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NGHIEN CUU CO SO KHOA HQC TRONG LUA CHON CHI SO
CANH QUAN PHU HOQP PHUC VU CONG TAC GIAM SAT
BIEN POI CAU TRUC RUNG NGAP MAN. THU'C NGHIEM

TAI RUNG NGAP MAN MUI CA MAU

PHAM MINH HAIL PO THI HOAI
Vién Khoa hoc Po dac va Ban dé

Tom tit:

Chi s6 (spatial metrics) dwoc dinh nghia la cdc chi sé canh quan dé mé td hinh thdi va cdu triic
ciia canh quan (O Neill va ctv, 1988). Cdic nghién ciru danh gia sw thay déi cau triic rimg duwa trén
danh vé tinh sir dung cdc chi s6 canh quan dang tré thanh mét xu hudng phé bién trong nghién ciru
mirc do anh hudng cia phdn mdnh rieng téi cdc hé sinh thai. Tuy nhién cho t&i hién nay, sw tim hiéu
hiéu toan dién vé Iy thuyét vé sir dung diing cdc chi s6 canh quan phuc vu cho cdc muc dich trong
cde diéu kién khdc nhau chwa diege phé bién. Cé rat nhiéu chi so canh quan da dwoc phdt trién phuc
vu phdn tich canh quan nhw: phan tich bién déng I6p phii bé mdt, bién dong dé thi va rirng. Do vy,
cong tdc nghién ciru nham lwa chon chi s6 canh quan phit hop cho nghién civu bién dong vé cdu tric
rung, ddc biét la rung ngdp mdn, khi két hop voi cong nghé vién tham la mét van d@é dat ra can dwoc
quan tam giai quyét. Muc tiéu ciia bai bdo nay nay nham nghién civu co s6 khoa hoc trong lwa chon
chi s6 canh quan phit hop cho tiéu chi phan manh rieng phuc vu céng tac gidm sat bién doi cdu tric

rung ngdp man. Nghién cieu dwoc thuc nghiém tai rung ngap man Mii Ca Mau.

1. Gioi thiéu chung

Chi sb (spatial metrics) dugc dinh nghia 1a
céc chi s6 canh quan dé mo ta hinh thai va ciu
tric cua canh quan (O Neill va ctv, 1988). Cac
nghién ctru danh gia sy thay dbi cu trac ring
dua trén anh vé€ tinh st dung céac chi sb6 canh
quan dang tré thanh mot xu hudng phd bién
trong nghién ciru mirc d¢ anh hudng cia phan
manh rimg tdi cac hé sinh thai. Mdi chi s6 canh
quan dugc su dung thich hop cho mot moi
truong khac nhau do vay khi su dung va giai
doan chuing bi nhiéu han ché han nhét dinh trong
cac boi canh khac nhau. Tuy nhién cho t6i hién
nay, su tim hiéu hiéu toan dién vé Iy thuyét vé sir
dung dung céc chi s6 canh quan phuc vu cho cac
muc dich trong cac didu kién khac nhau chua
duoc phé bién. Bén canh do, véi céac kiéu canh
quan da dang va cac chi s da dugc ap dung
trong khung canh thé gi6i thyc lam cho su

nghién ctru va nang cao nhan thirc vé cach stu
dung cac chi s6 canh quan trong diéu kién thé
gidi thuc la rat kho.

C6 réat nhiéu chi sé canh quan da duoc phat
trién phuc vy phan tich canh quan nhu: phan tich
bién dong 16p phu bé mit, bién dong do thi va
rimg. Do viy, cong tic nghién ctru nhim lya
chon chi sé canh quan phtt hop cho nghién ciru
bién dong vé ciu trac rimg, dic biét 1a rimg ngap
man, khi két hop v6i cong nghé vién tham 12 mot
van d¢ dat ra can dugc quan tim giai quyét.

Muc tiéu ciia bai bio nay nay nham nghién
ctru co sO khoa hoc trong lya chon chi s6 canh
quan phu hgp cho ti€u chi phan manh rung phuc
vu cong tac giam sat bién doi cdu tric rimg ngap
man. Nghién ctru duogc thuc nghiém tai ring
ngdp man Miii Ca Mau.

2. Muc dich va cac chi so cinh quan dwoc
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Iwa chon

Nhom nghién ctru tién hanh nghién ctru co s6
khoa hoc trong lya chon chi s6 canh quan phu
hop cho cho tiéu chi phan manh rung phuc vu
cong tac giam sat bién d6i cdu trac rimg ngap
man, véi khu vyc thyc nghiém tai Miii Ca Mau.
Pé phuc vu cho muc dich phan tich cau trac
phan manh rimg ngdp min, nhom chi sé Pong
nhit (Aggregation) duogc sir dung dé nhim lya
chon ra chi s6 phut hop nhat (MaGarigal, 2002).
Giita cac chi s6 canh quan c6 thé c6 sy gidng
nhau vé khai niém nhung chung khong gidng
nhau vé chirc ning va cach thirc sir dung. Trong
nghién ctru ndy, chung toi str dung 11 chi s canh
quan nhu AI-Chi s6 dong nhat (Aggregation
index); Cohension-Chi s6 két lién (Patch
Cohesion Index); Division-Chi sd phan chia
(Landscape Division Index); Lsi-Chi s6 hinh
dang(Landscape Shape Index); Mesh-Chi s6
kich thudc mit ludi (Effective Mesh Size); Np-
Chi s6 s6 mang (Number of patch index); Pd-Chi
s mat do mang (Patch density Index); Pladj-Chi
s6 diém anh lién ké (Proportion of Like
Adjacency Index) (https://www.umass.edu/lan-
deco/research/fragstats/documents/fragstats.help
4.2.pdf).

3. Hé s6 twong quan trong thong ké

3.1. Khdi lwoc vé phwong phdp tinh tinh hé
s0 twong quan

C6 nhiéu phuong phap tinh hé s6 twong quan
trong théng ké dugc su dung rong rdi nhu
Pearson, Kendall, hay Spearman, tuy nhién
phuong phap phd bién nhit 14 Pearson correla-
tion (r). Phuong phap nay do luong d6 manh va
hudng ctia mdi quan hé tuyén tinh giira hai bién,
khong thé 4p dung cho hai bién khong c6 mdi
quan hé tuyén tinh va ciing khong thé phan biét
duoc bién doc 1ap va bién phu thudc. Gia tri
tuyén tinh nam trong khoang tir -1 dén 1, ¢ d6
gia tri 1 n6i 1én mdi quan duong duong hoan hao
giita hai bién, c6 nghia 1a néu bién thtr nhat ting
thi bién thtr hai ciing tang theo. Con gid tri -1

cling phan anh murc do twong quan am duogc coi
12 hoan hao tuy nhién céc bién thay doi nguoc
nhau, nghia 13 bién dau ting thi bién thir hai s&
giam va nguoc lai. Con gia tri 0 duoc hiéu 1a
khong c¢6 mdi quan hé nao giira hai bién do. Do
manh cta moi quan h¢ giira cac bién thé hién &
gia tri cua hé sb, vi du gia tri 0.3 c6 nghia la co
su tuong quan duong nhung sy twong quan do
yéu va hau nhu 1a khong co y nghia. Thong
thuong sé khong xem xét y nghia ctia sy tuong
quan néu gié trj tuong quan nho hon 0.8. Con véi
hé sb twong quan tr 0.9 tro 1€n dugc dai dién su
tuong quan manh.

Hé s twong quan theo phuong phap Pearson
dugc biéu thi theo cong thirc dudi day:

Cov(z,y)

Py
T2y

Trong do:

pxy: hé sb twong quan Pearson

Cov(x,y): hiép phuong sai cua bién x va y
ox: do 1éch chuin cua bién x

oy: do léch chuén cua bién y

Dé tinh hé sé twong quan giita két qua anh
phan loai va anh chi sd, & day sé& str dung phuong
phap Pearson. Do phai tinh hé sb twong quan cho
ting cdp (anh két qua phan loai va anh chi sb
hinh thai) véi s6 luong 16n cap chi s6 va can thiét
c6 mot két qua minh hoa téng thé méi lién hé
giita cac chi s& mot cach truc quan, nén tic gia
dd xay dung chwong trinh tu dong tinh hé sé
tuong quan va tao biéu do nhiét thé hién muc do
va chiu cua sy tuong quan giita cac cip anh.
Nhom thyce hién @€ tai tién hanh tinh todn trén dit
ligu tht nghiém st dung ngdn ngit Python, co
cac bo thu vién hd trg nhu: Rasterio, Seaborn,
Numpy, Pandas, va bg thu vién hoc may Sklearn
(hinh 1).

3.2. Thuwe nghi¢m tinh hé sé twong quan

3.2.1. Khu viee thie nghiém va die liéu dau vao
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Ca Mau 12 mot tinh ven bién & cuc nam
ctia Viét Nam, nam trong khu vuc Ddng bing
song Ciru Long. Phan lanh thd dét lién cua tinh
Ca Mau nam trong toa do tir 8°30° - 9°10° vi Bic
va 104°80” - 105°5° kinh Dong. Piém cuc Dong
tai 10524 kinh Bong thuoc xa Tan Thuan,
huyén Pam Doi. Diém cuc Nam tai 8°33’ vi Bic
thudc xa Vién An, huyén Ngoc Hién. Piém cuc
Tay tai 104°43° kinh Pong thudc xa Dt Mili,
huyén Ngoc Hién. Diém cuc Béc tai 9°33° vi Bic
thudc x3 Bién Bach, huyén Thoi Binh.

import numpy as [p
import rasterio
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import matplotlib.pyplot as plt
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Hinh 1: Minh hoa ngon ngit Python va cac bo
thu vién hé tro sir dung trong nghién citu
Bai bao thuc hién voi dit liéu anh v¢ tinh

SPOT6 dugc chup tai thoi diém nam 2015. Dit
lidu duoc cung cap boi Pai thu Vién tham Qudc
Gia, Cuc Vién tham Qudc Gia, Bo Tai Nguyén
va Moi Truong thude dé tai nghién ctru khoa hoc
Chuong trinh KHCN vii try giai doan 2016-
2020: “Nghién ctru ung dung cong nghé vién
tham va phuong phap tric lugng hinh théi trong
xay dung bo ti€u chi giam sat qua trinh suy thoai
rimg ngdp min phuc vu cong tac bao ton, phuc
hdi rimg ngap man va st dung hop 1y dat ngap
nudce ven bién. Thir nghiém tai Tinh Ca Mau va
Quang Ninh”. Anh vé tinh trong dé tai c6 d6 phu
may nhé hon 10%, va dugc hiéu chinh birc xa va
khi quyén bang cong cu ATCOR (Atmospheric

correction) trong phan mém PCI Geomatic 2018.
Qué trinh tién xir Iy anh gdbm 3 budc: Hiéu chinh
blc xa trude dau thu; hiéu chinh btc xa anh
huéng may; hiéu chinh anh huong khi quyén.
Nhom thyc hién nghién ciru tién hanh cong tac
nan chinh hinh hoc va trén anh vé d¢ phan giai
2.5m. Anh dugc ndn vé h¢ toa 46 WGS84 va h¢
quy chiéu UTM mui 48. Pé danh gia do chinh
xac cua két qua thuc hién, nhém thuc hién dé tai
str dung ban d6 kiém ké ring tai cing khu vuc
nghién ctu dugc thanh lap nam 2015.
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Hinh 2: Pham vi khu viec thuc nghiém
(http://www.camau. gov.vn/wps/portal/bando)

3.2.2. Cong tac phan logi anh vé tinh

Nhém thyc hién dé tién hanh dé thu thap mau
giai doan anh tai khu vuc nghién ctru. Cong tac
thu thdp miu duoc tién hanh ca biang phuong
phap thuc dia va trén phin mém Google Earth.
Sau do, Phuong phap Multiresolution segmenta-
tion trén phin mém xur 1y anh Ecognition da
duoc st dung dé phan doan. St dung thuat toan
Random Forest va dir liéu anh SPOT6, nhom
nghién ciru da tién hanh phan loai dnh vién tham
va danh gia do chinh xac cua két qua phan loai
anh phuc vu xay dung duoc hién trang rirng ngép
man khu vuce thuc nghiém véi cac déi twong cay
ngam man duoc chia ra thanh cac loai nhu:
méim, dude, hdn giao.v.v. (Pham Minh Hai va
ctv, 2019) (hinh 3). (Xem hinh 3)

Sau khi phan loai anh, két qua phan loai anh
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duoc sur dung la dir liéu dau vao cua qua trinh xt
1y v6i cac chi s6 canh quan da lya chon. Dbi véi
cac chi s6 trong nhom Aggregate, cong tac xir Iy
anh thuc hién khu vuc ¢6 rung va khong co6 rung.
Do d6, céc san pham phan loai anh s& dugc xir ly
con hai 16p rung — khong rung, dugc 1y hi€u la
16p Cls khi phan tich hdi quy tuyén tinh khi xur
1y véi céc chi s6 khac (hinh 4). (Xem hinh 4)

Két qua tinh toan chay cac chi s canh quan
v6i dir liéu dau vao 1a anh phan loai duoc thé
hién duéi hinh 5. O d6, hién tuong phan manh
rimg duoc thé hién qua cac chi sé khac nhau.
(Xem hinh 5)

Nhom nghién ctru tién hanh ca phwong phap
so sanh dinh tinh va dinh lugng nham lya chon
dugc chi s6 phit hop nhat trong nhom Aggregate.
Tuy cac san phiam anh chi sé dugc tinh toan
trong cting nhom nhung cta két qua tinh toan thé
hién cau trac phan manh khac nhau véi gia tri
khac nhau.

V& so sanh dinh tinh, tir hinh 5 cho thiy san
pham tinh toan chi s6 PLADIJ thé hién rd nét cic
khu vuc bi phan manh so véi cac chi sé khac.

V& dinh luong, nhém nghién clru tién hanh
chay tim hé sb twong quan giira cip dir liéu véi
nhau dé chon ra chi s6 phii hgp nhat trong nhém
Aggregate md ta cau trac vé do do phan manh
rimg. V&i Cls 1a 16p phan bd cua rimg ngap min
thi chi ¢ PLADJ trong nhom Aggregate tuong
quan cao trén biéu d6 Heatmap véi hé sb tuong
quan R=0.92.

Két hop so sanh dinh tinh va dinh lugng,
nhoém nghién ctru nhén thay chi s6 PLADJ thé
hién sy trong quan cao nhat déi véi CLS, qua do
duoc danh gia 1a phit hop nhit cua chi sé nay khi
so sanh v6i cac chi sb con lai. (Xem hinh 6)

4. Két luan

Nhoém thyc hién nghién cuu da thuc hién
phan tich va dung tong hop cac chi sé canh quan

D Rimg

B Déi tugng khac

Hinh 4: Két qua phan logi sau khi xir Iy
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DIVISION

trong nhom Aggregate thyc hién mé ta cau trac
phan manh cua rirng ngap man. Duya trén nhiing
két qua thu dugc, voi su thé hién rd rang sy phan
man ciia rimg ngdp man trén két qua tinh toan
chi s6 canh quan va hé sd twong quan cao véi
nhém CLS (phan b rimg ngap man) 1a 0.92, chi
s6 canh quan PLADJ trong nhom Aggregate dap
ung hoan toan dugc ca vé mit dinh tinh (thé hién
sy phan b rd rang) va mat dinh lugng (hé s6
tuong quan cao) khi mo ta tiéu chi phan manh
cua rung ngdp man voi khu vuc thir nghiém tai

COHENSION

= Rirng
[l Pdi twong khic
[ Phan manh rimg

=

Hinh 5: Két qua tinh cdc chi s6 canh quan

Miii Ca Mau. Dy 1a mot tién dé c6 y nghia vo
cung quan trong trong nghién ctru suy thoai rirng
ngap min trong twong lai tmg dung két hop anh
vé tinh va chi s6 canh quan.Q
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Summary

The scientific research in selecting suitable spatial metrics for monitoring changes of man-
grove structure. The study area in the mangrove forests of Mui Ca Mau, Ca Mau province of
Vietnam

Pham Minh Hai, Do Thi Hoai, Vietnam Institute of Geodesy and Cartography

Spatial metrics are defined as landscape indicators to describe the morphology and structure of a
landscape (O Neill et al., 1988). Recent studies investigating changes in forest structure using satel-
lite images and Spatial metrics are becoming a new trend in studying the extent of forest fragmen-
tation on ecosystems. However, a comprehensive understanding of the theory of the selections of
suitable indicators for purposes under different conditions has not been disseminated. There are
many spatial metrics developed for landscape analysis, such as: analysis of land use and land cover
change, and forest changes. Therefore, studying suitable spatial metrics for analyzing changes in for-
est structure, especially mangroves, using remote sensing and spatial metrics is getting very impor-
tant. The objective of this manuscript is to investigate the scientific basis for selecting suitable spa-
tial metrics the forest fragmentation in order to manage changes in mangrove structure. The study
area in the mangrove forests of Mui Ca Mau, Ca Mau province of Vietnam.O
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