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Dynamic Masterplan of the Saemangeum Grain Complex for Progressive Development
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Abstract

The grain complex of Saemangeum is created for promoting the foundation of agriculture combined the global competitiveness. However, the masterplan
is being also revised with changing of local conditions and social needs. Thus, the dynamic masterplan is needed to consider the change of time for
Saemangeum project. The present study was made to set up the dynamic masterplan of Saemangeum grain complex for handling the change such as
project progress, local environment, and project conditions flexibly. In this study, the dynamic masterplan for the progressive development of water
supply, farmland composition, and introduction facilities is presented to the 6-2 zone in three stages. We believed that the water supply would be
possible through the pumping and desalination facilities with the development stages. The farmland composition proceeded for each complex with
reclamation, soil preparation, and soft soil processing. And it is planned to carry out crop cultivation from the complex where the construction is
completed first. The introduction facilities were analyzed focusing on the silos and forage loading facilities, and the optimal location of them was
selected using road and accessibility. The concept of dynamic masterplan may provide the direction for the planning and progress of reclamation project.
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Fig. 1 The multi—functional agricultural area locations by zone
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Table 1 Potential crops for the developing stages in each district by watershed

Water— T, Stage 1 Stage 2 Stage 3
shed Grain Forage 1 Forage 2 Grain Forage Grain Forage
1 3 - - - - IR, WR MB, RY CR, WR
2 2 - CR, WR IR, WO MB, RY CR, WR MB, RY CR, WR
3 2 - CR, WR IR, WO MB, RY CR, WR MB, RY CR, WR
4 3 - - - - IR, WO MB, RY CR, WR
5 2 - CR, WR IR, WO MB, RY CR, WR MB, RY CR, WR
6 1 MB, RY CR - MB, RY CR, SB MB, RY CR, SB
MB: Malting Barley; RY: Rye; CR: Corn; WR: Whole Crop Rice; WO: Winter Oat; IR: Italian Ryegrass; SB: Soybean
Table 2 Total grain production per ha by annual yields
T, District Area Stage 1 Stage 2 Stage 3
(ha) MB+RY (ton) MB+RY (ton) MB+RY (ton)
1 3 446 - - 78
2 2 119.2 - 293 293
3 2 140.2 - 344 344
4 3 106.1 - - 186
5 2 113.0 - 278 278
6 1 133.5 328 422 422
Total 656.6 328 1,337 1,601

MB: Malting Barley; RY: Rye
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Table 3 Total forage production per ha by annual yields

Watershed | District ’(*;Z‘; S(‘foﬁles )1 S(‘f(ﬂles)z S(tfoglg)?’
1 3 446 - - 692 1,626
2 2 119.2 4,346 1,850 6,085 6,085
3 2 1402 5,112 2,176 7,157 7,157
4 3 106.1 - - 1,647 3,869
5 2 113.0 4,120 1,754 5,768 5,768
6 1 133.5 4,392 - 3,026 3,026
Total 656.6 17,970 5,780 24,375 27,531
Table 4 Water demands for crop cultivation
Water Demands Unit Water
Observatory | Water Demand of 10 | yipurpose Water | hater Demands for, || Retgpen
Drought (mm) Demand (mm) (mm) m’/ha/year)
Buan 421.3 67 4213 530.43 5.3043
Gunsan 4353 67 43.53 545,83 5.4583
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* Stage 1 for farming is to elevate lowlands to farmland
through landfill,

* Halophytes are planted to prevent scattering and dust
movement after landfill,

ltem District 1 District 2 District 3 Details
Area Watershed 3: 140.2ha |Watershed 5: 113.0ha |Watershed 1: 44.6ha |* Implementation of separate projects
Watershed 6: 133.5ha |Watershed 2: 119.2ha | Watershed 4: 106.1ha in areas exposed as land,
) Second soil preparation F|r§l soil preparation Implementation of reclamation and
Project . project through . .
project ) soil preparation,
reclamation
Desalinization 4.0-2.0ds/m 8.0—4.0ds/m _ ¢ The difference of sallnlty'between
Level the base land and landfill,

H2E-38}3) =27 A60d Al4F, 2018 ¢ 5



UM JNY HAE o2 Motg EFI ST SEHAY OtAHEH &
Iltem District 1 District 2 District 3 Details
Water . . ¢  Water supply from Gyehwa pumping
Pumpin Pumpin - )
Demand umping umping station,

Arable Crops

ltalian ryegrass,
bermuda grass,
rye,

hairy vetch etc,

ltalian ryegrass,
bermuda grass,
rye,

hairy vetch etc,

District 1 has low salt concentration
as a long period of land,

Selected
Crops

Halophytes and forage

Halophytes and forage .

Halophytes such as Salicornia
europaea L., suaeda japonica,
suaeda asparagoides,

When growing the forage, the soil
fertility can be improved in spite
of the yield is low,

Table 6 Stage 2: Stabilizing stage for preparing field conditions and soft foundation stability

In Stage 2, the soil preparation project is carried out from

the foundation after completing all th landfill processes.

 ——————————— . .
' * Green manure crops and forage are cultivated in the
J districts after the completion of landfill projects for
e desalinization and enhancement of soil properties,
Item District 1 District 2 District 3 Details
. ti t ject
Area Watershed 3: 140.2ha | Watershed 5: 113,0ha |Watershed 1: 44 6ha g(c:):c()jrlij(i:nlngtoSTE:r:rZaZrc:jcoied
Watershed 6: 1335ha | Watershed 2: 119.2na | Watershed 4: 106.1ha | P50 9 P
) * Concentrating on the soil
) Green manure crops Green manure crops Second soil )
Project ) ) preparation and enhancement of
and forage and forage preparation project ) . .
soil fertility projects,
Desalinizati
esatinization Less than 2ds/m 4,0-2.0ds/m 8.0—4.,0ds/m -
Level
Water PUMDIN PUMDIN _ * Low water demands by selected
Demand Ping Ping crop characteristics,

Arable Crops

Italian ryegrass,
bermuda grass,
rye,

hairy vetch etc,

Italian ryegrass,
bermuda grass,
rye,

hairy vetch etc,

Halophytes and forage

District 3 planted the crops for
preventing scattering and dust
movement without considering
the yield.

Selected
Crops

Malting barley, rye,
hairy vetch, ltalian
ryegrass

Halophytes (Salicornia .
europaea L., suaeda
japonica)

Malting barley and rye are strong
against soil salinity,

6 © Journal of the Korean Society of Agricultural Engineers, 60(4), 2018. 7




Table 7 Stage 3: Cultivating stage for upgrading soil quality and growing crops

¢ Green manure crops are cultivated for enhancement of soil
fertility, and constant crop growth encourage higher yields.

* In Stage 3, the soil preparation project is completed, and
crop cultivation will be carried out from District 1 which
has completed soil preparation and fertility first,

Item

internal infrastructure

District 1 District 2 District 3 Details
Area Watershed 3: 140.2ha | Watershed 5: 113.0ha | Watershed 1: 44.6ha |
Watershed 6: 133.5ha |Watershed 2: 119.2ha | Watershed 4: 106.1ha
o Establishment of Establishment of Establishment of * Installation of facilities related to

internal infrastructure

storage, processing,

internal infrastructure )
transportation etc,

Desalinization

Less than 2ds/m 4.0-2.0ds/m Less than 2ds/m -
Level
Water Pumping, brackish . e In DIS.II'IC.t 1, brg'c.klsh water
- Pumping - desalination facilities are used for
Demand water desalination

the shortage of water pumping.

Arable Crops

Garlic, onion, carrot,
cabbage, squash,
cabbage etc.

Corn, peanut, soybean,
spinach, asparagus,
rye etc,

¢ Garlic and onion in District 1 can
be double cropping as winter
crops.

Malting barley and rye in District
2 can be double cropping as
winter crops.

Italian ryegrass,
alfalfa, bermuda grass .
etc.

Selected
Crops

Corn + Soybean,
Malting barley + Rye

Corn + Whole crop rice,
Malting barley + Rye

Corn + Whole crop .
rice,

It is expected to increase
production efficiency due to low

Malting barley + Rye salinity in Stage 3.

ol mA ANAAE FAY

s
T

>
o
>
e
&
BN
>
il
Y
=
>
e

P
>
ne
U
e
ﬁ“
i
(9]
L
X
U
Ko
4r
2

A2 s A

7t N 120

IR A Alglo] T A4k 48 70 %2 Tefstol
220] o 328 ton AYAF 7Hstel, SEF A Aol uhE A
o 0] 90 %714 4D T oF 422 ton] o] A4kE
A0z ZakEih gheba] 19014 69ol 400 ton §F
(A8 1212 mxigo] 111 m)] AFl= | |2 A3ked, 400
ton ol4fe] o] AAFE v} 2, 3ekAle] 8 felu st
of AL Bulsto] A Aol BAHY Ao Bk

S ls) = A60d A4E, 2018 o 7



4392 Zof digt 24 a3
oF 3204 m?, 2tkA] & 29-A0) A AL 6,196 Eof that
A W QWAL OF 4647 m?, 3-8-Sol| 4] ABALE 7,288 2o
gk A7) FamAE oF 5466 m?, 12T 5ol AAkE

5874 2o izt A4 FAWAL 4406 M OE FHEC}
(Table 8).

15?74]«1 6 °ﬂ°ﬂ*1 il

_|>4 rlo

L} ZQIAIA 2chA|

2eAOlA Ado] T AN 82 ek, 249 o
293 ton, 3--3 2F 400 ton, 5-5-99 <F 278 tonQ] LE0] *“/\LPQ

o, AG717ke] 1A o] vls) a0 47| witol Al9a

o] w2 3E3 Patek 2~ sRAke. gtk 7bAskelt) et
A 28 A M 2597} 5599 F$- 300 ton & (RIE
1126 mx20] 10.8 m)Q] AJAZZ | 74, 38992 400 ton
L (R 12,12 mx3zo] 11.1 m)Q] A | 7] A7} Ba

|:|. EOIA'A‘I 3I:|-7:”

3A|ofA] Aol w2 AYAL
78 ton, 4-8-%] F 186 ton] 1%0] YA Ell Ad717re] g

oz A7) vfRe] AGET] T A ARG & T
o gickm 7hgakeick Ak 16:019] AYkao] ThE fofo]

Hlsf W2 Hup AR dx]9] 7]& ©@rhe] o] & 100 ton
85t 200 ton §5F AFYE 2 7HE AA|5H= ti4l 300 ton
22 (A2 11.26 mx£0] 10.8 m)2] AFIZE 4.8-of 1 7|
o] ZAHolefal Ptk I 425 & A A
A *POH AT 59 W WRrEEE9s
52 FAISYAHTAR o5ttt 7t
=5 ui«l 4”0157%11 aeste] A AAE
2 AMA]of| oF 140 m’9] HZo] BWast o
A= Qe Eoh AFd ROl A9 HAHR] AFS 1Est
TR 1 7iaE AXEkaL 7Pgselct shA|vE Afulst

T2 T e o F2% Etete Ak A
§7F—0P7l 2ol 3 FHRUR AMRE 7t AA|sAY
AV 1 QA Rt 58 BASk= Alo] B Ao s gt
k.

al

o Ao s gt 2etAo A= BatE a2 6aHeISt 3 12HA] B 2o A= 2eHA 9F it 5
=3 HOH FAEEE A GA R olFdte 71 Stell I sto] WA FdshH, 3|4 1592 1,626 Zof o
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A2 A 2, 55990 oF 140 m?, 35-el] oF 160 m*] HZ o] 2 F4E (Table 8).

Zag o Ak SHARE Ak AAAIE L] A5, AR ol 2ot HAo] |
2HA A 6ol A AR 2AMR 3,026 Eofl thet 24 ol whet EAof| AAAIE S AHBHA] o= Aol mEA0]
BAWAE 2070 md, 294] F 2900l 6,085 Bofl thEt  ofa BIEL. EE Fulv} 23 FAS RAE So) BAA

4,564 m’, 3592 7,157 Sof| ek 5,368 ', 52} 5,768 AR 5L vlAAI A ol2ke B sholl ks 29| =

Zof it 4,326 m’, 3TkA] F 1590l 692 Bof et 519 AFE7Hl AR R St tiA] A el Aol A

n’, 450l A= 1,647 Bof ek 1,235 m’e] W] RAMR oz gdd Zole} Az

Aol Bagt Aow FAHT} (Table 8).

Table 8 Land demands to load forage by farming scales

Stage 1 Stage 2 Stage 3

Watershed | District ?}:Z? Scale Lands Scale Lands Scale Lands

(m®) (m?) (m®) (m?) (m®) (m?)

1 3 446 - - 1,947 519 4,574 1,220
2 2 119.2 17,426 4,647 17,114 4,564 17,114 4,564
3 2 1402 20,498 5,466 20,129 5,368 20,129 5,368
4 3 106.1 - - 4,623 1,235 10,881 2,902
5 2 113.0 16,521 4,406 16,224 4,326 16,224 4,326
6 1 1335 12,353 3,294 8,511 2,270 8,511 2,270

Total 656.6 66,798 17,813 68,548 18,282 77,433 20,650

8 Journal of the Korean Society of Agricultural Engineers, 60(4), 2018, 7
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Facility

Scale

Number

Location

Required
Area

Details

Farming

Agricultural
equipments

N/A

— Integrated management of agricultural
equipments (Repair, storage, lease etc,).

Infrastructure

Water
supply

Grain
drying
storage
silo

Volume: 400 tons
(12.12mX11.1m)

1
(Water—
shed 6)

About
160m’

— Grain production of Watershed 6 is about
328 tons considering 70% vyield,
Considering the improvement in yield
(90%) due to desalinization, grain
production is about 422 tons,

— In the case of producing more than 400
tons of grain, it is necessary to distribute
the amount of storage around Watershed
3 in Stage 2 and 3,

— The shortest distance of two
compartments (first principal road and
fourth principal road) considering internal
accessibility of harvested grain storage.

Storage
Facility

Forage
loading
facility

Watershed 2
(Volume: 12,223m?®)

Watershed 3
(Volume: 14,378m®)

Watershed 5
(Volume: 11,588m°)

Watershed 6
(Volume: 12,353m°)

(4,647m)

(5,466m°)

(4,406m)

(3,294m)

— The production of forage crops
considering the yield of 70% in corn
cultivation is about 2,512 tons in
Watershed 6.

— The production of forage crops
considering yield of 70% in corn and
whole crop rice: About 2,112 tons in
Watershed 2, about 2,484 tons in
Watershed 3, about 2,002 tons in
Watershed 5,

— The production of forage crops
considering yield of 70% in italian
ryegrass and winter oat: About 1,060 tons
in Watershed 2, about 1,247 tons in
Watershed 3, about 1,005 tons in
Watershed 5.

— Consumed in Gimje, Buan, and Gunsan
without loading in the area,

Shipping
and
Distribution

Shipping

facility

N/A

Possible

Rice
processing
complex
(RPC)
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Clek | n .
ANTN
HRgAE 5 INNe
- . Required .
Facility Scale Number | Location Area Details
Agricultural N/A _ _ _ — Integrated management of agricultural
Farming equipments equipments (Repair, storage, lease etc.).
Infrastructure Water
supply
2 — Grain production of Watershed 2 is about
Volume: 300 tons | (Water— About 293 tons considering the yieldsof 70%.
. | — Grain production of Watershed 3 is about
11,26m X10,8m shed 2 140
) (. .8m) d5) m 400 tons considering the yield of 70%.
Grain an — Grain production of Watershed 5 is about
drying ‘ 278 tons considering the yield of 70%.
storage ’ — It is assumed that there is no improvement
silo Vol © 400 t About in yield due to desalinization.
(12 L:;ne 11 )ons (Water— 165uz — The shortest distance considering internal
Jemx11.1m shed 3) m accessibility of harvested grain storage
and external accessibility of clusters,
— No additional installation in Watershed 6.
Watershed f 3 (519m?) |~ The production of forage crops
Storage (Volume: 1,947m") considering the yield of 90% in corn and
Facility soybean cultivation is about 1,731 tons in
Watershed 2 (4 564m2) Watershed 6
(Volume: 17,114m°) ’ — The production of forage crops
considering yield of 70% in corn and
Watershed 3 (5.368m) whole crop rice: About 2,957 tons in
Forage (Volume: 20,129m?) ’ Watershed 2, about 3,478 tons in
loading - - Watershed 3, about 2,803 tons in
facility Watershed 4 (1.235117) Watershed 5.
(Volume: 4,632m?) ’ M)~ The production of forage crops
considering yield of 50% in italian
Watershed 5 , ryegrass and winter oat: About 397 tons
(Volume: 16,224m°) (4,3260) | in Watershed 1, about 944 tons in
’ Watershed 4,
Watershed 6 |~ Consumed in Gimje, Buan, and Gunsan
(Volume: 8.51m’) (2,270m) | without loading in the area,
Rice
Shipping o )
and Shipping |\, Possible | POoS9
Distribution facility complex
(RPC)
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NRTAE O35 NN

Facility

Scale

Number

Location

Required
Area

Details

Farming
Infrastructure

Agricultural
equipments

N/A

— Integrated management of agricultural
equipments (Repair, storage, lease etc.).

Water
supply

Storage
Facility

Grain
drying
storage
silo

Volume: 300 tons
(11,26m X 10.8m)

About
140m?

Grain production of Watershed 1 is about
78 tons considering the yield of 50%.
Grain production of Watershed 4 is about
186 tons considering the yield of 50%.
It is assumed that there is no improvement
in yield due to desalinization,

— Installation of one 300 ton capacity silo
instead of 100 and 200 ton capacity silos
because of the price,

— The shortest distance considering internal

accessibility of harvested grain storage in

District 1 and 4, and external accessibility

of clusters,

No additional installation in Watershed 2,

3, 5, and 6.

Forage
loading
facility

Watershed 1
(Volume: 4,574m°)

Watershed 2
(Volume: 17,114m®)

Watershed 3
(Volume: 20,129m%)

Watershed 4
(Volume: 10,881m®)

Watershed 5
(Volume: 16,224m%)

Watershed 6
(Volume: 8,511m°)

(1,220m?)

(4,564n7)

(5,368m?)

(2,902n7)

(4,326m)

(2,270m?)

— The production of forage crops considering
the yield of 90% in corn and soybean
cultivation is about 1,731 tons in
Watershed 6.

— The production of forage crops considering
yield of 70% in corn and whole crop rice:
About 2,957 tons in Watershed 2, about
3,478 tons in Watershed 3, about 2,803
tons in Watershed 5,

— The production of forage crops considering

yield of 50% in corn and whole crop rice:

About 790 tons in Watershed 1, about

1,880 tons in Watershed 4

Average weight of forage: corn 572kg/roll,

corn and whole crop rice 486kg/roll,

italian ryegrass and winter oat 573kg/roll.

Roll (1.,2mX1.0—1.5m) is stacked in 5layers

of 3 floors to calculate the scale and

required area,

Consumed in Gimje, Buan, and Gunsan

without loading in the area.

Shipping
and
Distribution

Shipping
facility

N/A

Possible

Rice
processing
complex
(RPC)
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