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ABSTRACT

Government of Garut Regency has been preparing to allocate some spaces for food security inte-
grated within spatial planning as it is a mandate of the Natdonal Law Mo 41, 2009, There are several
criteria to delineate food-production areas, including biophysical, socio and economic factors.
However, detailed variables and criteria need further exploration and exercises. This research aims
to find out appropriate factors and criteria to match local requirements, hence contributing to food
security on either local or larger community areas. To achieve the goals, this research employed
high resalution imageries such as ALOS AVNIR-2 and Quickbird irnageries, covpled with infrastruc-
ture, land system, administrative maps, and socio-economic datasets. Field data were obtained
through several site surveys which were utilized to vatidate image interpretation and observe
detailed socio-economic aspects of farmers. Several methods were implemented such as remotely
sensed baseline rice mapping, spatial analysis using GIS tools and statistical analysis. The result
showed that appropriate variables used tc assess sustainable local food-producton areas were
different in some districts {kecomatan}. Not all generic variables such as land suitability could be
implemented to identify paddy-production on all districts. Different varizbles were more influental
than physical aspects. These included capacity of food supply for local demand and establishment
of environmental friendly land management. in terms of food security status, the research indi-
cated that majority of districts secured their local food requirements and few of them had excess
rice production. At Garut Regency leve!, the aggregated data showed that Garut had some surplus
in paddy production. This information combined with demographic, paddy production and other
data implied that several zones of rice fields required sorme protections either in cultivated or in
protected area in the spatial planning. In 2ddition, environmenial virtue has to be incuded within
agricultural zaning for better land protection in food security campaign.

Keyword: Local food security, spatial analysis, unique land management, paddy balance, land
zonation,
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" Introduction

The Government of Garut Regency prepares to zllocate land for food security in current
revisjion of spatial plan as it is a mandatory to obey the National Law No 41/ 2009. To
support this task, itis necessary to mark out areas te ensure sustainable food development.
There are some constraints to delineate rice field in-Garut, including imited physically-
suitable and legally-acceptable areas for paddy culiivation and disaster prone due to
volcanic eruption, tsunami, landslide, and sloping land. The actual paddy fields inventory
has not been systematically developed yet. Therefore, baseline map of paddy production
area was known inaCCl;rately. There are several criteriz to define the sustainable rice field
area, including biophysical, socio and economic factors. Some researches considered all
of these conceptual criteria to demarcate sustainable food production area, for instance
Christina (2011) who delineated food region in West lava and Bachry {2011) who marked
out land for sagoa in Papua. These explorations have utilized remote sensing and GIS and
have contributed significantly supporting spatial plan (Barus, 2011; Barus et af., 2011).
Since the law has quite pristine and has limited directives, apparently its implementaton
is uncertain. Methods and executions should be explored to direct and put the regulation

into operation properly. Detail factors and criteria are supposed to be explored.

Many scholars such as Brown et al. (2003], Gamage et al. (2009}, and Boken et al. {2009}
reported various methods to map irrigated land where it was usually cultivated by paddy.
Indeed, time ser-fes aspect was seemed to be the focus of those researches, since it was
carried out an a global map project. Therefore, most of them employed coarse to medium
spatial resolution of imageries for the purpase. Since Indonesian farmer is in average

occupied small scale of land, high spatial resolution of image should be employed.

The general purpose of this research is to find out several appropriate factors and crite =
to match local requirements, hence contributing to secure food sufficiency for local 27 -
larger communities. The specific purposes were (1) to develop actual paddy field map =~ -
its characteristics, (2) to analyze food security status of district, (3) to delineate sustar~=-
paddy-production area regarding Act No 43, 2009, and (4) to develop contribun =
paddy field on regional spatial plan (RTRW),
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Method

There were two types of data employed in this research, i.e. primary and secondary
data. Some primary data comprised of paddy field map (2011), paddy production and
socic-economic aspect of farming system, while the secondary data consisted of ALOS
image (2009}, Quickbird (2010), infrastructure/firrigation mag, land system (1990, scale
1:250,000), draft of Spatial Plan of Garut Regency 2011—2025, administrative maps, and
some socio-economic aspects of farmers (2010). The research was conducted on May —
July 2011, in Studio of Regional information of Crespent, 1P8 and field observation on June,

2011.

There are three methods implemented, including image interpretation to generate paddy
field map through visual interpretation of high resolution imageries and the ground check;
GIS analysis of several thematic maps such as land system, paddy field map, irrigation map,
spatial planning map, and others; and statistical analysis. The image -interpretation was
performed by using visual keys of interpretation such as tone or color, texture, structure,
association, shape, etc {(Jensen, 2000). Quickbird imagery was uitilized as primary source
on iMage interpretation to delineate paddy field, while ALOS data was used 10 complete
and fill up some areas with severe cloud covered. The result of interpretation was used
as paddy field baseline (sowah boku). Geographical analysis was carried out to develop
land capability map which was used as basic consideration to evaluate ohysical aspects of
paddy field. It was then super imposed with thematic maps of irrigation, road and regional
spatial plan (RTRW). The stage was important to match recent paddy field distribution
and future allocation of paddy-production area on RTRW. Moreover, database resulted
from the previous stage was then empl-oyed to calculste land required to fulfilt food
demand. The food demand was estimated for 25 years in the future from average of 10
vears population growth (1871-2009) and paddy consumption according to minimum and
maximum of national and also local standard. Some current (2008) paddy productivity
of each sub-districts and cropping intensity (indeks pertanaman) were considered to

calculate paddy balancing system.
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"Result And Disscussion

Actual paddy field and characteristics

Garut is one of potential regencies on West Java for food praduction. It is because of its

physical characteristics coupling with strategic position due ta proximity to Bandung, the

capital of West Java. Result of image delineation was total acreages which then called

as “sawah baku” or standard area of food production. There were approximately 45 521

Hectares could be designated as the food production areas. The inventory was based on

all scattered polygons identified and verified using ground data (approximately 400 GCPs)

distributed in all kecamaotons of Garut, in-depth interviews with farmers, and supporting

data such as food area dynamics, and seasonal cultivation. The distribution of standard

area for food production in 2lt kecamaotons is presented in Table 1.

Table 9. Distribution of paddy field in all kecamatans of Garut Regency

No  Kecamatan | Acreages | Percentage | No | Kecamaten | Acreages ' Percentage (%),
] = (Ha) (%) . (Ha) '

1 Banjarwangi 1,725.22 3.79 22 Kersamanah 586.59 129

2 Banyuresmi | 1,201.34 . ‘2.6.4.. 23 Leles 1,069.17 235
3 Boyongbong | 140748 | 309 |24 |lewwigoong | 92453 | 203
4 | Bl.Umbangan | 1,610.26 354 |25 |Malangbong | 1811.85 398

5 Bungbulang 2,853.71‘ I_6,3E i ZT :'Iuekarmukti 961.21 211 _
[ Canngin 1,223.22 2.69 - 27 . Pes-kenjeng 2,244.05 5.15

7 | Cbalang 894,31 1.96 28 | Pomeung- L0108 | 222

peuk

-1 Cibaty 1,114.64 2.&1? . 29 : ﬁzr}mulihé_rm N 24”654 L 051-1

9 | Cibiuk | 509.26 2 30 f‘angankan 501.23 1.10

10 | Gigedug | __IEQ_SE 0-.:3-';- ‘31 Pasirwangi 679.10 1,49"

11 | Cihurip | e1es | 134 32 | Peundeuy 743.18 T les
12 Cikajang ! _155.?0 0.34 133 Samarang 1,045.62 2,35

13 | Cikelet | 1,629.64 3.5? 34 Selaawi 91201 i il 2.00 .-

14 | Cilawu . 1,180.40 259 35 | Singapaya 1,338.15 3 2.94

15 | Cisewy 2,102.10 462 |36 |Sucnaraj 310.40 068

16 | Cisompet 1,643.13 361 |37 |sukaresi | 7e068 | 163

7 Cisurupan | 867.68 o1 ‘ 38 | Sukawening 1,030.78 226
118 | GarutKota [ 89483 = 197 |39 | Talegone Lo0068 | 418

19 | Kadungora | 1,292.02 284 |40 |Torogong | 126823 | 257

Kaler

| q2-6_-_l<afangpaw|tan 1,485.36 326 , 41 Tar(;gong 844.49 186
- ! R F— . Kldu‘ :

21 | Karangtengah 308.09 068 (42 | Wanaraja 45528 100
U o | TOTAL {¢a) _ 4552060 | 1000
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Figure 1. Spatial Distribution of paddy field in Garut Regency (green spot)

From the image processing and GIS procedure, spatial distribution of paddy field in Garut
could be delineated as presented in Figure 1. Apparently it is distributed from North to

South of Garut.

The figure shows that rmost of paddy field located in the North part of Garut. The density
is quiet intense in the North than in the South. Apparently, parcel of the paddy field
Iwas quite different between South and Mort region of Garut. In the North and Center of
Garut parcel size is quite bigger than in the North part. Spatial distribution of river is also
denser in the North and the South. Paddy is highly consuming water during its growth.
Water availability is crucial and demanded to suppoert the paddy-growth therefore close
area to river will always be preferred. Besides, considering the physical characteristics
of soils and its topographic, the North area is quiet flatter than South and considered

more suitable 1o support paddy growth the the South areas. It was then assessed the
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Figure 2. Spatial distribution of land capability in Garut Regency

physical characteristics of those paddy area to guide food production area designaton.
Some variables including slope, fand system and climate characteristics were considered
to direct the delineation. Map of land capability was generated from those vartables and

the spatial distribution is presented in Figure 2.
Figure 3,

Food security of Garut District

Food security is an important issue since it is related to human basic need. Discussing
food security of Indonesian context means dealing with paddy. Garut has been stated as
one of West java’s paddy-production area. To guarantee whether it can be fulfilled s=lf-
sufficiently, baseline paddy field and current land use must be delineated precisely. The
previous part has discussed empirical paddy field of Garut Regency and some charactensncs

including cropping intensity and yield of each sub district. From the delineated areas. .-
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was estimated paddy produced at each sub district in the next 25 years. The result was

then matched with the rice demand calculated from number of population and standard

consumption. It is presented in Table 1,

Téble 10. Estimated population, rice demand and balancing status on the next 25 years

Subdiswicts | Esbmated [ ~ Ricedemand : Estimated batancing rice [tan)
SH | e ] o usingGant | wing  usingindomesian | vungGant |
b 1 -_: 2 Ak :B-.'.! 1, .| L WL:I : a h-;‘v :“‘ ! i3 ; . ‘!mﬂ . standard
¥ | sandard standard oAl stadand T I -
: £ (max) (min) | med %
Banjarwangi 101107 12447 14054 10717 -108 714 52
L Banyuresmi 136227 18138 18936 14440 !i 3687 4514 .
i Bayongbong 356000 . | 21147 2101 leesd | a6 10415 5168
B Limbangan | 123623 16142 17184 13104 2289 1547 [ 5627
¢ Bungovlang 97903 13021 13608 w3 | aen &85 | usIs
' 41268 se89 | 5136 4 1532 3284 2616
1 esss; | s | s 69¢9 25 0 376
_J 113428 16095 15776 woa | w285 891 I
‘| 44753 5952 6 e | 85 | 324 1153
o -—— e — —— | —— e g o S ——. —— At e —— -
| s 076 7395 s640 | 5733 | -6052 4297
| 25854 339 3594 240 EL B 3405 4258 I
il SO =t [ ) il | [ Y= o S NN S
128028 17716 17593 1278 16033 16810 2251
! seses 7966 326 6349 10058 a0 nesr |
S SO P i = e ST (o RSN, NG s
| 158019 21136 22080 w845 | 16652 17606 12361
| so0 67%) 7056 5381 8720 2155 10161
i 7 3631 10086 w1 | mm 219 2587
! BRI S B S S SR Y G S S
[ 166476 21401 23140 i 1sss | 1sem 16676 -30982
oe e | RS, i =i Mt
[ s 21031 21950 16762 | -1058¢ 13 8328
» | oamas | wmm 19103 14568 2 1036 1499 I
Karangosweian | 200687 | 26693 897 maze | oaass 560 | BT
- - g ——— —— . el — ] ——— —— Ay et e e Yy W S——
Xeanglengah | 24528 | 331 3465 Wi £ ; 1033
} | 210 i
Xecsamansh s | o o | s | am | wm s |
Letes 116031 15432 16126 | 2209 a8 | e 685
] Leuwigoong 64328 8535 5025
Malan 104755 25802 20m
it iainl A0S ki e gl ST, l__
| Mekacrnukn 12449 w6 | w0 ! ]
e —— r—— e ——— il— —te amed — e o — Bt e it 440410 —|
' Pakenjeng 95385 neeo | amn | 10m0 | anes | a7 7318
| Pameungpeuk 6764 w0 | e | e  omso | 3009 4882
Pamulihan 24390 | ome | o2ses | | 1568 763
Pangatkan | 55885 7433 s | s | w8 1933 53
Pauraangi | 83463 11765 wer | e | e aom 4m
——— e s m . —— e ——— e - —— --——__—-—i-_—__—-—-——-1-——_ —— .
Peundewy 36558 8% 5095 ¢ 3886 nr | 07 | 1717
2 e = M
Samaeng | 125840 8% | 1% 13350 4eoa s34 | -1098
Setasuri | sue | s | sz © e | e | 312
d o e i i i g | : i Sy S,
Sngapye | 70578 5397 l ss10 7431 s | saes 7787
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[ subdistices | Estionated Rice demand | Estimated balancing rice (ton]

Parulati x e
- :

| faih L ; [ 5 R
: B ‘using using using Garut - using | using Indonesian | using Garnut
,_ BN ko ; St I i ey T L aeasy
= standard standard i standard !
I {max) [rmin} ’ i {max) : r ||
[y | | i
¥ 1 1 !
Sucinaraja | 5515 i 4205 ! g7 | -3080 |7
Sukaresmi 2054 | s279 -1021 A5 1
Sukawening | 80761 | s0781 | 11726 8561 {147 E
Talegong 45018 5987 ! 6258 4N | 15124 14853 16339
Tarogong Saler | 156523 20818 l 21752 16591 -1278 8218 <3053
Tarogong Kidel § 141825 18863 | 19714 | 15033 5160 | -100n 5311
Wanarag 65377 | 8595 | 9027 ' 6930 5126 | 5518 | 3380
- - - -.t $ - — JI - - a
{ Jumish | e | «83805 | 282639 | 3680% 1331 e 929

In general, using the Indonesian rice-consumption standard both maximum and minimum,
local production was less than total demand. Since the Garut standard not as much of
those, it apparently will be fulfilled self sufficiently. Indeed, if we examines in detail at each

sub district, it seems that some of sub districts will discontent its local demand.
Area for paddy sustainable development

Paddy sustainable development was determined considering its physical characteristics,
current {existing) condition of paddy area and production and local self-sufficiency. The
result showed that appropriate variables used to delineate sustainable land for agricultural
food was different among sub-districts. There was no generic variable to mark out paddy
field in all sub-districts, whereas different variables were more important in such sub-
districts but apparently not in the others. Capacity to supply food for local demand and
establishing friendly environmental land management came out to be considered in some
cases. Table 2 shows 3 type of priority area to ensure sustainable land for foods in Garut

Regency.

Priority of agricultural land te support food security in Garut Regency, its acreages,

‘cropping intensity and production for every sub districts

No Kec—:amatan Paddy Acreages Cropping P'adds"r préduction ' 'i;'ﬁ‘orihj for agr. “I
. : {Ha) intensity (Ha) | land __'
1 Banjarwangi 1,725.22 P2 - mz‘.—‘,an.so 1
__2_ Balwures‘rni | 1,201.34 IP3--- 24,566.20 ’ 1
_3 Ba;(-);ts;mg - -1,»-10?_48 o IP2 | 31,6.;9_;}0 i 1
Hrz 8l let;angan - 15_10_2; I m"-.rP3 o _ 561360 | 1
5 Bungbutang | i 2,868.71 | 'rpz 42,878.80 2
: B .‘C.a-riugin - 1,223.22 1P2 i 8,960.80 .' . 3
.? - .Clb_a_lc;g__ — ééiai E__,.{Pz o e 3_ ..........
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'I-\Ip, Kecamatan —l Paddy Acreages Cropping Paddy production Pri_éﬁt'yfq,r,_:_agn_'.
. & | (Ha) intensity | (Ha) “land =
I8 | cvatu 111464 P3| 15,689.60 1
[9_“ Ccbick 1L 50926 T ®: | 1023400 1
,5'10 Cgeduig 16952 | w2 | 369280 2
1 [chue | Ceuise | w3 | 670100 |
12 Ckeaang | 15620 —.i w2 2m780 2
Chelet | 16964 | 3 126908 | 3
Glaws 118040 | wr | 1sea0 :
Csews | 2a0210 | w2 | 1913080 3
[Csompet | 1ea1z | m2 '-__12'352'1_20 o
""" Csurupan | 867.68 e T s, 29550 o
\Garstkoa | soas3 1_ w2 21ms0 . 3
[13 “Kadungora _"1_2_92 02 T3 2765600
130 | Kovangpawaten 1,485.36 . w2 | 2701020
Kerangtengah 30809 :_ P izes200 | 2
‘Kersamenah | ‘—53_5_59_ L e " Tsawo000 | 2
"""" leles | 108917 *- w3 ao03sag0 | 1
leuwgoong | 92453 | 183 02040 | 2
Malangbong *—_1,;5_1“3; T ws | memse | 1
M;armulmu“ " es1tz1 | w3 | 1069940 2
“|"pakenjeng 234405 w2 | mesam ”Tr Y
[Pameungpeck | 101058 {—“AE _'t Tuwmse | 1
amulihan | 24654 |  ®2 | 644260 __T' ________ :
---- Pangatikan |  SOL23 | i3 _[ 7,842.60 l 2
CPaswwang | 67910 | 2| 1149880 1
i Peundewy | 74318 _H\—" w2 1311540 2
33 Samarang 162 | w3 | 23g7ee0 1
136 | Selaaw T oenm | w2 | 1zameo | 2|
;_35_ [;;ajaya T a3sas _ w3 | 13sese0 | 2 1
i"sﬁ | Sucinaraje 31040 _j- P2 _"-‘ £,014.20 __' N
Ié'% ________ sukaresmi | 74088 | ®2 | 1179460 1 __]
38 Sukawening 103078 | w3 21,854.80 ‘_ """"" 2
5 Tone | s | W | mewm |5
o TiogarigKaler I 116823 | ®3 | 1552320 1
(a [Twommgwan | eaeds | w3 | 1em200 v
2 fwwan | wsm | wm | emiw 3
I | essws0 | es | 7oeser0 | _j
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Spatial distribution of the prioritize areas presents in Figure 2. Three types of sustainable

land for agriculture in Garut Regency have these following characteristics:
1. Type-1: actually paddy field, irrigated, 3 x cropping intensity [IP-3) and slope
<8 %
Remark : The best and priority of the main area for paddy fields

2. Type-2:actually paddy field, non irrigated, 1 x cropping intensity or 2 x cropping
intensity, slope 8 —-15%

Remark : area of second priority and cropping intensity still should be improved with
technology
3. Type-3 :actually paddy field, non irrigated, al! cropping intensity, slope >=15 %

Remark : area of third priority which is potentially landslide area, local self-sufficiency

issues and surplus of rice balancing status.

p— -y

Figure 3. Spatial distribution of sustainable land for food and agriculture in Garut Regency
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Land for sustainable food production in refation to spatial planning

Currently revised Garut District spatial plan consist of two different classes, i.e. cultivated
and protected areas. The protected area covers almost 70 percent of Garut areas. it was
comprised of forest protection area in vulnerable land, volcanic hazard area, tsunami
hazard area, and landslide area. The cultivated region was composed of only 30 percent
{about 50,000 ha). Empirically, human activities including paddy production and agro-
forestry activities has established at the protected area. According to the National Law No
41, 2009, protection area should be excluded from human intensive utilization particularly

settlement; but it allows limited agricultural activities.

Paddy field is considered as intensive agriculture, and it covers approximately 45,000 ha in
Garut regency and some of it distributed in the protection area. Only small percentage of
paddy field, about 10,000 ha, is located in the culnvated region. To protect area and fulfill
dermand of rice then the paddy field is supposed to be defined as sustainable food and
agricuitural land. The definition means protecting the lands legally from encroachment

(conversion to other uses).

Sustainable agricultural land located in preserved areas has not been recognized in the
National Law No 41, 2009. Nonetheless, numbers of people relied on the cultivation
system were numerous. Government should take into account the fact and consider
local community self-sufficiency since most of the locations were barely accessible. The
importance of empirical phenomenonis (1) most of paddfﬁeidsa!ongwith settlement have
been established in the region before the new regulation released. (2} From environmental
perspective, these paddy fields has adapted to local condition and harmless locally and
globally, and (3) the existence of paddy production area in some places is a must to ensure

local self-sufficiency.

Database of paddy field acreage combine with demographic, paddy production and other
physical data eventually produced several zoning of paddy lands that should be protected

either laying in cultivated or in protected areas in the regional spatial plan (Figure 4).
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Figure 4. The scenano of sustainable land for food and agriculture to be
included in spatial plan
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Conclusion
Several important point from this research are as follows :

1. Total actual paddy field area in Garut District is 45 521 ha, with 2 different types, vi.z. (a)
type 1: paddy field with technical irrigation system, 3 times of harvesting, and suitable
for paddy with size of 19 583 ha; (b) type 2: paddy field non-irrigated, 1-2 x harvesting
time, and moderately suitable for paddy with size of 14 883 ha; and (c} type 3: paddy
field non-irrigated, any harvesting time, and not suitable for paddy with size of 10
599 ha.

2. The status of food balance system of Garut is currently surplus {180 000 ton), and
apparently will be less than demand for the next 25 years. However, in more detail
information, it reveals that 31 sub-districts will be surplus and 11 sub-districts will be
deficit. The land demand to guarantee food security foliowing local characteristics
will be 38 166 ha.

3. Using criteria of land for sustainable paddy / food production as indicated in the
National Law No 41, 2008, there are many potentizl paddy area can be developed for
sustainable food production, but it has been modified physically. Apparently, some
areas have to be protected although it has ‘less environmental suiiable’.

4, Following the draft of Spatial Plan developed by Garut-Regency Government, there are
only 9 food security region proposed in spatial plan which is located at the Cuitivated
Region. It represents small number of paddy field area (approximately 10,000 Haj,
and the rest areas proposed as land for food security or reserve land for food security
area are located at the Preserved Areas. This empirical phenomenon has not been
recognized and administrated in the current regulation.
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