NGHIEN CUU DANH GIA BIEN DONG TAI NGUYEN
VUON QUOC GIA XUAN THUY BANG PHUONG PHAP
VIEN THAM VA HE THONG TIN DIA LY

PHAM VIET HUNG, DPANG ANH TUAN, LE HAI QUANG
Trung tdm Nghién cuu Tai nguyén va Méi truong, DHQGHN

HA QUY QUYNH
Vién Sinh thdi va Tai nguyén Sinh vat, Vién KHCN Viét Nam

MG DAU

Hé sinh thdi clia song ven bién 12 mot trong nhitng hé sinh théi hét siic nhay cam,
ching c6 thé thay déi sau sac khi bi anh hudng ctia céc tac dong tu nhién (séng than, li...)
va nhan tdc do hoat dong phét trién kinh t&€. Xuan Thay la khu bdo ton dat ngap nuéc va
khu RAMSAR dau tién cua Viét Nam, dugc thanh 1ap nam 1986. Hang nam Xuan Thuy
don nhan, héa giai hang triéu tdn phu sa, hop chat hitu co, vo co tir clra Ba Lat, dac biét
hang nam Xuan Thay dén hang van luot chim di cu trd dong trong d6 cé loai Co thia
(Platalea minor).

Nghién cttu dénh gia bién dong tai nguyén bing phuong phéap vién thim va hé thong
thong tin dia 1y cho phép khic phuc nhitng nhugc diém ma c4c phuong phap truyén thong
con han ché; c6 thé ké dén: nhin nhan céc doi tugng nghién ctu chia minh mot cach téng
thé, truc quan, thé hién duogc tinh khdch quan khi dénh gid va so sdnh; cdc thong tin thu
nhan tir d6i tuong c¢6 nhiéu wu diém nhu nhanh, da thoi gian, do chinh x4c cao; chiét xuat
thong tin nhanh, gon va chinh xéc... O Viéet Nam, cong nghé bay, chup anh da duoc thuc
hién va dua vao tng dung ngdy mot rong rai, kinh phi cho viéc thu thap thong tin c6 thé
chap nhan dugc cho cdc nganh khoa hoc. Xuat phat tir nhu cau thuc t€ dé tai “Nghién ciiu
ddnh gid bién dong tai nguyén Khu Bdo ton Thién nhién Xudn Thity bang phuong phdp vién
tham va hé thong tin dia ly” dugc thuc hién nhim tng dung cong nghé vién thdm va GIS
vao nghién ctu danh gia bién dong tai nguyén 6 Khu Béao ton Thién nhién Xuan Thuy.

CO SO LY THUYET
Phan tich tu liéu anh, ban dé va cac théng tin lién quan

Hién trang nghién ctu trén ban do dia hinh.
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Céc d6i tugng nhan sinh thudng cé dang tuyén, dé quan sét, dugc chon lam cdc doi
tuong ma trén do c6 thé 14y cac diém khong ché dung cho cong tdc nin chinh sau nay:

— Nhiéu tuyén dé bao, dé bién;

— Hé thong thiy van;

— Hé thong duong giao thong.

Cac doi tuong hién trang st dung dit cling dugc chi y va nghién ctu.

Chuyén ddi cdc thong tin ban do gidy trén sang dang so, thong qua ban so va cic
phan mém...
Nghién ctru anh may bay

Tu liéu anh mdy bay da va dang mang lai cho khoa hoc vién thim nhiéu thanh cong
dang ké. Sir dung kinh 1ap thé dé quan sit cdc déi twong qua dnh may bay cho phép ngudi
nghién cttu xdc dinh, phan loai doi tugng qua mau sic, cap do xam, hinh dang va dac biét 1a
chiéu cao, kich thuGc nhu & ngoai thuc t€. Quan sat, phan biét chiéu cao, tinh trang cla
RNM (RNM) non va RNM truéng thanh.

Vi kha nang nhan biét va phan biét dugc trén 25 cap do do xam cta mat ngudi binh
thudong, anh may bay cho phép giai dodn bing mét thudng thong qua cdc doi tuong, hién
trang sir dung tai nguyén dat trong khu vuc nghién ctu.

Trong nghién citu nay, chiing toi st dung anh may bay do Cuc Ban d6 chup theo céc
moc 1986, 2000. O ty 1& 1/23.000, anh mdy bay cho phép quan st bang mat thuong céc vat
thé c6 kich thudc 2,5 mét trd 1én, twong tGng véi doi tuong ¢ kich thude 16n hon 0,1 cm
trén anh. V6i su hd tro ctia kinh lap thé, cho phép xac dinh chiéu cao va hinh déng cta vat
thé.

Tich hgp cac théng tin ban dé va cac dir liéu anh

Céc thong tin ban do va cac thong tin dit liéu anh dugc chong ghép 1én nhau, tao ra
loai ban d6 s&, phan 4nh ddy du c4c thong tin can thiét dé dung 1am s6 liéu dau vao cho bai
todn nghién cttu tai nguyén RNM va cdc dang tai nguyén khac.

NGHIEN cUU BDANH GIA BIEN DONG TAI NGUYEN VUGN QUOC GIA XUAN
THUY

Phan tich tu liéu anh, ban dé va cac théng tin lién quan
Hién trang nghién cuu trén ban dé dia hinh nam 1986

Khu Bao ton Thién nhién Xuan Thiy nam 1986 bao gom khu dan cu, khu canh tac
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nong nghiép, khu nuoi trong thiy hai san va cdc khu RNM. Bii bién dugc ciu tao chl yéu
1a céc loai tram tich cat, cat pha mAu xam, nau xdm c6 ngudn goc bién. Hang ngay bi ngap
va phoi kho theo chu ky thily triéu. Bién do thiy triéu trung binh 12 1,8 m, t6i da c6 thé dat
tGi 3,7 m.

Hién trang nghién cuu trén ban dé dia hinh nam 1996

Nam 1996, Khu Bao ton Thién nhién, Khu RAMSAR Xuan Thuy da hinh thanh duoc
9 nam. Thoi gian nay Xuan Thuy dugc dac trung bai:

— Nhiéu tuyén dé bao, dé bién; dién tich lau say bi thu hep; RNM ciing bi thu hep.
— RNM Il4n ra khu vuc ¢6n Ngan véi toc do kha cao, hau nhu toan bo dién tich Con
Ngan dugc che phu bdi dién tich RNM.

— Khu vuc ¢6n Lu xuat hién cdc ddm tom, nuoéi trong thiy hai san. Cac dam tom da
dugc dap deé bao xung quanh. C4c bai bun phia Tay Nam Khu Bao t6n khai thac tu nhién
phat trién (vay nuoi vang).

— Dit ct bién phan phia Dong Nam Khu Bao t6n (du6i con Ngan) néi cao, xudt hién
céc bai cét doc theo dudng bd bién clia con Lu.

— Rumg phi lao phét trién doc theo dai dit cdt méi hinh thanh ctia con Ngan.

Hién trang nghién cuu anh hang khéng 1986

Su phan bo cidp do x4m trén anh hang khong tir dé bién quoc gia dén bd bién phia
ngodi clia con Ngan phan 4dnh su bién doi thanh phan mudi clia moi trudng dat. Su bien déi
tlr ngot sang lo, tit 1o sang man. Quy luat nay dién ra khi cdc tram tich song-bién lién tuc
béi ling 1én bé mit cdc con, tdc dong ciia bién gidm manh theo chiéu sau vao dat lién. Qu4
trinh nay con dugc thic ddy khi c6 su tic dong clia con ngudi, v6i cong cudc quai dé 14n
bién va thau chua rira man, dan dén su thay ddi clia céc kiéu canh quan:

— Tir dat canh tic lda nuéc sang nuodi trong thay hai san xen 1an lau siy va RNM.
Day la su thay déi phia trong va ngoai dé bién.

— Dién tich nuoi trong thily hai san sang RNM. Thay ddi nay c6 ranh gi6i 12 cac dé
bao dam tom.

— Rimg phi lao phét trién trén bai cét chay dai doc theo bd bién 1a dic trung cua kiéu
bd bién mai mon (dia phuong).

— RNM non phat trién trén cac bai bun 1a dic trung clia khu vuc dang dugc boi tu cac
vat chat phu sa.
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Hién trang nghién cuu anh hang khéng 2000

Trén anh hang khong nam 2000, cap do xdm thé hién 16 nét su tic dong cuia con
nguoi dén Khu Bio ton, su xuat hién clia cic déi tuong dang tuyén, chay dai, thing bao
quanh RNM va lau say, trén phan 16n dién tich cta con Ngan. Day la két qua cua cac hoat
dong quai dé bao cac khu RNM, céc khu lau say dé xay dung cdc ddm tom. Nong do mudi
tr 0,5-1,5% (n6éng d6 ma tom, cua sinh s6ng) cac thuc vat nhu su, vet, ban sé€ dan duoc thay
thé€ bang lau say.

Cdc kiéu canh quan xuat hién thoi ky ndy: Khu vuc nuoi trong thiy hai san; RNM
phia trong dam tom, ngoai dam tom; Trang co, lau, siy; Dat cat; Rung phi lao; va Bai bun.

Kiém tra thuc dia

ba tién hanh khao sét thuc dia vao thang 5, thang 10 nam 2002 va thang 3 nam 2003.
Muc tiéu chinh ctia cic dot khao sat nham kiém tra két qua xir Iy anh va c4c thong tin khéc.

Khu vuc cén Ngan

Kéo dai tir dé bién ra dén bo dé bao dim tom sat Ban Quan ly. Canh quan khu vuc
ndy it c6 su thay déi so v6i ban do nam 1998, cdc ddm tom van ton tai, phat trién, hé thuc
vat phia trong dam tom cht yéu 1a RNM va cdc trang co, lau say.

Hé thong dé bao, duong dugc tu stra va bao dudng, cac cong ldy, thai nuéc cua dam
tom dugc cai tién va lam méi. Pac biét, 2 dot khao sat vao thang 5 va thang 10 nam 2002
da nghi nhan duoc su phét trién clia cdc tuyén dé bao dam tom khu vuc cudi ctia con Ngan,
da phong van nguoi dan di dap dé bao dam tom va dugc biét s& ¢c6 méi mot dam tom voi
dién tich khoang 25 ha, trong d6 khoang 6 ha 1a RNM.

Khu vuc phia Bac cén Lu

Pugc giéi han boi song Tra va bién. Con Lu dugc bao phil boi hé thuc vat RNM,
thanh phan loai thuc vat chu yéu la cac loai Kadelia candel. Pay la ving chinh ctia Khu
Bdo ton, it ¢6 su tdc dong clia con ngudi & khu vuc nay. Ring phi lao, phat trién dai vé 2
huéng Bac, Nam ctua Khu Bao ton.

Khu vuc phia Nam cua cén Lu

Day la phin duoi cta con, lién tuc dugc boi lang phu sa, dién tich con néi cao tiang
hang nam, bai bun m& rong. Trén cdc bai bun phat trién cdc hoat dong khai thic ngu
nghiép va nuoi trong thiy hai san. Cac vay nudi vang cta cac chu tu nhan hoat dong trén
viing bun ngap triéu. C6 su phat trién cia RNM non, thuc vat ngap man cao khoang 30-40
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cm. Day 1a khu vuc ngap triéu 2/3 thoi gian trong ngay. Da ti€n hanh quan sat va phong véan
cac chu vay vang tai khu vuc nay.

Quy trinh thuc hién
Chuyén déi dirliéu gidy, anh dirliéu sé

Dit liéu ban do gidy

Céc ban d6 dia hinh luéi chi€u Gausse, ty 1& 1/50.000 nam 1986, 1998 duoc s6 héa
bang phan mém AutoCAD, dé tao ra cdc 16p thong tin: Hé thong thly van (song ngdi, kénh

lach); He thong dé song, bién. Thoi ky 1986 va 2000: Ranh gi6i cdc ving bai triéu, ving
boi trude nam 1986 va 2000; Khoanh viing céc dién tich c6 thuc vat.

Dit liéu anh
Anh hang khong chup nam 1986, 2000 khé rong 30x30 c¢m, ty 1¢ 1/23.000, do phi
50%, duoc quét chuyén déi va Ivu dudi format TIFF.

Ndn chinh hinh hoc

Cong viéc nan chinh hinh hoc duoc thuc hién d6i véi tit cdc cac cap anh hang khong.
Str dung cédc d6i tugng dang tuyén nhu hé thong dé va dudng giao thong cua ban d6 dia
hinh dé nén chinh hinh hoc.

Gidi doan bang mat thuong

Dua vao cap do xdm ma mait thudng c6 thé biét dugc (mét thudng cé thé phan biét
duoc 20 cip do xdm khac nhau) két hop véi kha niang nhin lap thé cha anh hang khong va
phan tich logic da phan loai dugc cac doi tugng khac nhau (cho ca 2 thoi ky).

Céc doi tugng bao gom: Bai bun, rimg phi lao, RNM, RNM non, ddm tom (dién tich
nuSc mat), dat cit bién, rai ric ciy bui va co, co lau, sdy (trong ddm tom), cd lau, siy
(ngoai dam tom), RNM (trong dam tom), thd cu va dat nong nghiép.

Xdy dung ban dé

Cic s6 liéu trén duoc chuyén déi sang dang vector & format DXF ciia phdn mém
AutoCAD.

St dung phan mém Arc/Info dé xay dung polygon, xay dung ban d6 Topology véi
cac thuoc tinh (code) da nhap tir khau giai doan va vao so liéu.
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Cic 16p thong tin nhu kiéu cdnh quan, giao thong, thiiy vdn... duoc xay dung va
chuyén déi sang s6 lieu cia Mapinfo. Céc ban do hién trang sir dung tai nguyén nam 1986,
2000 dugc xay dung va in tir phan mém Mapinfo.

Xdc dinh bién déng

Str dung chiic nang chong ghép cta hé thong tin dia 1y (chiic nang overlay cua phan
mém ARC/info) véi s6 liéu ddu vao la cic ban d6 hién trang st dung tai nguyén & céc thoi
ky khic nhau, da tién hanh chong ghép ban d6 gitta nam 1986 va 2000 thu dugc:

— Ban d6 Topology Khu Bao ton Thién nhién Xuan Thuy;

— Tét ca cdc polygon déu c6 2 thuoc tinh, 2 code quy dinh d6i tuong sir dung dat & 2
thoi ky;

— Ban d6 nay dugc chuyén d6i sang dang format cia Mapinfo;

— Xac dinh cédc cap bién dong, cac polygon c6 2 code khac nhau.
Két qua

Ban do hién trang sur dung tai nguyén nam 1986

ba xac dinh dugc cac doi tugng st dung dét tai Khu Bao ton Thién nhién Xuan Thuy
nam 1986 (Bang 1, Hinh 1):

Bang1. Cac kiéu canh quan Khu B3o tén Thién nhién Xuan Thiy nam 1986

1T Kiéu canh quan Dién tich (ha) Ghi chu
1 Bai bun 2.470,7

2 Rung phi lao 24,0

3 RNM 1.156,7

4 Pam tom 4323 + nuéi trong
5 RNM non 271,5

6 D4t cat bién, rai rac cay bui va cd 372,8

7 C4 lau, say 111,8
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2500

2000

1500

1000+
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O Bai bun

B Ring Phi lao
ORung ngap man
ODbam tom

B Ring ngap man non

O Dat cat bién, ri rdc cay bui va co

B Co lau, say

Hinh 1. Biéu ty & dién tich cac loai canh quan tai Khu Xuan Thiy nim 1986

Ban do hién trang surdung tai nguyén nam 2000

nam 2000 (Bang 2, Hinh 2):

bi xdc dinh dugc cac doi tugng str dung dat tai Khu Bao ton Thién nhién Xuan Thuy

Bang 2. Cac kiéu canh quan Khu Bao tén Thién nhién Xuan Thiy nam 2000

T Kiéu canh quan Dién tich m? Ghi chu
1 Ba&i bun 1.474,7

2 Rung phi lao 164,4

3 RNM 411,9

4 Dam tém (dién tich nuéc mat) 2.795,5 + nudi tréng
5 RNM non 372,2

6 Dat cat bién, rai rac cay bui va co 356,5

7 Cé lau, say (trong dam tém) 71,9

8 Cé lau, say (ngoai dam tém) 46,5

9 RNM (trong dam tém) 358,3

10 Thé cu va dat néng nghiép 311,8
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3000 O Bai bun

25004 B Rung Phi lao
20001 ORimg ngap man
ODbam tom,(dién tich nuGe mat)
15001 B Rimg ngap méan non
1000 ODbat cét bién, ri rdc cay bui va co
5004 B C0 lau, siy (trong ddm tom)
0l OCo lau, say (Ngoai dam tom)

1 B Rimg ngap mén (trong ddm tom)

B Tho cu va dat nong nghiép

Hinh 2. Ty Ié dién tich cac loai dat tai Khu Bao ton Thién nhién Xuan Thiy nim 2000

Bién déng hién trang su dung tai nguyén tai Xudn Thuy tir nam 1986 dén
nam 2000

TT 1986 2000 Dién tich (ha)
1 RNM non RNM (trong dam tém) 57,9

2 RNM RNM (trong dam tém) 151,9

3 RNM Pam tém 663,4

4 Cé lau say Pam tém 70,3

5 Bién Bé&i bun moi 638,8

6 Céac loai Rung phi lao méi 310,5

7 S6 km dé bao méi xay dung

Mot bién dong dang chd nhit y nhat 1a: Bién dong tit RNM thanh dam tom, dién tich
ndy lén dén 663 ha, trén 10% dién tich dét n6i cao ciia Khu Bao ton.

C6 nhiéu dién tich RNM tru6c van tén tai, song do cac hoat dong dip dé ngan man
dé nuoi tom, nén su sinh trudng va phat trién ctia cic cay ngap man bi anh hudng, cu thé 1a
su chét dan cua cac cay nhu su, vet, ban, thay vao d6 1a su xuat hién cua cac cay nhu co, lau
say. Dién tich RNM van ton tai duéi ch€ do moi truong nudc ctia didm tom l1én dén
2.099.594 m? (khoing 210 ha).
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St dung céc chi tiéu sinh thai cta cac loai thuc vat ngap nudc, da xac dinh duoc dién
tich dat bai bun méi, khodng 640 ha, day 1a dién tich bai bun c6 su phat trién cla céc cay
ngap man nhu su, vet...

C6 70 ha dién tich c6 lau sy chuyén thanh ddm tom, dién tich nay khong dé lai dau
vét clia trang co da bi chét.

Sau 12 nam, Xuan Thay da bi thay déi béi cdc tuyén dé bao dim tom, ching ¢
nhiém vu ngin min, diéu hdoa nuéc cho cong cudc phat trién nganh nuoi trong thiy hai san.
Ciing chinh cédc tuyén dé nay da 1am bién d6i moi trudong tir man sang lg, dan dén RNM
trong dam tom suy thodi va chét dan. Tinh dén nam 2000, s6 luong dé bao dam tom dugc
dap méi 1a 65 km trén dién tich 1.000 ha ctia c6n Ngan. Nhu vay da c6 65 m/ha dé duogc
dap mdi.

Bang 3. Co cau tai nguyén sir dung thdi ky 1986, 2000 tai Xuan Thay

T Kiéu canh quan
Nam 2000 Nam 1986

1 Bai bun Bai bun

2 Rung phi lao Rung phi lao

3 RNM RNM

4 Dam tém (dién tich nu6c mat) Dam tém

5 RNM non RNM non

6 Da4t cat bién, rai rac cay bui va co D4t cat bién, rai rac cay bui va cé
7 Cé lau, say (trong dam tém) Cé lau, say

8 Cé lau, say (ngoai dam tém)

9 RNM (trong dam tém)

10 Thé cu va dat ndng nghiép

Nhin vao Hinh 3 ta thdy, c6 su chénh léch 16n gitra cac cap 1, cap 3 va cap 4. Cac
dién tich bi bién dong nay c6 thé 16n gdp hon 5 1an nhu & cap 4. Cap bién dong nay 1a su
phat trién méi cdc dim tom sau nhitng nam chuyén déi co cau.

Pa xuat hién méi 311 ha dién tich dat thd cu va dit nong nghiép, diéu nay chiing to
rang cac khu dat nay da dugc ngot héa va dua vao khai thac. Day 1a chu trinh cudi cta cong
cudc quai dé 14n bién, cai tao dit bai boi tir moi trudng min sang 1o sang ngot.
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Bién dong hién trang st dung dat 1986/2000

3000+

2500+
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Dién tich 1500+
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1 2 3 4 5 6 7 8 9 10

Hinh 3. Bién dong hién trang st dung dat nam 1986/2000

KET LUAN

1. Bing phuong phdp vién tham va hé thong tin dia 1y, cho phép nghién citu d6i tuong
mot cach téng quan, truc dién, nhanh, da thoi gian va khach quan. Viéc cap nhat tach, xuat
khau thong tin duoc thuc hién trong thoi gian ngin, két qua thé hién rd rang, dé sir dung,
tich chinh x4c cao.

2. Khu Bao ton Thién nhién Xuan Thay tir 1986-2000 c6 nhiing bién dong:

Moi trudng 1o thay thé din moi trudng min, quy trinh dién thé nay duoc thé hién qua
hang loat céc hoat dong san xuét kinh t€, nhu nuoi trong thiy hai san, dap bd, dé bao...

Toc do boi lang phu sa dién ra & phia Tay Nam cua Khu Bao ton (doi cén), kéo theo
su phat trién ctia dién tich rimg ngap nin non & noi méi boi.

Dién tich dam tom md rong, cac tuyén dé bao duoc xay dung mot cach nhanh chéng
dé phuc vu cho nghé nuoi trong thiy héi san. Dién tich dat thd cu xudt hién nhiéu theo su
bién d6i vé muc tiéu, va quy mo str dung tii nguyén.

3. Nguyén nhan cua cac bién dong trén thudc 2 nhém chinh:

Nhoém céc nhan t6 tu nhién, d6 1a quy luat dién thé cua cac ving dat boi ctra song ven
bién tir moi trudng man sang 1o, tlr 1o sang ngot.

Nhém nhén té con ngudi, do cac hoat dong muu ciu cta cudc song da tao ra su thay
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doi

vé dién mao, muc tiéu, va tinh chat cta hé thong tai nguyén & Khu Bao tén Thién nhién

Xuan Thuy.

vat,

Ap dung phuong phap vién tham va GIS d€ nghién citu céc doi tuong khic nhu dong
thuc vat tai Khu Bao ton Thién nhién Xuan Thuy 1a can thiét, cAdn dugc md rong va

trién khai nhanh chéng.
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RESEARCH AND ACCESS VARIABILITY OF NATURAL RESOURCES
IN XUAN THUY NATIONAL PARK BY REMOTE SENSING AND
GEOGRAPHIC INFORMATION SYSTEM

PHAM VIET HUNG, DANG ANH TUAN, LE HAl QUANG

Centre for Natural Resources and Environmental Studies, VNU, Hanoi

HA QUY QUYNH
Institute of Ecology and Biological Resources, VAST

Ecosystems of estuary and coastal zones are some of the extremely sensitive
ecosystems, they can be greatly changed while influenced by natural impacts such as waves,
wind, floods and so on and other impacts of natural resources exploitation activities for the
development of economics. Xuan Thuy is recognized as the earliest Wetland Nature
Reserve and Ramsar Site that was established in 1986. Annually Xuan Thuy receives and
makes millions tons of alluvial altered in better texture for mangrove communities grow
and develop, moreover it also accepts organic and inorganic compounds from Ba Lat
estuary, stands series of storms and tsunamis from nature, especially, every year Xuan
Thuy welcomes thousands of migratory bird to stop by, wintering, reside and develop, and
among them is Black-faced Spoon Bill (endangered species).

Research and assess variability by remote sensing and GIS (Geographic Information
System) methods allow researchers avoid the limitations of traditional methods.

By using the map of topography, material of air photo and data of field verification to
study the variability of natural resources in Xuan Thuy Nature Reserve we perceive that:

1. Remote sensing and GIS methods allow to study objects in comprehensive and
direct ways, they can be implemented quickly, in multi-time space and with objective
characteristics. The updating, separating and exporting information work can be completed
in short period of times, the outcome exhibits clearly, easy to use and has high degree of
accuracy.
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2. The Xuan Thuy National Park from 1986 to 2000 has variability as follows:

— The brackish environment gradually replaces the salty environment; this process of
success is demonstrated through a series of economic activities such as aquaculture
farming, dykes and shrimp pond’s banks building up...

— The rate of alluvial sedimentation that happens in southwestern of the Park (twin
dunes) brings about the development of young mangrove forest area in new deposit alluvial
place.

— The area of shrimp ponds is expanded; the bank system is rapidly build up to serve
for aquaculture farming. The area of land tenure occurs in many places due to the changes
of scale and objective in natural resources use.

3. The causes of the variability that mentioned above can be divided into 2 groups:

— The groups of natural factors, this is the success rule of deposit alluvial areas in
estuary and coastal zones.

— The groups of human factors that have occurred from the activities of people who
pursue for their livelihood.
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