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Abstract

Volcanic eruptions are characterized by the violent and highly structured rapid release of Earth’s
internal matter. The multi-level dynamic processes and rapid evolutionary nature of these events
pose a significant challenge to accurate scientific visualization. Traditional cross-section diagrams
often fall short in capturing the three-dimensional complexity and causal dynamics required for
educational use. This study introduces a language-to-visualization workflow that integrates the se-
mantic reasoning of GPT-40 with the cross-modal image synthesis capabilities of Midjourney. We
designed a prompt workflow incorporating semantic chain deduction and iterative optimization to
progressively reinforce the structural authenticity and dynamic logic of volcanic eruption imagery.
By comparing the spatiotemporal evolution of five sets of image versions, corresponding to the lay-
ered construction of prompt semantics, we establish a traceable, controllable, and pedagogically
valuable framework for scientific image generation. Results indicate that when prompt seman-
tics are closely aligned with geological terminology and physical causal chains, the explanatory
power and educational applicability of the generated images are significantly enhanced. This study
demonstrates the potential of Large Language Models (LLMs) in knowledge translation for geosci-
ence visualization, opening new avenues for future Al-assisted construction of popular science im-

agery.
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2. Al B8 LRIEME: TREREEMEL

A TR 1) R AR IR AR B Se DU AN A0 B AR B TT: S5Mml Ak, Bhigamtib. M3 —8oE . BloEds
. BTG N GPT-4o f ARG AE R SIRNTRE /1, BC AR n i B B ih, ARG T 7k
L R = 2V AR P PR ) 2 S B E

M 1~5 fE s, AGRE T TR AR, B2 — RS ERE . FREGAR, B LU
PRI BRI G AT R AR AR S T, & tH GPT-4o (19 BUG IR B RS 77 18l 45 M se e bk, HESh R — I B
IEARAEAL o
21 F—REM: XS, HEMTRE

1 f# FH3R7~ A Prompt-1, S\ Midjourney 4= i :

“exploded cutaway of a volcano mid-eruption, upper cone shattered with magma fragments and ash ejecta radiating out-
ward, the dense eruption column spiraling upward with embedded lightning, molten lava surging through fissures and branch-

ing vents, subsurface layers revealed with magma chamber, dike networks, and gas reservoirs highlighted, set within a
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convergent plate boundary framework beneath crust and lithosphere, intense and chaotic visual energy reflecting tectonic vio-
lence and volcanic instability, 3D infographic style with labeled elements and semi-transparent lithospheric slices, strong di-
rectional lighting from beneath emphasizing heat plumes and shockwave lines --chaos 18 --ar 3:2 --quality 2 --raw --stylize

880 --v 6”

AERER B ZARTK T, BIRMAA — BRI, ARG . AT, JRZEE e (crust). &
2% J7i(magma chamber). 733 75 ik (dikes) %5 7o = AR B 2R [6], IS B H20 ) R84 i) 1T AR} 2535 1o )

Figure 1. Initial volcanic eruption image generated by Midjourney

& 1. B Midjourney 4 A B9 K LI % #13A Bl &

22. B SINMRSESHETYH

XTI 1 IEREE, B ChatGPT-4o0 2Wi3f 128 5 A b o bR 2 a5t de s, i DL A B 77 0,
L Prompt-2 AE Al 2:

“exploded cutaway 3D infographic of a volcano mid-eruption, twin upper cones violently shattered, magma fragments
and ash cloud bursting outward, dense eruption column spiraling upward with visible lightning bolts, glowing lava flowing
through multiple fissures and dikes, subsurface layers fully revealed with magma chamber, dike networks, and gas reservoirs
highlighted, tectonic convergence zone beneath crust and lithosphere with clear subduction arrows, strong bottom lighting
emphasizing thermal plumes and shockwaves, photorealistic style with clean English scientific labels --v 6 --style raw --ar
16:9”

UEBr BB (M 2) B R R B B R AR I KL, RERE G A dRIBIE . KK, A KR S
SR AT RV RS, EmTH O BT RG] KR A BERL A AT 228 1B CRR R 5 T Kl R
HIATRE AR IRERIR 7] [8].

23 B=RBEN: SNRERERSHBANNF

Al E, L ChatGPT-4o 7p#frlsl 2, JLEALMRI, (EAKHETIA ML T 5%, S BiERI[0].

DR 5 =50 427R Prompt-3 JAE KL R B 112
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Figure 2. Volcanic eruption image optimized by GPT-40: Introducing ge-
ological stratification and structural elements.
2. H GPT-4o LBV AL R BG—SIANMR S ESHETH

“exploded cutaway 3D infographic of a volcano mid-eruption, twin volcanic cones violently shattered with magma frag-
ments and ash bursting outward, thick eruption column spiraling upward with embedded lightning bolts, concentric shockwave
rings radiating from the blast, glowing lava flowing through fissures and dike networks, underground gas reservoirs visible as
translucent pockets, fully exposed crust, lithosphere and subducting plate structure in a convergent tectonic setting, directional
light from below highlighting thermal plumes and tectonic stress, photorealistic, labeled scientific diagram in English --v 6 --

ar 16:9 --style raw”

K 3 R RARTESE R, A BT B B BEIARG M IS T AA B, N JE S iE BTk
b 2 REIE R AEAR[10] [11]: BbAh, i, KL RH R G R REB R, EEMEARES F 500
3k, M TR ZM B EUGOEET AR I K LR R R AR AL (fragmentation model) 5 “Mmik
KB 712 (eruption column dynamics) 42 HAE F AL B & R [12]
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Figure 3. Volcanic eruption image optimized by GPT-40: Incorporating
explosive kinetic energy and eruption dynamics
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24. BHERIEN: BEAPRERKEER

it BELKLWER PR ACRTURE BT TR SRR = HIG, JATBT Prompt-4:

“exploded cutaway 3D infographic of a volcano mid-eruption, twin volcanic cones violently shattered with magma frag-
ments and ash rocks flying outward, thick eruption column spiraling upward with multiple lightning bolts, concentric shock-
wave rings radiating from the eruption center, lava glowing along branching dikes and fissures, translucent gas reservoirs
embedded underground, fully exposed crust-lithosphere-subducting plate layers in a convergent plate boundary setting, plume-
like heat flow rising from the magma chamber, photorealistic scientific diagram with labeled elements in English --v 6 --ar
16:9 --style raw”

K 4 ARSI R BT, ORI ASZ IR G R . WU I e R e BT, E B
|, RRPSAEMWE SN T BeA, B 4 RILHVE ORI, Rk Tk, HAMMEESL, TR AN
BT, —MRNE & R EAT . EI7 g R . SRR A S 5 #ORR B A A B0 454 T
(71 (8], 75 B BLAZ I 1% 4% (shockwave propagation) fI41 5L %45 .

ASH CLOUD ! J N THICK ERUPTION COLUMN
&£\ X 7

LIGHTNING

GAS RESERVORS

CRUST
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3 i\
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Figure 4. Volcanic eruption image optimized by GPT-4o0: Integrating thermal
plumes and shockwave energy release
B 4. B GPT-40 AUAIX LML Bs—BERPRERREERN

25 RAES: IHUITATHRENNFENEE
fEZ RIS B, B (K S)RL & RTIR T BHFICE, o ial Prompt-5 236 HoRSiE:

“exploded cutaway 3D infographic of a volcano mid-eruption, twin volcanic cones violently shattered with cracks, miss-
ing segments, and magma rock fragments bursting outward, thick ash and fire eruption column spiraling upward like a tornado,
embedded with lightning bolts, concentric glowing shockwave rings expanding from the eruption center, lava channels flowing
along branching fissures and dike networks, underground translucent gas reservoirs clearly marked, full exposure of crust,
lithosphere, and subducting plate in a convergent tectonic zone, rising heat plume with intense bottom lighting, photorealistic

scientific infographic labeled in clean English --v 6 --ar 16:9 --style raw”

BTN, MIEZAETEW, JOLHES S, A IRE 0 SORE B UIRE TR % —BuhEh
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@R, BMRBTR ORI SRR b e R B B Ve e o [ b B R B R T 4 M S A i, TR
AR RAT R KW R 5 715 5 50 RIE AR Z BT 50 R [13] [14]

AHFCRAE AR AR A A X 5 HATEVE, BARRBHA 5 B RS, HIE R TR
BN B WA L) AR E E Jl HRBIE B O KL, TR S K L L AR R A
Ny KERCR KK, 2) R AT SN A 7 X ORI R — 8 (0 SR e
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Figure 5. Volcanic eruption image optimized by GPT-40: Final integrated version

[& 5. GPT-40 1L AO A LI & B 1% RABERA

3. ZRBRRINI R E N SMBELHER

Kl R R A A, MU B RCE R IE b4, R —I41E 5 5W M-S 2 [/ 11w
St fE . AT, AT S GPT-40 (iEE MRS Midjourney HIEMGAE KA 11, 1B 2R IRRA
(prompt) ¥ it 55256, BHEN—F [EREEWE) AL A2 4R | (semantic-driven visual coupling
model), Ak LA (1 53 A 54 753 AR B 26 5 e 4% i S B0

31 BRIERHSEEKERBEVUR

AT AIGG B EG A (1] 1)JT 4G, BEe B S B A 5% L, JFEIL GPT-4o 4T K& IE
ERZE SRR NRGUNEE RN S EGRE R R, FANCBIF A 1-5 Z6tnid 5
KA FIRFAL (R 1)

Table 1. Comparison of semantic evolution in visual prompts for volcanic eruptions
F 1 KL RRNAIER R R

KB AR NI B A) () BEMWRAN,
i1 “exploded cutaway infographic of a volcano mid-eruption, Gt KL E R SHIE I, h=h2EE
- photorealistic” W —

2 éﬁﬁﬁﬁﬁﬁﬁgﬁﬁﬂﬂgﬁﬂgwmm“m“ B R G5 H 5 AR 55 M ST O
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g
i3 twin volcanic cones violently shattered with magma KR, RESHB ML, ShEEREU S
B fragments and ash rocks flying outward” 5%
) 4 “spiraling upward fire column, explosive concentric PP SRR e IR, TP R sh 1
: shockwave rings” 5 & R
i 5 tornado-like fire column, translucent gas reservoirs, FHEEA R, BGEEYHE -8 E#
) labeled English diagram, 3:2 aspect ratio” JEIN ) SE 4

PORAIRER B, 2 MM SRIEE (U “photorealistic” )i ] E AP EEME S (40 “shockwave
rings” “gas reservoirs” ) TE SCHEAELIE . MR U441 (W1 lavas eruption)idh @ 2 2 R 450 S A M B R
BRI, 1B A O ERR AR B RS S AL

IXFAE BB SERR B T N ERE I — H ARE T — B A U B 45 (semantic chaining).
LA R A S S AR, O SRR S5 1 — B S Y RIS 1 2 AR T

3.2. BRI SYIE R RYBREGT SCR,

PEAFRS UG AR i, 5 2 1] 2 A i B o R s M B R . 8 4 Pl 2 H 9 “ subsurface layers revealed ”
Xt N HUER P BRI 5 28 B e ) BRAR S SR HU R [15]; 1 4 $onia R i “spiraling upward” 2 “shockwave
rings” ELRLXT N K L BRI [ 71 5 1B NERR I [16] I B AT .

DL A ASHIE 78 A B At FH 1) 42 7 17] (Prompt-1 & Prompt-5) 2 4 ZE 453 .
o Prompt-1: 144544 photorealistic
o Prompt-2: bR 4EHEHr 31k magma chamber + gas reservoirs
o Prompt-3: #%Z45)REL I shattered cones + rock fragments
o Prompt-4: PIR-5EHIZFEM spiraling column + shockwave rings
e Prompt-5: 4458 A 5 HA K E AT translucent reservoirs + labeled components

IR EZL RS TR, B EREN - MR E ] miladiE. X
PR BE T [ (R EROE BR 1 ) ] 1 S (S A E), B A XA AR AT ) .
4. G518

AT LK L R = e AR O, $R BRG] S AER Al BRI RRE, 45
GPT-4o [ /R1AM9E . ChatGPT-40 2B EG M, & Midjourney BG4 ke )], RE “1HS -
B - WIELEEH” 2 B 48 . TEXT LIRS 2R Ak 45 R fE v, FRATHE R T s TR A4 an
RT3 0 Y o EUR BBV L AR VE S5 3 8, 3R A A R A A B — SO S R T R R R

GPT-40 7E Z fe3&mia b il R BLH X KL B 1450 HUZ E k. ORI RR I A5 52 2% 18 S s B 5d B
fie /). I BN 1 5] 5 (prompt chaining) 518 SZRE A, FRATTREOE 0T 2 K0 R R Gtk e 4 o H
WAL E R, RABBIIFEARSEMESERIR . BERAMUEIAKE Ko, R, #uE
HERZE RN, MRS TRHE RSB g 7).

UbAh, FAHE MR IAE A TR (R 1), IBERE AR T R AR R I SRR, MR
ik n “photorealistic” %7 EAAARIE# “concentric shockwave rings” BE 2 2 THRZ I FEIZ 48 5 ¥
T X U U SO 2 5 MG S5 40 o B 2 IR A7 7E AT I e 56 &R

T A AR OK, Al i BIRLE BUGAE S B R AL R . fELRHE  DUR B R S R 15 EEAEH17].
(YT RERANAAAEERHLASAS R AR e Mm@ (R, M@ iiasiEkl. JRR IR
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