational 5 Testing and
inputs process artifacts specifications evaluation

Geodesign D (Gl,G2) D (Gl) D (G1,G2) P (G1,G2) L (G3)

Flood and Participatory Maps and design Alternatives Future flood
vulnerability planning and scenarios reported; detailed evaluation
inputs revision rules incomplete

G1-G3 not traced

Broad social categories constrain site interpretation (G2); future plan evaluation is incomplete (G3).

Wetland carbon D (W) P (W2) D (WI) P (W2) L (W3)
Published Guidance for Comparable Configuration Limited field
carbon rates and practice; carbon and target validation of
mapped types adoption not parameters guidance carbon estimates

Wi-W3 traced

Rates require local assessment and field validation (W3); design guidance is present, but adoption was not evaluated (W2).

\
Coastal review R (C2) i U (C2,C3) E D (Cl) R (C2) R (C3)
Climate evidence i Project decision i Intervention Five explicit links Descriptions of
in reviewed E workflow not 1 typology from in 123 studies reported monitoring
. | : N
Cl_C4 Teports E established E the review (4.1%)
These are review reports, not a common project sequence. Contextual barriers are reported separately (C4).

Dalian, China D (D1) D (D1, D3) D (D1,D2) D (D1,D2) D (D3,D4)
Projected LEAM allocation Penalties and Executable spatial Modeled allocation
inundation and and scenario intervention allocation rules outcomes; built
flood depth workflow classes assessment outside

D1-D4

scope

Adoption and built performance were not assessed in the study (D4); the static hazard layer does not simulate physical attenuation.

D documented operation or output

P recommendation or incomplete operational trace

R information reported through the review

L reported evaluation limitation

U connection not established from the located source record

Record IDs refer to Table 1. A record may inform more than one analytical stage.
Codes describe documentary support, not completion or performance scores.

Figure 3. Reported coverage and boundaries across the five analytical stages. Record IDs refer to
Table 1. Codes indicate what is documented in the source studies. Unestablished connections and
reported limitations may reflect study scope or incomplete reporting. Evaluation in the Dalian study
concerns modeled allocation outcomes.

5. Discussion

The comparison of the four studies provides a provisional basis for examining how
environmental evidence informs specific landscape decisions. The framework aims to
support water sustainability by making the links between evidence and those decisions
explicit and identifying where further interpretation or performance evaluation is needed.
The discussion considers the framework’s relationship to existing theory and how it could
be applied and assessed, with attention to the limits of its empirical support.

5.1. What the Framework Adds to Existing Theory

Translation infrastructure framework does not imply that every break between analysis
and implementation is caused by missing translation infrastructure. Data quality, institu-
tional authority, project scope, and resource constraints may also interrupt the process. The
framework is intended to identify which decision or evaluation remains unconnected to
evidence and what type of connection may be missing at that point. The framework extends
existing work on knowledge use by focusing on what happens after evidence becomes
available to practitioners. Research on usability explains why information must fit the needs
of users and the conditions of decision making [2,13,15]. Boundary work explains how
shared tools and institutions support exchange across professional communities [23,24].
These ideas explain important conditions for knowledge use. With knowledge translation,
geodesign, adaptation pathways, and evidence based design, they also address action and
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evaluation. Table 5 identifies that overlap and the additional detail sought in the proposed

trace record.

Table 5. Comparison of representative approaches with translation infrastructure.

. Scope of the Focus of the
Approach What It Explains Formulation Proposed Synthesis
Salience, credibility, Does not by itself Trace a particular
Usability and co- legitimacy, and joint establish the source fm(_:hng into an
roduction [2,1321]  knowledge and transformation of  artifact and
P T develo n%ent each spatial specification while
P ' specification. retaining context.
Local adaptation, barri- A general action cycle Identify the spatial

Knowledge
translation [11]

ers, implementation,
monitoring, evaluation,
and sustained use.

with local adaptation;
landscape specifica-
tions require contex-
tual development.

parameter or rule and
the status of its adop-
tion or evaluation.

Boundary objects and
organizations [23,24]

Shared objects,
coordinated work,
methods standardiza-
tion, mediation, and
accountability.

An object’s existence
does not establish its
role in a particular
design choice.

Record whether it
coordinates, generates
alternatives, or en-
codes an adopted rule.

Representation, pro-

) A broad design work-  Locate the source
cess, evaluation, .
) flow; downstream supporting each
. change, impact, and . . e
Geodesign [4] decision models delivery detail specification and
1 . depends on its distinguish modeled
within iterative L . .
A application. from built evaluation.
collaboration.
Provides temporal
Actions, tipping logic; each action

Adaptation
pathways [5]

points, signposts,
triggers, and
monitoring under
changing conditions.

requires a contextual
spatial expression.
Spatial design with
pathways is a close
precedent [52].

Trace the spatial
expression of an
action and the status
of its adoption.

Evidence based
design [51,55]

Research interpreta-
tion, design hypothe-
ses, baseline mea-
sures, implementation
monitoring, and post-
occupancy evaluation.

The cited healthcare
formulation already
links design to
delivery and
assessment.

Organize environmen-
tal sources, spatial
and temporal fit, and
the status of land-
scape specifications.

Landscape design
research [39,40]

Design propositions
generate knowledge,
with evaluation
matched to the
knowledge claim.

Does not require one
common record for
the provenance of
every specification.

Retain source,
transformation,
specification, and
evaluation status
through revisions.

Translation
infrastructure
proposed here

Joint examination of
evidence forms,
supporting functions,
and diagnostic
dimensions.

A provisional
synthesis; the
complete pathway
and comparative
usefulness remain
unvalidated.

Distinguish docu-
mented connec-

tions, reporting limits,
recommendations,
scope boundaries, and
theoretical extensions.

Scope statements are interpretations of these representative formulations, not claims that their applications

cannot provide the specified detail. Existing approaches may already supply some or all of this trace record. The

comparison is targeted, not a systematic review of the theories.

Tracing how evidence changes form as it moves through design matters because design

does not end with selecting an option. Designers develop and revise spatial propositions
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through dimensions, materials, grading, planting, and performance criteria [29-31]. Trans-
lation infrastructure places these forms and the status of their evidence connections at the
center of the comparison. Its additional explanatory value is the distinction between a
documented operation, a recommendation, an unestablished link, a scope boundary, and a
proposed extension; comparative usefulness remains to be tested.

The framework also provides a more specific way to diagnose problems in evidence
use. It names the decision or evaluation still unconnected to evidence, and the support the
next transition needs. Cross scale operability concerns whether evidence produced at one
scale can guide decisions at another. Temporal decision translation concerns whether future
change can inform a present commitment. Evidence to delivery concerns whether design
rules remain connected to implementation and evaluation. These gaps extend the usability
problem into the sequence of design work.

Procedural frameworks, parameterization, and typologies perform different translational
functions, changing how boundary objects can be understood in landscape design. A map
or model may support discussion across disciplines, but its value for design depends on
what follows. From a design perspective, however, maps, diagrams, visualizations, and
models do more than facilitate communication across disciplinary boundaries. They also
serve as generative instruments through which evidence is interpreted and transformed into
spatial propositions. Their value lies not only in enabling shared understanding but also in
supporting exploration, comparison, and iterative design development. These translation
artifacts as a result function simultaneously as boundary objects and as design media,
occupying a unique position between analytical knowledge and spatial intervention. If
the translation artifacts remain a shared reference, it supports coordination. If they are
converted into a threshold or rule, they begin to shape design. The framework examines
whether the recorded use of an artifact supports coordination, generates alternatives, or
changes a design decision; these roles can coexist.

Recognizing how evidence becomes operational within design does not mean that
analytical findings dictate design outcomes. In fact, the Dalian study shows the opposite.
The flood depth penalty and protection rules changed where development could occur, but
they did not determine physical form, planting design, or material treatment. Evidence
can establish conditions for design without prescribing the final form. Table 5 compares
representative approaches with the proposed synthesis.

5.2. Implications

Identifying which connection is missing helps a project team determine its next task.
A team can examine whether an analytical finding became a parameter, whether that
parameter entered a design rule, and whether the rule was tested against an outcome.
Missing connections may reflect insufficient site detail, an undefined decision rule, or no
provision for evaluation. If later stages fall outside the project’s stated scope, their absence
does not establish a translation failure.

For practice, tracking the connections between evidence and design decisions can make
the connection between evidence and design decisions more visible. Regional evidence
may require site scale interpretation. Future projections may require explicit thresholds or
triggers. Design specifications may require monitoring that can later evaluate performance.
Making these connections explicit can also improve review and documentation.

The goal of translation infrastructure is to make evidence influential without making
design deterministic. Evidence can establish constraints, thresholds, or performance expec-
tations while leaving room for professional judgment. Maintaining a distinction between
informing design and determining design is important because the purpose of transla-
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tion is not to replace design reasoning; instead, it is to make important evidence based
decisions traceable.

For research, the translation infrastructure framework shifts attention from analytical
accuracy alone to what happens after analysis is complete. A model can be technically strong
without affecting a design decision. Research can therefore examine whether analytical
outputs become usable parameters, whether those parameters enter decisions, and whether
the resulting effects can be evaluated.

The framework also provides a basis for comparing different translation methods. Future
studies can examine which workflows or artifacts help evidence cross particular stages and
where additional interpretation is required.

For education, the translation infrastructure framework can help connect analytical
coursework with design studios by making translation an explicit learning objective. Stu-
dents are often exposed to environmental data, spatial analyses, and performance metrics,
yet they may receive less instruction in how to transform this information into design propo-
sitions. Translation requires the ability to move iteratively between evidence, representation,
and intervention through mapping, diagramming, visualization, modeling, and design
exploration. Teaching these translational practices can help students understand not only
where evidence originates but also how it becomes operational within design decisions.
The framework therefore provides a structure for evaluating whether analytical findings
remain connected to the proposals, specifications, and performance goals they are intended
to inform.

5.3. Applying and Assessing the Framework

A prospective application can begin with a declared inventory of evidence dependent
decisions and their associated specifications. For each decision, record the source and its
uncertainty, the spatial and temporal interpretation, the proposed or adopted specification
and its version, the responsible actor, and the evaluation object and method. Use the
questions in Table 2 to examine each connection, record contested interpretations, and
revisit the source or design when review or evaluation requires it. Recommendations, model
execution, formal adoption, delivery, and measured performance should have separate
recorded statuses.

Three indicators are proposed for testing. Documentary coverage is the proportion
of evidence dependent specifications in the declared inventory that have both a located
source and a recorded transformation. Delivery continuity is the proportion of adopted
specifications within the declared delivery scope and due by the assessment date that have
delivery conformity records. Evaluation coverage is the proportion of planned evaluations
due by the assessment date that have been completed with a recorded result and a review
decision. Report the numerator, denominator, assessment date, exclusions, and unknown
items separately. A measure with a zero denominator should be reported as not applicable.
These indicators measure documentary completeness and can support accountability. They
do not directly measure translation quality or environmental effectiveness. Site outcomes
require separate measures, such as inundation depth and duration, access under stated
water levels, or carbon flux, each with a baseline and a suitable evaluation method. The
indicators have not been validated and should be reported separately.

Water sustainability requires attention to ecological function, resource use, social needs,
and change over time. A single performance target does not capture these concerns [39,56].
A flood rule may affect habitat, public access, and the distribution of risk. Adaptive water
management links continuing learning to institutional capacity [56]. The proposed trace
record can make assumptions and revisions visible, but a documented connection does not
establish a sustainable outcome.
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Institutional authority, stakeholder priorities, and financial feasibility affect whether a
technically supported proposal is adopted. A trace record should identify who has authority
to approve a rule, who delivers and maintains it, the budget for implementation and
evaluation, and how contested priorities are considered. Stakeholder conflict or a justified
change in priorities may alter a design without indicating failed translation. Designers must
use professional judgment to weigh flood protection, ecological function, access, cultural
values, costs, and uncertainty. Recording the rationale makes that judgment reviewable. It
does not replace professional judgment with a single environmental parameter.

5.4. Limitations and Future Work

The four derivation studies originate from one research program. Their coverage of
the United States, China, and several world regions does not establish representativeness
or universal transfer. Institutional, cultural, resource, and project scope conditions may
change which connections are feasible. A single analyst performed the comparison, and
the reconstructed assignments have not undergone independent duplicate coding. The
documentary illustrations in Supplement S2 broaden the examples without validating the
pathway or its effectiveness. Future studies should apply the framework to independent
projects, compare assignments among independent readers, assess usefulness relative to
existing methods, and follow evidence through adoption, construction, maintenance, and
field evaluation. These tests should distinguish reporting quality, design reasoning, delivery
conformity, and environmental outcomes.

6. Conclusions

Climate responsive landscape architecture has access to increasingly detailed environ-
mental evidence. This paper develops translation infrastructure as a provisional synthesis
to help examine how environmental evidence can be carried into landscape design. The
comparison identifies procedures that organize evidence use, parameters that express
analytical findings in design terms, intervention types that connect evidence to possible
action, and scenario testing that evaluates modeled consequences of design decisions. These
functions inform a proposed traceable path from environmental analysis to design and eval-
uation. Cross scale and temporal diagnostics have support in reported limitations, transfer
qualifications, documentation, and working connections; evidence to delivery remains a
theoretical extension.

For landscape architects, this translation is important for understanding how scientific
findings affect spatial form. A sea level rise projection, for example, describes an expected
environmental condition, but it does not by itself specify a design elevation. Designers
must interpret the projection in relation to site conditions and performance objectives
before expressing it as an elevation, spatial rule, or other design parameter. Because of
this, we argue that this translation should be treated as an explicit part of design reasoning.
A successful translation maintains the connection between evidence and design decisions
as a project develops. Translation infrastructure does not prescribe design form or replace
professional judgment. It makes visible how evidence supports particular choices and
where further interpretation or evaluation is required.

The proposed framework is a theory building interpretation developed from a single
research program focused on water-centric landscapes in the United States, China, and
several world regions. Its complete pathway and comparative usefulness have not been
independently validated, and the scenario studies examine modeled planning and design
decisions rather than performance after construction. Future research should test the
framework in independent projects and other environmental settings. Following evidence
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through design, construction, and performance evaluation will show whether the proposed
connections occur in practice and where the framework requires revision.

Supplementary Materials: The following supporting information can be downloaded at https://www.
mdpi.com/article/10.3390/su182111032/s1. Supplement S1 contains Table S1: Stage assignments
and supporting evidence records, which records the twenty stage assignments shown in Figure 3,
together with their supporting evidence records and qualifications. Supplement S2 presents external
documentary illustrations from Nijmegen and Eddleston Water [57,58]. It includes six field criteria
(Table S2: Criteria for the external documentary fields), twelve documentary assignments with
source locations and qualifications (Table S3: Located external documentary assignments), and
interpretations across the five analytical stages (Table S4: Interpretation of the external connections
across five stages).
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