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ABSTRACT: The needs for ecological engineering, which can design ecosystems that integrate human society and their natural
environment for the benefit of both, has increased. The Korean Society of Ecology and Infrastructure Engineering (KSEIE) was
established for this purpose and has contributed to the research and development of theories and technologies in related fields.
However, the current state of educational services and contents of ecological engineering is still needed to be standardized and
systematized. In this paper, we outlined the trends of ecological engineering education at international and domestic levels and
proposed a sample services and curriculum, brought from the discussions and suggestions made during the forum, Founding
the Education for Ecological Engineering, held by the KSEIE. Education of ecological engineering can nurture people who can
design and manage ecosystems for the benefits of human and natural society and can restore ecosystems disturbed artificially.
The services and curriculum have to meet and cover the challenges facing the future of ecological engineering; a. the ethical
interpretation of the balance between human and nature, b. developing and strengthening its relationship with other scientific
disciplines and societies — business, policy, education, and practitioners, c. identify and fuse the key ecological engineering
principles into other discipline. We proposed a three layers curriculum system, basic (mathematics, physics, chemistry, biology,
etc.), core (ecology, hydrology, engineering, etc.), and advanced subjects. The first two can belong to an undergraduate program
and the last two can be put into graduate program. The selection of subjects is according to the purpose and needs of the major.
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Fig. 1. Diagram for the ecosystem carbon cycle.

& Bk 4 At aogel e
T 4 gL, OBk Y] Z7bo] s Iz Ak
3L AjiFo] LHE gake yolof 370 golt
SARAL AT & 4 9tk 2, 840) 54
L AU ASHoln AEHOR A o §5A
AFEOIL AHIAE BhEof i TgelA] Ao g0
=43 20] AolA] HuA $el9 Aol 4o
U AgS Uehs @AoR RO 4 e
Qo] AL U U] SupE Aoleks 28
of o]2A] Holeh. B Al A FA A

AARZo] A|4gt viel 22 2Flo] 11z (Meadows
1972)& AJ7to]l ALpHA] Thas HL;“EP*EP
(Lomborg 2012)1L o|aj=]ar QJ=|qk <
A&H 0 S T 5 YAl it
ol Ake gl
31#H, Diamond (2005)4 Millennium Ecosystem
Assessment (2005)7} A|7|3F R AA| R A2
ggstel o] thek -89 Bardo] 2041717} 4l
AXHA 4= e A I 2EF 1y,
715013} 5o @t T AAIA QD IAE =9
t}. ool 4MI9-9 A= 2719 FAIA7] A
Hoh= 71 99do] A 92 Aos WyEal QIAvE
(Greaver et al. 2012), 7]3H3= A|AZ Q1 0|7}
o] Ut} oA H Arstet T A 2SIl P ew
255 s e o] A AT i e Sl Wk
EAIR T7A AL glow, T1of| oigt tg-2] Ha/do]

et al.

Carbon Cycle in Ecosystem /

gEea ok

Odum (1996)-2 Environmental Accounting2 %
a4 BTelel YR AsEgEsE Hao)
I o Ae Au}s}l9lal, Holling (1973)0] 242487
ol AejA S W3l vy o) sfAle] resilience 7i'de
EQjated, Al B4k} 43 AlelZ (adaptive
cycle)& M= A2 WAl =55H7] f1et A
EjA ofsfo] ejo] slitz AAISHHA ofH g ¢
A9 TFU =Tl 79t H Aol opet d4d
‘%}OEH A HHAE vieb e sjdwile] Ia

o 374k Wl 3 2
eh Aok o] e SAEA o
Eol FEI) 2 BARAS BYAAL A
2ol 23 9 A QoiA Azt BEE vty

T 9k,

1960, 701t AAAEALT} 5 B3NN 5
YR 7k e FUES §7IA v
Moz 7k A% flrel olg3 Bl
F7Rs 37ke] F0 A shiz RRA B
H-2 EFAIA Hgiek F7t 8714 W )
elckele 1ol mek AH O uile] Sk 1970




4 J.G. Kim and WK. Lee / Ecology and Resilient Infrastructure (2015) 2(1): 001-011

ddf o5k S Atart SHskal 1980 &7
‘gol WshHA S e dEAo AIRAEE SR
2 sk A 274715 A7t AR QL o]
At 71, AL A7, ARAE
71 59 AP AAYE SRR Sk ARA
o gHg7]0] 19900 A-8-5]7] AJ2FsHlaL, 214
7)ol Sl A deiehd o] HAvt B, 2 ¢fsh
4 B7E SAEEC ds, AP A, ARRA]
7ls so® Wothe SHEA/RYEE SHeE
Sl ABA 877150 AdE HolSe] 9o
o]2131 QJt} (Ministry of Environment 2005).

3. AHEH_g_%I-

3.1 MEiSste| Feolet A

Aok QITEARSICL AFASHY 29| o]l
%’-1‘311 T AR2le} 2S Este] A&7k el
AAP ekl A=t (Mitsch 1998). E3H Mitsch
9‘rJfZ‘rgensen (2003)-> “gEf-5-3ke] HARA T oA
£ AAA 9 AQt > hax|o] Azt > 3h] Ay >
weay Aol tAZ Akt Odum (1962)
2 XE&3} (ecological engineering) ¢ 20| & A
o8 WETE I 7to] Fg3t oA} 2;
oA =ol| Bl 2|k, Aboll oJgt of 2|9 FH]
o Mol  FFE vXIohH, 8 oAYA|l= A4
o] AlEsh= Aoz AlAglo] AR QI7to] A
& GO HxA oA E ARl 2 A8k A
o] g5 o]l A5kt (Odum 1962). Odum
& ol2fet AoE WHAAA T10] A4 “Environment,
Power, and Society” o] 4] A|2-& AWEAE DA 5=
-Jo—o]—o Z§ X].7]Z7<]§j— J_]—XJO o]_Q_ A]Z:Eé]%
o|-&35l= Bolakal A3k}t (Mitsch and Jergensen
2003). o] = o] Ho] Aol ¢1gFk Mitsch ]
golz dhste] @50 o]=al qlrh
SHH S=ollAl= Mao] &Jste] s EESt ok
7h skt Ma Shijun F=of 49| 55t
OMHA|Z FeE= AFRO R, ‘BAS tAR AR
T Qs A 2" S Vs 485k 2R
]EJ_]. S5F3) ;@]E;Go] Aﬂ}\]— ‘ﬂ"ﬁ o E?j @E/\];q
A Al A5k AEEY] A8 =4 gk ¥

ARyl gt el E A8l YAAI2EE 5] A
Aek 208 AEfEstoleka Yolakaitt (Ma et al
1985). AA|Z 50001 Lol A o]t 7]mo] 2|85
&It (Mitsch and Jorgensen 2003). Ma (1985)7} &1
3o Adhgst AR B2 7jae ARolt el
ghofl A HTshL Sl Ag7lezRE A=

Qe gs} 7149] ouleh o fASHh
32 PalURtoIMe) MelZst FoH

3.2.1 tistw =0l 2| HEfSst

Olt

Sejuetol ] BH IS4 Ak stol Gof
7 AeE7] AF AL 204]7] oA 21417] &
Golgick. /HAQl st gl A At o
2ol HEA e A2k sk ofelA AleE
3, AEB} Fo| BT, A2WF} 5O fof
o oAlskEA 1 ot Seliket ostelq Hol 4
Qe M=o sk s Aol BAstck

At S (1999%), weichataL
(20004), Z8]ch AYeh A2z
ALl YA s, 5
it St} (20081)7h e}

%:M% 8012 St Zolck o] BT F
AR Agko] Aubei] Theked Muu—e A =7
U i) o] sl Sobb|E stk WAl A
22S F sy o g Yy §
AREyEtel BTk Aggskagel ok
1311:}]6{57_ Q@Aﬁﬂ%%‘l—_‘?_‘: Aﬂ‘:' 2] EU AWEH

SR, ARARL $A9 2 2
o 2150l $tslel oot S

_l

o

rlooﬁl,;lo"
o
F'?jjg‘l)'
TR
1o =
o AL
_p—.‘%
éL
e
«
>
l
2.:
LU
ol
2

©
Q_L'
4
s
1
|

Mo
of
_\“l

7 Sek Bt e E
FaR o AFOE LYE T
3 28 g 3
AL
Fa AUBYO

o & Iy
o,
>
I
o,

B of

o flo
ol

¥0 ol
R
o,

rlou

&g
oz Il
= e
HE 2
m[o

o o 2
of & o%
Qb ot oz
R e &

ol of

30
&



J.G. Kim and WK. Lee / Ecol. Resil. Infrastruct. (2015) 2(1): 001-011 5

of A S8 ATI= 19960l eSS
2, 19999 =t Eis e = 7 siict 3=
AeA e 9 B, S, AeAEY 2ok
dAtet 11 AE By, 3-89t 1 E 9 AN
Alof| 7]ofgto =X Q170 A&7keet WS EHst
= AL HHOoE skl o} eEU=r]wsE]
+ 19984 A-=%1L, 20080 =g E7]&
sh3l2 PE Stk Ay B, A&, Boe
4 ALglgelof 7jofeh & HAo R Fid Ay
< 5 et SRS Tlste] A&7 sEA
|4 ok ARRIA, AAIA, E3H 2478 9
of 7]ofslk= AL Fskal Stk 27eF Hoke] A+t
AEo] F5o] Hol 1998y ARH =l A &8
A3l A oA QI Aol B4 S
WSkl FAEl= o g 9T A S HiEE
sto] Aegsha Hat W ol gtk el
g}3lel AR A eSS 2009 A= QI
EQAE = 20109 A= Qlow SgefRof
O A ¢ 1 A Hgg HHOR sta Qi

S8 ETEke) = 20139 A=l e Aejska)
Ad71€9 A she7ihke B2 4839l
AefgetAtE Ftob, e dejel XA
83t ASHFF AR 4n] 71 N, B
ot} 2A7EA A3 9 A r2gske] A geiet
= AtiA, HAAA =2 7]ojstal, 715 A @

2

o BE A T oA w3 3w
A7, B W FES 9o §U1ES AL BT
2 B0 sl glck £ 32l 199513-201140]
A ABE =8, A, 27, Bk chebAzt
o3 AT o] 1 e Wukgo] Hglo
v 20039FE S SAYEFE FEAUE A
& 31 gt} (KSEIE 2005).

T, S I oAt 13| Lol AYe
T 7l 9l9lslE Lot S SlE ok
Bao18l0) AHELSIE (19994)9 PFER S}
slo] AJRIFIELLIU] (200387 1 Atefelek

oF HoA w3} 3] chate] Aol

U e $lekar ohefaty] wiitol| g 7RX|E w1l
7 AGelstr] ekt Hol 9k webA 71E] A
el zstolut S-gAElE st diste] 7lestal Q=
S E= fehe] o] wabA o] 8-S AuE=
Aoz ATl gt ool TxE 2zt
Sich of A= of2|7kA] =] At 2late] 3y
T Aefast B waba 7} npgeba] ekl -
T2 E ojFEo] o=t AzEe] MejAolct. E 7}
A EAZQ HAMNE oz ARttt

]

411 dEiSst - dEistnt AdEstol 7t

Van Bohemen?] ¥AE Woo and Nam (2008)9]
oAt Wolslol T How sh mahd E
el wgel AR A 4w FEEsc
BAL 1 AEU, 2 0] | BE, 3. AE, 4. 4
B4 A|&7hsds fIRt v FHS 29, 5. ey
g}, 6. Apddof digt gyt AErtdd e S84, 7.
AAAZE Alssh= skt 84, 8. A=, A2
9 AR 9. =20 Y sl A o] st 10.
(AN 2] AbaLe} e A=A ==, 11, =29
e G 12, =2 gl o5k AeiA thdat of
A, 13 AEieF AA,L 14. 71HkAE O] ek o] 23} A
Al, 15, BE=gst J5 f 282 f1eh Aesste] o
2o g pAdulo] Qlrk 7t} At HEOA -8
o R A} ke o)A or FHtth=
B5eke] omlE Hal Qirk ot 2 %154,
SRl rel w2 =1 A 2HE 7L
o, thE S-8Eoke a77F ARt olgk= Fo]
ch

¢

30 X0 O ox

Mun et al. (2004)°0] Kameyama Akira®] QA&
ST} ore] Awri A2 AR TAE £
g Aoz QI7k) Aele] A BAS AEa)
o] &S AFsHHA ke AeiEote] U
o3t 2 ik AdEste) A3 WS olgle] =
A, S 5ol gAle A Alole] Aol

T AHE WAE FESHE el el gk
o



6 J.G. Kim and WK Lee / Ecology and Resilient Infrastructure (2015) 2(1): 001-011

4.1.3 eSSt YelA =3

Mitsch®} Jargensen?] A “Ecological Engineering
and Ecosystem Restoration”2 Kang et al. (2012)9]
#71 Aot} Odum?] o] 25 ZAZ o] AeAES
A #e 245k gl AR o s AEA 2
A ARE B4 A SAL A%k B4, AEeld &
9, A nHEA] B, T2 Aegsh AEA
e Hdg 5of diste] Aesial ik

4.2 Hlm 7}

"
2

0,
£
s
il
2
e

HAE0] Blel B BRI Hopl FHS
29 250] B, Aesto] B Hoprt
3 SHOR BES ofoEl o|2a ARIE B
17 A e

Zolu} Ze] Ao Holt Qi S Al
Yele] A2t 2 9l ouix|Y] A slERoR
chen], Adhgslel F7ske eibislel A
o A& g5 ofele] 279k Ad7beAS Zash
B AZhe BEEcka Ak webd, S-8AeE
8} ROl ARG Aelata 71 Uejol] s
AegEo] 78K QIzkIEIR} A1Aso) 5 of
0]0] 78 47|28} (self-organizing)2} 41714
(self:supporting) ©] =S feolels 7148 M)
L Ale] Aol Grolof & R0 A2k

ofd

Sl
oo
fo 40 2 rlo & K

Rho and Hong (2011)0] w-3-0] 2|3FH< Ay
HEE fael o] mEmGe] Hesle] Uk
shchd WS e Y, sPAYe) At
o] £49) A 7H2 EAT 5 9 Zeolth
A, 3%0] 8T} oA 18] sale] Folel
7} Fasit & B89 e Fofo] A
7h Qs HAE A4, T4, AR, W9, 2aE
AbEo] ZFElofof shu, of iR WRS Wi o
Aol A ofu] gl herAlshaA ABlelE w8l &

ot SBA g X FhH AL A

A OA HES SAsjor drh Al sigEoks
I
=

Hupelof & o]tk
QP 3.2.1 oA AT e} o] Sefifet 4
dhEe W Fopo] B WEL The EHOR 8
 oleh A SPEh R AFOR 71E AT
o] whett Balolut ARAE Felolth. £ A9 =
5 A=} 140] FY Fa e S ohet
W50 EAH A D SRARY AT AR} o]
shap|z o] 29 Fo® 7)E AEYele 44
sheiA] e B4 WIEo 2 WAES ANE 7t
ke, ol BAel A Thoret shEEoRS: obgelof
she AldhEse] LU gol B E3FE]E of]
S07] WhEo] B o 7o) AARGE vlEa Agol
], AV} AR BhE71ol Sl Akl Akl

2
2]
ofr

SRR(EholA o 7tEA 2w g
7] ofgIck. webd dietE o SpR(Eh W et
A7 9 wgo| Bk YzEch Bl 54
o 9 AT % W] Haste] £AZ njats]
e FEHATA T EUE AAT 4 9

2 ol 1, ST 59| =0l FalH 41t

L)
o,
o

o~

ol 4 BT wIPS e Bt
2 Sl thg HollA st AEEste] F] el
2ol tjst o] Wastl.

6. HEfSet 7[=2nt=ar 22| At

Aefgste] wsak QI eHE Y] gatel Wt =
9= (Allen et al. 2003, Bo et al. 2001, Gosselin



J.G. Kim and W.K. Lee / Ecol. Resil. Infrastruct. (2015) 2(1): 001-011 7

Consistent with
Ecologicgl Principle

Site
Specific

Functional
Requirements

Ecological
Engineering

Efficiency in
Energy & Information

Values &
Purposes

Fig. 2. The five principles of ecological engineering.
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Table 1. Core subjects in ecological engineering and
recommended ranges of credits (modified from Mitsch
and Jagrgensen (2003)).

Table 2. General subjects and major related general
subjects for the major of ecological engineering and
recommended ranges of credits (proposed).

Core subjects in ecological engineering Credits’
Ecosystem science 3~6
Mathematics of ecological systems 3~6
Ecological modeling 3~6
Dynamics governing ecosystem development 36
and morphology
Energy, materials, information transfer within 36
ecosystems
Principles of analysis and synthesis 3~6
Valuation of natural systems 3~6
Philosophy and ethics Bas!c n

major

Credlts means hours per week.
“Credits in basic subjects in major.
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5o A Al sl e S 24L&
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of ZARALe] thste] FAj o] st 5ol of
Z\—/\l— AAst=dl, AAACR ekl B
= Aot w50 OL‘:’EE’J =% 2

*éoﬂ *ﬂo}i AUth= 29E ¢
AEEste TRkl Sl 2a 3}3}; Mitsch}
Jorgensen©| A|AIgE W-8-2 Au|H Table 13} Zch
o) St a0 S ol 3ol ook
28 AN Aolth. o} Adiast LT
olek ekl 30004 425K8e] RS WA 4
ek, Ayl A e sl A, ARee, B
golol, A W oA EYAR AY, B4 W
AR, AR AR, Aot 9 gste] )

W B=oz A= gk

28] dstmgolre] wHY WA slEew
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ol5akA) BHofof Btk 18 AL Table 29} 2
o), 28}, 2ajsl, sfal, AJEa), Aefsl, 2| Latel, £

[ohe AldnFez fAqsh el 249}
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% M gt J’

i:oéru
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Ger)eral Credits Major relatgd general Credits
subjects subject
Mathematics
Physics Fluid dynamics, Hydrology| 3, 3
) Analytical, Physical, .
Chemistry 6 Organic, Bio / chemistry 6-9
Biology, System, Landscape /
3,3 33
Ecology ecology
Earth I
Science 6 Meteorology, Soil Science| 3, 3
Statistics 3 [Modeling 3
Environmental economics/
. 3~6
Others ethics
Ecological engineering 6

"Credits means hours per week.
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Table 3. Required courses for ecological engineering undergraduate education (modified from Diemont et al. 2010).

Type of course| Rank Course Type of course| Rank Course
1 Ecological engineering % 2 Ecology *%
3 Ecosystem restoration %% 5 Biology %%
4 Environmental engineering %% 6 Hydrology *
10 |Ecosystems for waste treatment % 7  |Sail science %
12 |Water pollution engineering * 8 |Chemistry %
. . 15 |Waste management engineering % 11 |Wetland ecology *
Engineering
design and 21 |Soil mechanics v 13  |Stream ecology *
?Jrr}g[;r::{g:’s 26  |Air Pollutlon e.nglneerlng Natural and 16  |Limnology
28 |Statics/Dynamics physical 17  |Forest ecology ¥
29 |Fluid mechanics sciences 18 |Botany #
31 |Geotechnical engineering 19 |Agroecology ¥
32 |Thermodynamics 22  |Microbiology ¥
38 |Structures 24 |Physics
39 [Mechanics of materials 25 |Geology
23 |Writing 30 |Zoology
27  |Economics 34  |Mycology
36 |Sociology 37 |Meteorology
Social science| 40 |Foreign language 9  |Statistics %
and liberal arts| 41  |Political science 14 |Geographic information systems
42 |Anthropology ar,:gatgsmsgt% Srs 20 |[Calculus ¥
43  |Literature 33 |Differential equations
44  |Psychology 35 |Computer programming

*% top 10% preferred course, * top 33% preferred course, and

74
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