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ABSTRACT

Existing hydraulic terrain erosion simulations mainly focus on small scale terrain
deformations. In this paper, we propose a simulation method combining hydraulic terrain
erosion and thermal erosion, by which a natural large scale terrain of mountainous
regions with river networks can be created. For water movement we use the pipe model
of shallow water simulation, and for the easy formation of watercourse we use velocity
dependent erosion, also we apply thermal erosion for the formation of V-form slopes in
the vicinity of stream lines. As a result, we can obtain good natural shaped terrains for
certain ranges of K (sediment capacity constant) and K, (velocity dependent erosion
strength) values. Also we present improved thermal erosion method, and suggest a way
to avoid problems caused by large K value.

Keywords : terrain(X3), erosion(34]), simulation(A&@|°]A), river network(7 WESZ),
mountain(%h), sediment capacity(E4&E &A1)
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[Fig. 2] Comparison between two thermal erosion
method: (eq. 17) (left) and (eq. 20)
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[Fig. 4] Water map(left) and flux map(right) for

Ag/1="2(upper) and 20(lower) cases.

[Table 1] Parameter values for water
movement simulation

Parameter | At |Ag/l| R | D | Punl| P, dry
Value [0.01| 20 |0.05]0.15 |20A¢ | 20A¢
stH AlEgolAdolA AAIZAL no-slip 7,
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2 Visual Studio 20104 C++ 2 233}l om,

>

]2~8l ALk {7-3770 CPU 3.4GHz, 8GBelt}. A
o] 3D % &#d= GeoGen StudioZ ©]-&3}th.

178 | Journal of Korea Game Society 2015 Dec; 15(6): 171-182



— Creation of Natural Terrain by Erosion Simulation

p
L

HEY A7}

E717F BAEM 2 Aol

KR
.

A=

1.

kel
H

A3} [Fig. 6]¢F 2ol &&719]
Journal of Korea Game Society JKGS | 179

i

k)
el

g ol

7}

- s 3 wy o Mo T o M - X o RTFT W N
s O ol -~ =
T3 WPy TPulemivas W
Kr ..n_lu. UK Kc ﬁ_Tc ﬂ _u\_ O# ﬂj_ ‘._m_l E# ‘mlrL is) EE N mo 0° \_u._r.._
- - N , "KW ™M of Up ol of Ly o KM o
g 3 _ o B R I U N
a2 g 0 T o o T Az op o = o WOE T
58 3 09w & N SR o o T W W 2
e 5 % R Ko B m.ﬂ Ty In
= ° e ) S ~ I
22 g = ET T3 Fo PN R T .
o < o0 i an ™M T o B o = o FCRENS ﬂl <
o | ]| A= B 9% %% I o = N K ) o
N N wp H o M o 5 o o B 1 o w9
2 <l X ) mE X — 0 __ =T
iﬂ_ﬂldﬂ] E ol Le]ﬂ 1N g
g o o X 5 = 2w TP e TR
=1 ) - © E S 2 Mo ~ ¥ ~ JinS
S ] s 2 £ iy o O~ AW o
S T AT N EIFT g g rHa s P w P
o © R = JJ = —_— o T zr !
cE B TR TREIReIGgH e @y
T s K mﬂiwanynxé%iﬂﬂ%hmiualﬂmﬁm
= —~ —_
52 8 Sra el dRElvioazies
T = N S ST TR A L B M LR
0 = o = s XN oo T o o= = )W N o Q
ol . K3 qp I ~ M I TR =) K= NI ) =]
e ® oHows Ioo) = W e o e W~ S
= Ao e Nl Bo @y H oW W ook W OW
ﬂﬂﬂﬂmi%?ﬁ%wfﬂwﬁm%@ﬂiﬁimvrmwawm& "
1 =< 0 = Il ﬂ.l‘lﬂnOU — 0 . < < < < <
el T 2 et g PET T g T o R g El=|2|8|%|3 3
et .ﬂv ™R w ° ~ moﬂm%Mﬂ oK A Wi om ﬂm o
IR ST = M N N Y £ T |z ' ¥
N g d.uﬂmwmm wﬁ quﬁoqC,#wrﬂaeM i Hod;% O |~ |uwpepe= 5
7 o S Y oEom o mEw BN 5 L e
e R ET Ty o TN e g T g © 5
— I o
e - NN A R 5|22z |zizEzs
or oo = WY g T T B0 & g | 2|2 |5 FIRLRE
= A= o 8o & oL Kc N e BT ~+ MH N K ol a5y T o S < = E|CE
T Lo BN d o B Tty g
. o0 <o S - o E - ) - B | 80| o 90| 30| %0
e N B oo B2 T s N oo W = s |2 EEEEEaTe
= A g S T T = S N O N e e el
_ A s} B - -SRI F e ® o oF #m oo o I b R
.m._.._ animO%LﬁeEKv,WﬁmﬂmWﬂLﬂ%mﬂﬁM%ﬂ =
0 = N 7o —_
[— o 5 oF = X o . o
= n_Alum A o [ Lﬂ w oo T T ﬁeﬂhKC 7l 7 D Wmﬂr SIS o o o okl o
o] = N " I H T X B o5 N O I S R ®|R #|K P|K BT F
] = B T S = B ooy Ar o o’ X — K B 8 ors <
o T TTw = 7 T o3 R R Bl
; s w HET g ¥ T X T gy N X L E 2y -
“ =K KW owo B R TR dFT TEPT A 3 Jsl~|2|g|¢
™ = H o) ® B % 9 T % AR o E |/
MWK 0 W XN T HEATIAIYN AT TKT




—AQzee AY A4S 98 DA AEdeld —

[Fig. 6] Result of hydraulic and thermal erosion
(K. =100, K,=0.1, K =10, tan8=0.5, 30004

iteration)
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