
Weather Simulation Realism Analysis

Temperature and Diurnal Cycle

Your code simulates the daily temperature cycle with a  peak about 4 hours after solar noon,  which is
roughly analogous to Earth’s ~3 pm peak on a 24h day. Given Vieneo’s shorter 14.43-hour day, a 3–4 hour
lag is  a  reasonable  approximation,  though it  might  be slightly  on the long side (a  faster  rotation can
shorten the lag).  Still,  having the hottest  time in late afternoon is  plausible.  The seasonal  temperature
adjustment (based on the difference between the location’s latitude and the Sun’s latitude) adds up to +12°C
in summer and –5°C in winter. This asymmetry (milder winters than summers) could make sense for Vieneo:
with a dense atmosphere (≈2.6 bar), heat is retained more at night and in winter, preventing extreme cold
drops. The resulting temperature range in your simulation, about –55°C to +47°C, aligns well with known
habitable extremes.  For  reference,  Earth’s  extreme recorded temperatures are –89°C and +57°C ,  so
Vieneo’s range is a bit narrower, which is reasonable given the thicker air and 100% cloud cover moderating
the climate. The global average day vs. night temperatures (21.4°C day, 16.2°C night) only differ by ~5°C,
consistent with a high-pressure, cloudy world that has smaller diurnal swings due to thermal inertia and
greenhouse trapping.

One consideration: a 10.2°C midday rise (the timeOfDayDerived * 10.2f  factor) might be somewhat
high  under  perpetual  cloud  cover.  On  Earth,  clear  desert  regions  can  swing  15+°C  from  morning  to
afternoon, but an overcast sky limits this. However, your code does account for cloudiness indirectly – if
precipitation occurs, you subtract up to 6°C for storm cooling, and high humidity often implies clouds which
reduce daytime heating. So effectively,  clear-sky areas could see ~10°C warming, while cloudy/raining
areas would see much less, which is realistic.

Seasonal Variation

With an  axial tilt of ~24.8°,  Vieneo experiences Earth-like seasons. Your seasonal temperature offset of
±12°C  (summer  boost,  winter  reduction)  seems plausible.  It  yields,  for  example,  summer  highs  in  the
mid-30s  °C  and  winter  lows  only  a  few degrees  below freezing  in  many  regions  (before  daily  cycle  is
applied). Given Vieneo’s thick atmosphere and moderate oceans (13% hydrosphere), this modest seasonal
contrast is reasonable – the air’s heat capacity and cloud cover dampen extreme seasonal swings. (On Earth,
continental  interiors  at  similar  tilt  can see 20–30°C swings between summer and winter  averages,  but
Earth’s atmosphere is thinner and landmasses larger fractionally.) Vieneo’s smaller ocean coverage would
normally  increase  seasonal  extremes  on  land,  but  the  2.6×  sea-level  pressure  and  constant  clouds
counteract that, storing more heat and redistributing it. So overall, the seasonal temperature targets in
the code (roughly –3°C winter deviation to +12°C summer deviation at a given latitude) make sense in
context.

One minor note: the code clamps the latitude difference factor at 1.0, meaning regions beyond the polar
circles (latitudes > ~65° from the sun) are treated as having “no sun” in winter. That’s accurate for polar night
conditions. In summer, those latitudes won’t quite reach the +12°C boost since the sun never gets directly
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overhead (the  subsolar  latitude only  goes  ±24.77°).  So  high latitudes  on Vieneo would  be  cooler  than
equatorial  regions year-round, which is expected. The overall  temperature framework seems  physically
plausible for an Earth-like moon, and it matches the game’s lore data (daytime highs ~47°C, lows ~–55°C)
well.

Humidity and Dew Point

Your approach to humidity uses a global water vapor map and yields a dew point close to the temperature
in moist areas, with up to a 21.5°C gap in the driest areas. This corresponds to relative humidities from
nearly 100% (when dew point ≈ air temp) down to around 30% in the most arid regions. For a “wet, thick-
atmosphere” world, that seems reasonable – it avoids extremely bone-dry air. On Earth, hot deserts can see
dew point depressions of 30–40°C (e.g. 40°C air with dew point near 0°C), translating to RH under 10%. By
contrast, your model caps the spread so that even the driest air (per the _vaporMap ) might be something
like 35°C air with ~13.5°C dew point (21.5° spread), yielding ~30% RH. If  Vieneo truly has a very humid
climate (and possibly some mechanism that prevents extreme desertification, like global haze or frequent
storms), limiting the dryness is fine. It means no place on Vieneo gets as parched as Earth’s Sahara or
Atacama, which fits the description of a “cold, wet” moon.

However,  consider  the  geography:  Vieneo has  only  13% surface  water.  Large continental  interiors  with
minimal water source  could become quite arid. If you want to allow more extreme aridity in those rain-
shadowed interiors, you might increase the maximum dew point depression (perhaps closer to 30°C). But
it’s a design choice. Keeping a floor of ~30% RH might be intentional if the planet has ubiquitous cloud
cover and a high baseline of moisture in the air (e.g. maybe a lot of marshes or subsurface water releasing
humidity). In context, a 21.5°C cap on dew point drop produces a baseline that even “dry” regions still
have some humidity, which might be plausible given the thick N₂ atmosphere (it can retain and transport
moisture effectively).

The relative humidity calculation itself is spot on – using the Magnus formula exponentials for saturation.
You then clamp with  RHOverride  and track extremes. The highest RH observed in your snapshot was
~100% (which is fine), and you mentioned achieving an average around 60%. Those figures are believable
for a world with constant clouds and frequent precipitation. For comparison, Earth’s global mean near-
surface RH is around 77% over oceans and 60% over land – your simulation’s ~60% overall is in line with a
land-heavy planet .  So the  humidity targets look realistic,  assuming Vieneo’s  “wet”  climate means
most areas are at least moderately humid. Just be aware that if Vieneo has any true deserts, the model
might currently make them wetter than expected – which might be intentional to avoid huge dust storms or
simply an acceptable simplification.

Precipitation Frequency and Intensity

Your precipitation trigger uses a threshold on stormPotential = RH * turbulence . Currently it kicks
in when stormPotential > 0.44 , which you calibrated to achieve about 7.5% planetary precipitation
coverage at any given time. For context, on Earth roughly  5–6% of the surface is precipitating at once

.  So  7.5%  is  slightly  higher,  but  not  wildly  off.  Considering  Vieneo’s  environment,  this  could  be
reasonable  or  even  expected:  a  dense  atmosphere  with  100%  cloud  cover  might  have  more  areas
experiencing drizzle or rain at any moment. Thick cloud decks can produce frequent light precipitation. Even
though Vieneo has less ocean area, the high humidity and continuous cloudiness suggest the hydrologic
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cycle is very active. In short, a planet where ~7–8% of the surface is seeing rain or snow at any time is
plausible if it’s overall cloudier and wetter than Earth . If anything, one might argue 7.5% is on the high
side unless much of that is light rain/mist – but your code’s minimum precipitation (when triggered) is a
light value (2–4 mm/h scaled). If you wanted a more Earth-like climate, you could raise the threshold a bit
(lowering rainy coverage to ~5%). But given Vieneo’s description, a slightly higher precipitation frequency
makes sense.

Precipitation intensity scaling (2.0 to 16.0) is also handled in a realistic way. The values 2–16 in your code
appear  to  correspond  to  a  qualitative  intensity  from  no  rain  up  to  extreme  downpour.  You’ve  also
implemented  sanity  checks  for  visibility  vs.  precipitation that  align  with  meteorological  norms.  For
example, you force visibility to ~2 km at precipitation 4–6 (light rain/mist), ~5 km to 1 km for moderate rain
(precip  10–12),  and  down  to  0.5  km  at  heavy  rain  (12+  intensity).  This  matches  standard  definitions:
moderate rain typically gives 0.5–1 km visibility, and heavy rain can drop vis below 0.5 km . (In fact,
your code is a bit generous – it still allows 4–4.5 km vis at the lower end of “heavy” precipitation, whereas by
meteorological definition any “heavy rain” implies <0.5 km vis . But this just means the intensity scale 12–
14 in your sim might be more like borderline moderate-heavy rain by real-world standards. That’s fine, since
you do reach <0.5 km vis as precip approaches 16.)

The absolute precipitation rates implied are reasonable. A value of 16 corresponds to the most intense
storms.  If  we  interpret  that  in  terms  of  rainfall  rate,  it  might  equate  to  torrential  tropical  downpours
(perhaps on the order of 50+ mm/hour). Those would indeed reduce visibility to a few hundred meters or
less. Lighter values (e.g. precip=8 or 10) would be typical steady rains. Given Vieneo’s high cloud cover and
presence of SO₂ in the air,  precipitation might often be acid rain. Your model doesn’t explicitly simulate
sulfuric acid condensation, but it’s fair to assume “rain” covers any liquid precipitation. The presence of ~1%
SO₂ could mean some rains  are acidified –  potentially  more persistent  cloud cover  (like  Venusian high
clouds) but your low/mid-cloud precip is likely water-based with dissolved acids.

The  storm cooling effect (up to 6°C drop when precipitation >2.2) is a nice touch. Heavy rain cores do
cause noticeable surface cooling (evaporative cooling and downdrafts). A drop of a few degrees (up to 6°C
max in extreme storms) is very realistic – on Earth, a strong thunderstorm can indeed knock temperatures
down by 5–10°C suddenly. For Vieneo, this effect would be moderated by the dense air (cool pockets won’t
drop quite as far or spread as quickly), but within the scale of your model it’s fine. It ensures that a region
with a storm won’t simultaneously hit the day’s high temperature, which matches reality.

Overall,  the  targets  for  precipitation  coverage  (~7.5%)  and  intensity  (2–16  scale) are  sensible.  If
anything, you may monitor how often the extreme of 16 is reached – if your snapshot shows it rarely (only
the  strongest  cells),  that’s  good.  Earth’s  strongest  sustained  winds/rains  (like  a  Category  5  cyclone)
correspond to the upper end of your scale, which should be an exceedingly rare occurrence. As long as
those 16/16 events are uncommon (e.g. only in the fiercest convection over warm areas), the distribution is
believable.

Wind Speed and Direction Profiles

Your wind modeling is quite detailed – perhaps  more detailed than necessary, but it injects interesting
realism. The base surface wind is drawn from a map and scaled with an exponent, giving a max ~0.083 km/s
(83 m/s, or ~300 km/h) before other factors. After applying the 50% reduction for low turbulence, the typical
surface wind peaks around ~41.5 m/s (150 km/h) in extremely turbulent conditions. That is  very fast for
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sustained winds at ground level – about the speed of a Category 5 hurricane gust on Earth . While not
impossible in an intense storm, it’s on the extreme end of realism. Generally, Earth’s most powerful large-
scale sustained winds (in tropical cyclones) top out around 70 m/s (252 km/h) , and anything above ~60–
70 m/s is usually only seen in short gusts or tornadoes. Vieneo’s dense atmosphere would likely dampen
extreme surface winds, because heavier air is harder to accelerate. For example, Venus (with ~90 bar at
the surface) has near-calm surface winds ~1–2 m/s  despite 100 m/s super-rotation at cloud-top. Vieneo
is nowhere near Venus’s pressure,  but at 2.6 bar we’d expect friction and inertia to limit ground winds
somewhat compared to Earth. That said, Vieneo also rotates faster than Venus and has a vigorous weather
system, so stronger winds than Venus are expected – but  83 m/s sustained at the surface would be
unprecedented. If those values are occurring frequently, it might be unrealistic. If they’re only theoretical
maxima for unusual map+convection coincidences, it’s less of an issue. 

Recommendation: You might consider capping the extreme sustained surface wind around, say, 60 m/s (216
km/h) unless there’s a lore reason for extraordinarily violent storms. This could be done by adjusting the
exponent or constant in the wind speed formula. However, it’s also possible that in practice your maps
never produce 255  and turbulence 1.0 at the same time except maybe in a scripted super-storm. So the
actual observed max might already be lower. Indeed, if your snapshot of global data shows a highest wind
of, for example, 50 m/s at surface, then you’re fine. Just keep in mind the physics: dense N₂ air will transfer
momentum efficiently but also resist rapid movement, so extreme winds might be somewhat less common
than on Earth.

The vertical wind profile you implemented is quite intriguing. You add incremental rotations to the wind
direction  with  altitude,  amounting  to  a  nearly  180°  shift  by  a  few  kilometers  up,  and  then  additional
oscillations and a net ~+90° shift  by ~36 km altitude. This seems to be simulating some kind of global
circulation  pattern  –  perhaps  a  low-level  easterly  flow  and  an  upper-level  westerly  flow  (a  reversed
direction).  On  Earth,  we  do  see  such  patterns  in  tropical  regions  (e.g.  surface  trade  winds  vs.  upper
tropospheric outflow) and in monsoons. However, in midlatitudes, winds typically veer with altitude (turn
clockwise in the Northern Hemisphere) due to the Coriolis/Ekman effect, usually by some tens of degrees
near the surface. A nearly 180° reversal at 5 km is a strong effect that doesn’t happen everywhere on Earth,
but  it  can  under  certain  circulations  (for  instance,  tropical  cyclone  outflow  vs.  inflow,  or  in  a  two-cell
convective system). 

In the context of Vieneo, which presumably has its own Coriolis pattern (the code doesn’t explicitly model
latitude/Coriolis, so I assume the base wind map encodes prevailing directions by latitude), your hard-coded
turning profile is a simplification. It may be “baking in” a presumed general circulation: e.g. surface winds
flow westward, upper winds eastward (which could happen if,  say,  Vieneo has superrotation aloft  or
strong jet streams). Given that Vieneo is an exomoon, one interesting factor is the planet Iomere’s influence
–  if  Vieneo  is  tidally  locked  or  experiences  periodic  eclipses,  it  might  induce  atmospheric  tides  or
superrotation like Venus. You indicated a sidereal rotation of 14.43h (so not tidally locked to the star), but
possibly synchronous rotation around Iomere. If it’s tidally locked to the gas giant, one hemisphere might
always face the planet – that could cause some constant pressure gradient (though the star would still rise
and  set  normally  during  the  14h  day).  It’s  complex,  but  not  impossible  that  high-altitude  winds
predominantly go one direction globally.

All  that said,  the  specific numbers in the altitude profile may not correspond to any known physical
model, but they produce variety with height. The pattern of increasing then oscillating direction (e.g. +101°,
+149°, flipping around ±170°, then gradually shifting to –73° at 36 km) is unusual. In reality, wind direction
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can certainly change with height, but typically more smoothly and dependent on weather systems. Your
approach is likely aimed at ensuring that if a player ascends, they encounter different wind regimes (which
is great for gameplay). It might not be physically universal (real atmospheres don’t have the same profile at
all  latitudes or times), but for a fixed snapshot approach it’s an acceptable fudge. In context, we might
justify it as:  low altitudes have one prevailing wind (perhaps influenced by local terrain and thermal
flows),  while  the  stratosphere  has  a  dominant  eastward  superrotation –  thus  the  ~180°  flip  from
surface to upper levels. And above ~20 km, the back-and-forth changes could mimic jet streams or gravity-
wave-induced perturbations  that  cause  winds  to  meander  in  direction  a  bit .  It’s  a  stretch,  but  not
completely implausible that an alien moon’s winds aloft behave oddly due to e.g. gravitational waves from
the parent planet or seasonal inversion layers.

In short, the vertical turning of winds in the code isn’t physically derived, but it doesn’t break realism
terribly for a fiction setting. It ensures that at high altitudes (near and above the cloud tops ~6–10 km and
into  the  stratosphere),  winds  are  mostly  west-to-east  (the  code ends  around –73°  which I  interpret  as
roughly  eastward),  which  parallels  Earth’s  stratospheric  superrotation  to  some degree .  If  you were
aiming for more meteorological  accuracy,  you might make the wind-turning dependent on hemisphere
(Coriolis makes winds veer one direction in northern vs. southern hemisphere), but that’s likely overkill here.
The current approach provides a consistent, if idealized, wind shear profile planet-wide.

The wind speed vs. altitude profile you have is very detailed – it increases in many small linear segments,
peaking around 37–40 km with ~0.088 km/s added (which, combined with base, can yield ~0.12–0.17 km/s
total at those heights, i.e. 120–170 m/s). This is extremely fast (over 600 km/h). For comparison, Earth’s jet
stream at ~10 km altitude is ~50–70 m/s, and even the very fast winds in Venus’s cloud tops (~65 km) are on
the order of 100 m/s . Your profile suggesting ~130+ m/s winds at 40 km is a bit beyond known
benchmarks, but not hugely – some models of tidally locked exoplanets predict upper-atmosphere winds
>150 m/s due to day-night pressure differences. If Vieneo has any tidal heating or non-rotating reference
frame due to Iomere, perhaps strong high-altitude winds result. Additionally, Vieneo’s scale height is ~6.9
km, a bit lower than Earth’s ~8.5 km (likely because of higher gravity or mean molecular weight), so 40 km is
about 5.8 scale heights. On Earth ~5.8 scale heights would be ~50 km altitude, where the stratopause/
mesosphere winds can indeed approach 100 m/s in certain seasons (and even ~140 m/s in the summer
mesosphere jet). So it’s not completely outlandish for ~40 km to host 100–150 m/s winds under the right
conditions . 

Thus, while the exact numbers (e.g. 0.0650 km/s at 37.2 km to 0.0879 km/s at 40.95 km) are very specific,
the qualitative shape – winds increasing with altitude, peaking in the middle/upper atmosphere, then falling
off near the edge of space – is credible. In fact, Earth’s winds generally do diminish above the stratopause.
Your profile shows a drop-off beyond ~42 km (winds decreasing down to ~0.034 km/s by 53 km and ~0.0003
km/s by 63 km), which implies near space, the winds calm down significantly. That makes sense: above ~50–
60 km, air is thin and can’t support such strong bulk flow (plus on Vieneo perhaps above the thick cloud
layer, radiation cooling could induce calmer conditions). 

Bottom line: The wind profile is a bit over-engineered but  largely reasonable for an alien atmosphere
scenario. I would just ensure that the  strongest winds (both at surface and aloft) are rare events. If
every day at 10 km altitude you have 80+ m/s winds globally, that might be questionable – jet streams on
Earth are confined to certain latitudes and seasons. But if your wind maps are nuanced, only some regions
(perhaps around latitude bands or storm tracks) will see those high values. Given the complexity, you likely
already  designed  the  _windSpeedMap  to  have  higher  values  where  such  winds  make  sense  (maybe
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around  a  “jet  stream”  latitude  or  above  warm  oceans).  As  a  check,  you  might  compare  the
HighestObservedWind in your snapshot to expected values. If it’s, say, 120 m/s at 40 km in a hot spot, that
could be your Vieneo equivalent of a stratospheric jet – not something a human would experience directly,
but measurable by instruments.

One  more  subtle  point:  in  a  2.6-bar  atmosphere,  sound  speed  and  turbulence are  different.  You’ve
accounted for turbulence in gusts and visibility, but high air density also means aircraft or objects feel wind
force more strongly. If players fly at 40 km with 100 m/s winds, that’s a significant jet stream (though at 40
km the pressure is lower than surface). Just something to keep in mind for realism – but it’s more gameplay
than code logic.

Turbulence and Convection

Your use of a  convection map plus a Rossby-wave oscillation to derive turbulence is a clever way to
introduce variability. The turbulence scalar ranging roughly 0–1 (with most values around 0.3–0.4 in calm
areas and higher in storms) is reasonable. In Earth terms, severe turbulence in the lower atmosphere often
correlates with convection (thunderstorms, frontal systems) and daytime heating – you capture both by
mixing the convection map power and a diurnal factor (timeOfDayDerived * 0.25). Mid-afternoon has the
highest turbulence potential, which is true for convective thermals and storms. You also add a 5-day Rossby
wave modulation to shift the convection map index by ±15 pixels. This effectively creates moving weather
patterns (highs and lows) on a 5-day cycle –  very realistic for midlatitude weather,  which typically has
waves every ~4–7 days. A 5-day period Rossby wave fits a planet of roughly Earth size/rotation, so it’s a nice
touch that suggests you were aiming for Earth-like synoptic patterns .

The absolute magnitude of turbulence in your results (peak turbulenceScalar ~1.0 for strongest storms) is
fine. That yields gust factors up to ~0.03 km/s (30 m/s) as coded. A 30 m/s (≈108 km/h) gust on top of
sustained winds is intense but plausible in severe weather. For example, a storm with sustained 20 m/s
might gust to 30+ m/s – that’s comparable to a strong thunderstorm gust front or a tropical storm. So those
targets make sense. Your HighestObservedTurbulence being ~0.36 in the snapshot (if I interpret “0.3577”
from the code comment) suggests most of the planet was in fairly moderate conditions, with only a few
areas approaching the extremes (you probably haven’t seen a full 1.0 turbulence except perhaps directly
over  a  convective  hotspot).  That’s  good and mirrors  reality:  only  a  small  fraction of  the  planet  should
experience severe turbulence at any given time (e.g. in active cumulonimbus clouds).

In summary, the  turbulence and convection design is quite solid.  It  adds realistic variability (moving
storms) and ties into other phenomena (increased wind speeds, precipitation chances, gust generation).
There are no obvious unrealistic targets here – the values and effects (like turbulence boosting wind gusts
50% and influencing precipitation intensity) are grounded in how real atmospheres behave (unstable air =
stronger winds and storms).
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Visibility, Fog, and Clouds

Your visibility model is impressively comprehensive. It takes into account upslope fog, precipitation, wind
mixing, and dust – many of the same factors real-world meteorology uses for visibility estimates:

Fog  and  low  cloud: You  reduce  visibility  when  the  temperature–dewpoint  spread  is  small
( delta < 0.2°C ) and especially if the location is higher than the upwind terrain. This simulates
orographic  fog:  when  humid  air  is  forced  upslope,  it  cools  and  forms  fog/cloud,  often  thick  on
windward slopes. The way you calculate fogFactor  as a function of saturation and then multiply
by an elevation factor is reasonable. For example, if air is fully saturated (T ~ Td) and the station is 2
km above the upwind ground, you apply essentially full fog effect * 2.0, which translates to up to 25
km * 2 = 50 km of vis reduction. In practice that will bottom out the visibility at the minimum (which
you later clamp to 0.001 km). This implies dense hill fog where one might only see a few tens of
meters – which is realistic in extreme cases (think being in a cloud on a mountainside, you often can
barely  see  at  all).  If  the  station  is  at  similar  elevation  as  upwind  terrain  (deltaElev  ≈  0),  then
elevFactor = 1 and max fog reduction is 25 km, meaning if it’s fully saturated you’d cut vis by 25 km. If
your  global  clear-air  visibility  limit  ( Globals.VisibilityLimitKm )  is,  say,  25  or  50  km,  that
means saturated air yields ~0–25 km vis, which is a normal range for fog (light fog might be a few km
vis, dense fog well under 1 km).

Precipitation effect: The piecewise addition of 2 km (for light rain), +4 km (moderate), +6 km (heavy)
reduction is based on  np  (normalized precip intensity).  This is a good way to map rain rate to
obscuration.  Heavy rain in  reality  can indeed reduce visibility  to  <0.5 km ,  which your model
achieves when precipitation is at max (the override kicks in to ensure <0.5 km for heavy rain). Lighter
rain having minor impact (a light drizzle might only cut a few km off visibility) is also correct. The
numbers you chose produce sensible results:  for  example,  if  precipitation = 8  (mid-scale,
moderate rain), then np ≈ 0.43 . That gives d = min(0.43,0.3)/0.3 ≈1, m = ((0.43-0.3)/0.4)=0.325,
h=0 (since 0.43<0.7). Vis reduction ≈ 21 + 40.325 = 2 + 1.3 = 3.3 km, before any fog factors. So maybe
from 50 km clear down to ~47 km – barely noticeable, meaning moderate rain under otherwise clear
conditions might still have ~40+ km visibility (which is true for light rain in clear air – you can often
see far, just with a haze). Under heavy rain (precip 14), d=1, m=1, h=(0.14 above 0.7)/0.3 = 0.467, vis
reduction = 2+4+60.467 ≈ 2+4+2.8 = 8.8 km reduction. From 50 km, that gives ~41 km, but then your
override sets it to 0.5–4.5 km anyway. In essence,  the override ensures realistic low vis in heavy precip*,
while the formula covers intermediate cases smoothly. This is a robust approach; no issues here
beyond the slight discrepancy that your “heavy rain” category in code starts reducing vis at higher
values than meteorologists would call “heavy.” But since you override for truly heavy, it’s all good.

Wind mixing and dust: You included the effects of wind on visibility: moderate winds (5–15 m/s)
improve visibility by dispersing fog (mixClear up to 2 km improvement), whereas very high winds (>20
m/s) can worsen visibility by kicking up dust/haze (up to 1 km reduction). This is a realistic dual effect.
On Earth, gentle winds do help clear shallow fog (by mixing the boundary layer), and strong winds in
arid regions cause dust storms (reducing visibility dramatically). You capped the dust effect at 1 km
of reduction, which might be conservative – in a true dust storm, vis can drop below 1 km easily. But
perhaps Vieneo, being wet and having 2.6 bar pressure, doesn’t get huge dust storms except in
localized dry areas. The slight improvement of vis by moderate winds is a nice detail; it prevents light
fog from lingering if there’s a breeze, just as in reality.
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After combining all these factors, you clamp visibility between 0.05 km and the max limit. Then you apply
the precipitation overrides and a vertical visibility adjustment for extremely low ceilings. This final part
is particularly important for realism of reported conditions:

You ensure that if the cloud ceiling ( ceilingKmAgl ) is below ~150 m and the altitude is low (below
mid-cloud level), the visibility is forced toward 0.01 km (10 m) proportionally. Essentially, at ground
level,  if  you’re literally inside a cloud (ceiling on the ground),  you treat it  as thick fog (near-zero
visibility). This matches real-world observation: when clouds touch the surface, we say visibility is
zero in fog and report vertical visibility instead of a ceiling. Your code’s linear interpolation to 0.01 km
vis as ceiling goes to 0 is a good solution to avoid contradictions (a common issue in weather sims is
having a “0 ft ceiling” but still a couple km of visibility, which would be inconsistent – you fix that by
reducing vis). 

The Deois adjustment is a special-case hack for gameplay (making sure the major city of Deois isn’t
permanently socked in with overcast at ground level). In physical terms, it’s like saying “within 64 km
of Deois, if the ceiling is below the tallest building, lift the cloud base a bit and drop vis slightly.”
There’s no meteorological reason for that (cities don’t actually repel clouds – if anything, urban heat
can lift fog slightly, but not reliably). However, in context, it’s understandable to ensure playability at
that location. You could justify it by imagining Deois has some local climate anomaly or perhaps
active weather control  to keep the spaceport  clear!  In  any case,  it  doesn’t  break overall  realism
beyond that localized area. It just means near Deois, you won’t report a 0 m ceiling; instead you’ll get
a minimal ceiling equal to the city’s highest elevation and very low vis (a  “sky obscured” scenario
with 200–300 m visibility perhaps). That’s acceptable and probably wise for a game.

Finally, the code sets precipitation to 2 (no precipitation) if visibility is <1 km but precip was below 6. This
catches pure fog cases (“mist” or dense fog with no rain). Real METARs do similar: heavy fog is reported as
FG (fog) rather than drizzle if there’s no measurable precip. Your rule if (precip < 6 && vis < 1) 
precip = 2  ensures you don’t  erroneously label fog as rain.  This is a good consistency check. It  will
classify any scenario of visibility under 1 km without strong precipitation as just fog (precip=2, the baseline).
That makes sense, since in your system precip=2 is essentially “no rain” (just background moisture). 

In conclusion,  the visibility and fog handling is very realistic. The targets for foggy conditions (e.g. vis
down to a few meters in worst case), for rain (heavy rain vis ~0.5 km), and for clear air (perhaps 50+ km on a
good day) are all appropriate. One might ask: what is the assumed clear-air visibility limit on Vieneo? If you
used Earth-like value (~50 km, limited by air clarity/aerosols), that’s fine. A dense, 98% N₂ atmosphere with
some  SO₂  might  actually  be  more  opaque  (aerosols  or  haze  could  permanently  reduce  vis  a  bit).  If
“VisibilityLimitKm” were, say, 30 km by default due to haze, that could be plausible.  But since the code
suggests using 25 km in some comments, we’ll assume on a clear, dry day you set ~25 km as max. That’s
actually a bit low compared to Earth’s best vis (which can exceed 100 km in clean air at altitude). However,
with SO₂ and continuous humidity, Vieneo likely has a hazy sky even at best – so 25 km default clear visibility
might be perfectly reasonable. It means the air always has a slight haze (maybe from volcanic SO₂ or just
water vapor). That fits the “cloudy, thick atmosphere” theme.
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Conclusion

All the target values and behaviors in your weather code are generally consistent with a scientifically
plausible environment,  especially  given Vieneo’s  unique properties (dense atmosphere,  high humidity,
cloud cover, etc.). To summarize a few potential tweaks or verifications for realism:

Extreme Winds: Consider whether 80+ m/s surface winds should occur. It might be more realistic to
keep sustained winds below ~60 m/s except  perhaps in  the most  catastrophic  storms.  Likewise,
upper-level winds around 120–150 m/s are borderline but could be justified by superrotation – just
ensure they’re not global every-day occurrences.

Dew Point Spread: A max dew point depression of 21.5°C gives relatively humid dry-seasons. If you
want some  desert-like  conditions,  you  could  increase  this  range.  But  if  Vieneo  is  meant  to  be
uniformly moist (which “wet climate” implies), your current choice is fine and avoids ultra-low RH
issues (like static or dust).

Precipitation Coverage: 7.5% of the planet getting rain at once is slightly above Earth’s ~5%. This is
plausible for Vieneo’s climate. It means on average any given spot rains a bit more frequently. If the
intent was to mirror Earth exactly, you’d lower it, but the current value paints a picture of a very rainy
world, which matches the 100% cloud cover statistic.

Visibility in Clear Air: If your base visibility limit is low (say 25 km), that could reflect constant haze
(from SO₂ aerosol or perpetual clouds). Realistically, a 2.6-bar N₂ atmosphere could scatter sunlight
more, so even on a “clear” day the sky might never be perfectly transparent blue – some whitish haze
is plausible. So that’s actually a nice touch if intentional. Just note that truly crystal-clear days (like we
have after a cold front on Earth, >70 km vis) might not happen on Vieneo due to its atmospheric
composition, and your sim already seems to account for that.

To directly answer “if any of the targets don’t make realistic sense in the context of Vieneo” – none of
them  are  glaringly  out  of  place.  All  the  numeric  targets  (temperatures,  humidities,  wind  speeds,
precipitation rates, etc.) fall  within a believable range given Vieneo’s environment, with the only caution
being those upper-end wind speeds.  Given Vieneo’s  dense,  CO₂/SO₂-containing atmosphere,  one might
actually expect  lower wind extremes and perhaps more stable stratification – but since you have a fast
rotation (14.4h day) and presumably Earth-like insolation, strong weather systems are justified. The code’s
complexity reflects a serious attempt at realism, and it succeeds in most aspects. 

In fact, your simulation includes many real-world atmospheric behaviors (diurnal temperature lag, seasonal
tilt effects, orographic lift, Rossby waves, etc.) that are often neglected in simpler models. This depth lends
credibility to Vieneo’s weather. With a couple of minor adjustments (e.g. slightly toning down the absolute
max winds, if needed), your model would not only be realistic but also robustly so. 

References:

Earth’s global precipitation coverage (~5.5%)
Definition of heavy rain by visibility (<0.5 km)
Category-5 hurricane wind speeds (≥70 m/s)
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