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TOM TAT

Liy ArcGIS lam nén tang, nghién ciru sit dung cong cu tao da gidc
Thiessen, TIN dé xay dung lugc dd Voronoi va ludi tam giac Delaunay cua
céc loai cdy trong 6 tiéu chuén tam thdi (OTC) lha thudc trang thai rimg tur
nhién trung binh tai Khu bao ton thién nhién Binh Chau - Phudc Biru véi
muc tiéu nghién ciru dic diém phan b khéng gian cua céc loai ciy uu thé.
S6 liéu thu thap trong OTC bao gém: DBH, duong kinh tan, chiéu cao vit
ngon, tén loai va toa dd cta tAt ca cic cay gb (DBH > 5 ¢cm). Dua vao luge
dd Voronoi va luéi tam gidc Delaunay da tinh toan duge 5 chi sé céu tric
khong gian theo timg loai wu thé. Nghién ctru dd xac dinh dugc 5 loai ciy
wu thé trong tong sb 67 loai cay trong OTC, thir tw vdi chi s6 IV% lan luot
1a Tau trang (17,47%), Mau ché théu kinh (14,73%), Trudong chua (8,69%),
Ca na (6,9%) va Tram véi (5,39%). Pic diém cdu tric khong gian chi ra
rang lam phan c6 sy da dang vé loai cdy g6 véi mitc do hon loai rat cao (M
~ 0,83), mat d6 phan bd day, 4/5 loai uu thé (ngoai trir Ca na) phan bd déu
& céc tang tan rimg (U = 0,2), chi sb ddng géc va d6 tu hop déu cho thay
3/5 loai wu thé (Téu tring, Méu ché thau kinh va Ca nd) c6 dang phan bd
cum, 2/5 loai wu thé (Tram véi va Truong chua) c6 dang phan bd ngiu
nhién. Két qua cua nghién ctru gitp nim dugc dic diém sinh trudng cua
quin x3 thyc vat rimg, 1am co s& khoa hoc cho viéc bao ton da dang sinh
hoc, dé xuét cac phuong an quan 1y rimg bén virng tai khu vuc nghién ciru.
Ddng thoi nghién ctru cling dé xudt st dung ArcGIS trong nghién ciru dic
diém cdu tric khong gian 1am phéan boi ddy l1a cach tiép can co nhiéu wu
diém hon so véi cac phdn mém khac.

Spatial structure characteristics of dominant species in medium
natural forest at Binh Chau - Phuoc Buu nature reserve

This article used Create Thiessen Polygons and TIN tools in ArcGIS to
build the Voronoi diagram and Delaunay triangular networks of all tree
species in lha - plot of the medium natural forest state at Binh Chau -
Phuoc Buu Nature Reserve with the objective study the spatial structural
characteristics of dominant tree species. Data collected in the plot include
DBH, crown diameter, overall height, tree species names, and coordinates
of all trees (DBH > 5 cm). The article identified 5 dominant species of 67
tree species in the study plot with the descending order of IV% index were
Vatica odorata (17.47%), Knema lenta (14.73%), Nephelium chryseum
(8.69%), Garcinia merguensis (6.9%) and Syzygium cumini (5.39%). The
spatial distribution characteristics of the stand was a species diversity, the
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mingling of dominant species was complete mixture (M = 0.83), the density
distribution was dense, 4 of 5 dominant species (except G. merguensis)
were regular distributed in the canopy layers (U ~ 0.2), the uniform angle
index and the coefficient of variation both showed that 3 of 5 dominant
species (V. odorata, K. lenta and G. merguensis) were clumped
distribution, 2 of 5 dominant species (S. cumini and N. chryseum) were
random distribution. Research results help to grasp the growth
characteristics of forest plant communities, serve as a scientific basis for
biodiversity protection and propose sensible forest management measures
in the study area. At the same time, the article also proposes to use ArcGIS
in studying the spatial structure characteristics of the stand because this

approach has many advantages over other software.

L. DAT VAN DE

Khu bao ton thién nhién Binh Chau - Phudc
Biru 14 khu rimg tu nhién ven bién duy nhét
con lai & Bong Nam B§. Tham thuc vat ring
Binh Chéu - Phuéc Biru 1a kiéu rimg kin nira
rung 14 4m nhiét ddi, véi nhidu kiéu phu dic
trung (Tran Vin Bing ef al., 2013). Rimg Binh
Chau - Phudc Buu gitr vai tro quan trong trong
phat trién kinh té - xa hoi, bao vé méi trudng
dbi véi khu vuc Pong Nam B ndi chung va
voi tinh Ba Ria - Viing Tau néi riéng. Trong
bdi canh dan sb gia ting, hoat dong du lich
sinh thai ngiy cang phat trién, sy bién doi cia
tham thyc vét rung do cac hoat ddng cia con
nguoi gay ra ngay cang rd nét. Cac tac dong
ctia con ngudi khong thé tranh khoi lam xdo
tron thanh phan loai va suy giam sy phong pht
ban dau, ddn dén nhimg thay dbi trong cu trac
quan x3. C4u trac quin xa bao gbém cdu truc
phi khong gian va cdu tric khong gian. Céu
tric khong gian anh hudng dén tinh canh tranh
gitta cac ca thé cdy rung; & quy mé 1én, né
quyét dinh su 6n dinh, kha nang phat trién cta
1am phan (Liu et al., 2011). Vi vay, nghién
ctru cau tric khong gian cua 1am phan dugc sur
dung trong quan ly rimg hién dai, c6 y nghia
rit 16n vé mat kinh t& va sinh thai, 13 co s&
khoa hoc cho viéc diéu chinh céu tric rung
theo muc dich cua nha quan ly.

Tuy nhién, nghién ctru vé cdu trac rimg & nudc
ta hién nay van chii yéu tép trung theo hudng
nghién ctru dic diém céu tric phi khong gian.
Méi chi ¢6 mét sd it tic gia di sdu vao nghién
ctru cdu triic khong gian cua Iam phan va hau
hét trong sb nay déu su dung phan mém
Crancod hodc R-package ciia ngdn ngit R dé
tinh todn cac tham sb (Nguyén Hong Hai,
2017; Lé Hong Viét et al., 2020; Nguyén
Thanh Tuin va Trin Thanh Cuong, 2020).
Bén canh d9, viéc lya chon phuong phap hi¢u
chinh cin bién trong nghién ciu cdu tric
khéng gian ciing rt quan trong, né anh hudng
dang ké dén do tin cay cua két qua nghién ctu;
nhung phin mém Crancod, Winkelmass va
mot sb R-package (forestSAS, siplab,...) chi
cho phép su dung phuong phap hi¢u chinh
can bién la phuong phdp tao vung dém.
Phuong phédp tao vung dém cé mot nhugc
diém 16n 13 mang tinh chu quan cao va doi
hoi nha nghién ctru can ¢ kinh nghiém trong
viéc lya chon d9 rong cho vung dém cua 6
nghién ctru (Liu et al., 2017). Trai ngugc lai,
st dung ArcGIS ngoai duoc quyén lua chon
phuong phép hi€u chinh can bién thich hop, no6
con ¢6 thé phan anh cdu trac khong gian cua
lam phén mot cach truc quan hon. Pac biét,
v6i su hd trg cia cac cong cu phan tich khong
gian, khoang cach va gdc do gifta céc cdy tham
chiéu dung cho tinh todn cac chi sé cau tric
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khong gian dugc xtir ly nhanh chong va chinh
xac ma khong yéu cau do dac ngoai thuc dia,
gitip lam giam dang ké khéi lwong cong viée
khi diéu tra. Do d6, sir dung ArcGIS dé nghién
clru cdu triic khong gian rimg con c¢6 y nghia
ca vé& mit phuong phap luan.

Xuét phat tr thuc tién néu trén, nghién ciru
ciu truc khong gian cua cac loai cdy uu thé
trong trang thai rung tu nhién trung binh tai
Khu bao tdn thién nhién (BTTN) Binh Chau -
Phudc Buu 1a can thiét. Két qua nghién ctu
dd tng dung phdn mém ArcGIS xdy dung
luge d6 Voronoi va ludi tam gidc Delaunay
cua cdy rung trong 0 nghién cuu, st dung
phuong phap so sanh khoang cach 4 cay lang
giéng gan nhat dé higu chinh can bién, tir d6
xac dinh cay muc tiéu, cdy canh tranh cta cac
loai wu thé va phan tich dic diém phan b
khong gian nham dé xuét cac phuong an quan
1y rimng bén viing tai Khu bao ton.

IL VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Pia diém va thoi gian nghién ciru

Khu BTTN Binh Chéu - Phudc Biru ¢o toa do
dia 1y tr 10°27°577-10°37°46” vi d6 Bic,
107°24°317-107°36°07” kinh d6 Dong. Tdng
dién tich 10.537,3 ha, trong d6 Phan khu bao
vé nghiém ngit c6 dién tich 5.017,2 ha. Ché d6
khi hau c6 2 mua ro rét: Mua mua tir thang
5 - 10, mua kho tir thang 11 dén thang 4 cua
nam sau. Nhiét d6 trung binh 25,8°C, cao nhat
38°C vao thang 4, 5 va thip nhat 15°C vao
thang 12. Do am tuong ddi 80 - 85% va lugng
mua trung binh hang nam 1.396 mm.

O tiéu chuan (OTC) dugc dat tai trang thai
rung tu nhién trung binh mang tinh dai dién
cho khu vuc nghién ctru, thugc Phan khu bao
v€ nghiém ngat, vi tri toa d6 10°36°21” vi d6
Bic, 107°31°43” kinh d6 Dong.

Nghién ctru duge thuc hién tir thang 11/2020
dén 2/2021 véi 2 dot diéu tra thuc dia.
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2.2. Phwong phap nghién ciru
2.2.1. Phuwong phdp diéu tra va thu thip dit ligu

Tai dia diém nghién ctru, thiét 1ap 1 OTC dién
hinh tam thoi ¢6 dién tich 1 ha (100 x 100 m).
Str dung phuong phap ludi 6 vudng chia OTC
thanh 25 6 thir cép, dién tich mdi 6 400 m?
(20 x 20 m).

Trong 6 thir cdp thu thap thong tin cua cac ciy
gd c6 DBH > 5 cm: Tén loai, duong kinh tai vi
tri 1,3 m (DBH) dugc xac dinh béng thudce kep
kinh, duong kinh tan dugc xdac dinh béng
thude day theo 2 huéng Pong - Tay va Nam -
Bic, chiéu cao vut ngon (Hy,) dugc do béng
thudc Blume - Leiss; 1dy diém giao giita 2
canh cia OTC theo huéng Tay - Bic va Tay -
Nam lam gdc toa do theo hé quy chiéu, xac
dinh toa d¢ twong ddi cia timg cay trong OTC
bfing thudc day va la ban dé phuc vu cho viéc
xdy dung luge dd phan bd Voronoi cia ciy
ring trén phan mém ArcGIS.

Xac dinh loai cay: Tén loai cdy gb duoc xac dinh
bang phuong phap hinh thai so sanh. Cac tai liéu
duoc st dung bao gém: Cay co6 Viét Nam (Pham
Hoang Ho, 1999 - 2003), Cay g5 Viét Nam
(Tran Hop, 2002), Tén khoa hoc dwoc hiéu
chinh boi Kew Science, World flora online.

2.2.2. Phuong phdp xir Iy sé liéu

2.2.2.1. Xdc dinh khoang cach va goc do cua
cde cdy tham chiéu

Nghién ctru dua trén nguyén ly cua biéu dd
Voronoi va ludi tam giac Delaunay dé xac
dinh khoang cach gitia cdy muc tiéu va 4 cay
lang giéng gan nhat, goc do tao boi 2 ciy
lang giéng lién ké gan nhét véi cay muc tiéu
phuc vu cho viéc tinh todn cac chi s6 céu
triic khong gian cia 1am phan (Okabe ef al.,
2000; Chew, 1989; Peng va Liu, 2002; Zhao
etal.,2010).
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Hinh 1. Lugce dd Voronoi (a) va ludi tam giac Delaunay (b)

2.2.2.2. Xdc dinh lodai cdy wu thé va tinh trit
liong binh quadn ciia lam phan

Po wu thé (Dominance): dugc tinh bang chi
s6 gia tri quan trong (IV%) ciia loai thong qua
s6 cdy va tiét dién ngang than cdy cua no.
Theo Daniel Marmillod, chi sé IV% c¢ thé
tinh theo cong thiic sau (din theo Pao Cong
Khanh, 1996):
Ni%+G; %

2
Trong d6: TVi% 1a chi s gié tri quan trong cua
loai i. Ni% la ty 1¢ phén tram cia sb cay loai i
s0 Véi tong sb cay trong OTC. Gi% la ty 1¢
phan tram tong tiét dién ngang than cdy cua
lodi i so v6i tong tiét dién ngang than cay cua
tat ca cac loai trong OTC.

IVi% =

Theo Daniel Marmillod, nhitng loai cay nao co
IV% > 5% thi loai d6 mdi thuc sy ¢6 y nghia
vé mit sinh thdi trong 14am phan (din theo
Nguyén Thi Thu Hién, 2015). Mt khac, theo
Thai Vian Trung (1978): trong mét 1am phan,
nhém loai cay nao co tri s6 IV% > 50% tdng
s6 c4 thé cua tang cdy cao thi nhém loai d6
duoc coi 1a nhém loai uu thé.
Cong thuc tinh trit lwong binh quén cua lam
phan (dan theo Bao Huy, 2011):
10.000
M= X Xty

Sotc

G;xH;xF

Trong d6: M 1a trtt lugng binh quén cua lam
phin (m*/ha), n 1a sb cay trong OTC, G; 1a tiét

dién ngang cua cdy th i tinh qua DBH
(m?/ha), H; 1a chiéu cao vit ngon cua cay thu i
(m), F 13 hinh s6 chung cia cdy rimg (F=0,45),
Sorc 1a dién tich OTC.

2.2.2.3. Cdc chi s6 cdu tric khong gian ciia
lam phan

H¢é s6 hon loai (Specles mmghng M): phan
anh muc do tuong dong Ve loai glua cay muc
tiéu va 4 cdy lang giéng gan nhat. Cong thic
tinh (Gadow va Fiildner, 1992; Hui et al.,
1999):

1
4
_ZF1Wj

Trong do: j la cay lang gleng s0 vOi cdy muc
tiéu i, vij = 1 néu cay ling giéng va cay muc tiéu
khong cung loai, nguoc lai vi; = 0. Gi tri cuia M
cang 16n ching to thanh phan loai da dang.

Do vu thé (Tree dominance - U): phan anh mdi
quan h¢ kich thudc gitta cay trung tadm va cac cay
lang giéng, Cong thirc tinh (Hui ez al., 1999):

1
4
=7 Zj:l kij

Trong do, k;; = 1, nghia la cay lang giéng kich
thude nho hon cdy trung tim, nguoc lai ki = 0.
Gia tri U cang 16n ching to cay trung tam vugt
trdi so véi cac cdy xung quanh.

D¢ tap trung tin (Tree corwding degree -
C): phan anh moi quan hé vé tan cay giita cay
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muc tiéu va cdy lang giéng. Céng thirc tinh
(Gadow et al., 1998):

o

1
T4

4
j=1¥ij

Trong do6 y;; = 1, nghia 1a cdy muyc tiéu va
cay lang giéng giao tan, nguogc lai yij = 0.

Chi sé C; khong nhiing phan anh muac d6
canh tranh khong gian dinh dudng gitra cay
muc tiéu va cac cay xung quanh ma con ndi
1én @6 tan che cua rirng. Gia tri cia C cang
16n ddng nghia véi mat do cdy rung cao va
do che phu 1on.
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Hinh 2. Céc gia tri cu thé va y nghia sinh hoc cua 4 chi s6 cdu triuc khong gian

Hé s6 goc (Tree uniform angle index - W):
1a ty 1¢ thanh phan cua nhitng cdy c6 hé sb goc
o < 0, (72°) trong 4 cdy lang giéng nghién ciru.
Cong thire tinh (Pommerening et al., 2011):
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1
_1lga
Vvi—42j=12ij

Trong do: z;j =1, néu a < o, va nguoc lai z;= 0.
Hé s6 W biéu thi mirc d6 phan tan cua 4 ciy
lang giéng so véi cay trung tam. Gia tri ciia W
tang 1én khi cdy rimg chuyén tir phan bd déu
sang ngau nhién r0i phan bb cum.
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D¢ tu hgp (Coefficient of Variation - CV):
Lugc dd Voronoi cua cay rung 1a mot phép
chia mit phang thanh nhiéu da gidc Voronoi,
mdi cdy rung tuong ung véi mot da giac
Voronoi. Dién tich cua da gidc Voronoi thay
dbi theo su phan bd ciia cdy rimg va su thay
ddi nay duoc ude tinh bang do tu hop. PO tu
hop 1a ty s gitra d6 1éch chuan cia dién tich
cac da gidc Voronoi vdi gia tri trung binh.
Cong thuc tinh (Zhao et al., 2010):
V==

Trong dd, u la dién tich trung binh cua céc da
giac Voronoi, ¢ 1a phuong sai. B tu hop dugc

sit dung dé xem xét muc d6 thay doi khong
gian cua cdy rung va phan danh mat d¢ khong
gian vi mo cua lam phan. Khi cdy rimg cé
dang phan b déu, su thay ddi cua dién tich
céc da gidc Voronoi 1a nho va gid tri CV thip.
Nguoc lai, khi cdy rung phan b6 ngiu nhién
hay cum lai, su thay ddi cua dién tich cic da
gidc Voronoi la 1lén va gia tri CV cao.
Duyckaerts da dua ra 3 gia tri cho do tu hop
(dan theo Zhao et al., 2010): Néu CV < 0,33
thi cdy rung cé dang phan b6 déu; néu
0,33 < CV < 0,64 thi cdy rimg c6 dang phan bd
ngau nhién; néu CV > 0,64 thi ciy rimg c6
dang phan b6 cum (hinh 3).

(a) Phéan b6 déu
(CV <0,33)

(b) Phan b& ngiu nhién
(0,33 <CV<0,64)

() Phin bd cum
(CV > 0,64)

Hinh 3. Pic trung cua d6 tu hop (CV) trén co s& luge dd Voronoi

2.2.2.4. Phuong phdp hiéu chinh cdn bién

Xir 1y dir liéu trong phan tich ciu trac khong
gian cta 1am phan lién quan dén van dé loai
bo ranh gidi cia 6 nghién ctru mdt cach hop
ly. Phuong phap loai bd ranh gidi hay hi¢u
chinh can bién co tic dong dén cau tric
khong gian cua 1am phan (Tang et al., 2009;
Liao et al.,. 2007).

Tham khao cac phuong phap hi¢u chinh can
bién nhu tao ving dém, dich chuyén 8 cay
lang giéng,... nghién ctru da lwa chon phuwong
phap so sanh khoang cach 4 cay lang giéng
gan nhét. Khi tinh toan s liéu, néu cay lang
giéng c6 khoang cach so véi cay muc tidu 13
16n nhat trong s6 4 cdy lang giéng va khoang
cach nay lai 16n hon khoang céach gitta cay
muc tiéu va ranh gidi cua OTC, thi cady lang
giéng bi anh huéng boi hiéu ing can bién. Cac
thong tin lién quan dén cdy nay s& khong tham

gia vao qua trinh tao da giac Voronoi va tinh
toan cac chi sé ciu tric khong gian. Ddi vai
cac cdy muc tiéu khac, néu ciy lang giéng
khong tdn tai tinh trang trén, nd van duoc st
dung 1am cdy lang giéng cta ciy muc tiéu do.
Dong thoi, khi loai cdy wu thé & canh ranh gidi
cua OTC thi nd s€ chi dugc coi la cay lang
giéng ma khong phai 1a cdy muc tiéu.

2.2.2.5. Xdy dung lwoc do Voronoi va ludi tam
giac Delaunay

Nghién ctu di téng hop sb lidu diéu tra (loai
cdy, toa d§ cua cay rung), su dung cong cu tao
da giac Thiessen va TIN trong ArcGIS dé xay
dung lugc dd Voronoi va ludi tam gidc
Delaunay (hinh 4a). Dya trén cdu tric khong
gian cua lugc d6 Voronoi va ludi tam gidc
Delaunay, phan loai cdy muc tiéu muc tiéu va 4
cdy lang giéng gan nhét, tao bang dit liéu vé don
vi canh tranh ciia timg loi cay wu thé (hinh 4b).
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Table
-5 e
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Hinh 4. Lugc do Voronoi ciia cdy rimg trong 25 6 thir cp (a)
va bang dir liéu don vi canh tranh trén ArcGIS (b)

(Trong bang dir li¢u vé don vi canh tranh:
IN_FID la nhan tuong rng cua cdy rung trong
lugc d6 Voronoi, NEAR_FID 1a nhin twong
Gmg cia 4 cdy lang giéng gin nhat,
NEAR DIST la khoang cach gifta cdy muc
tidu va cdy lang giéng gan nhat,
NEAR_ANGLE la goc giita hai cdy lang giéng
lién ké gan nhét v6i cay muc tiéu).

1L KET QUA VA THAO LUAN

3.1. Dic diém cac loai cay wu thé trong khu
vue nghién ciru

Trong rimg nhiét déi, thanh phan loai cdy rat
phirc tap, mudn phan dnh ding thyc trang ciia
lam phan, viéc x4c dinh cac loai cdy wu thé dé
phuc vu cho muc dich quan ly Ia can thiét.
Loai wu thé 12 loai ¢6 kha nang kiém soat dang
ké su hinh thanh céu tric quén xa thuc vat.
Mirc d6 wu thé cua loai ciy dugc thé hién & sb
luong cac ca thé cua loai trong 1am phan va
mdi quan hé twong d6i v& mit khong gian.
Phuong phap xac dinh mirc d6 wu thé truyén
théng chii yéu str dung mét sb chi sb sinh thai
clia loai cdy nhu mat d¢ twong déi, do che phu
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tuong ddi, tong tiét dién ngang than cay tuong
d6i ctia mdi loai... Ngoai ra, mot s tac gia cho
rang thanh phan loai trong cdu tric t6 thanh
ciing c6 thé phan anh céc diéu kién wu thé cua
loai trong 1am phan.

Céc loai cay vu thé 1a 16p xdy dung co so cua
quan x4, chiing anh huong 16n dén sy 6n dinh
ctia quan xi do kha nang thich tmg v6i moi
truong 1a cao hon. Pong thoi, loai cay uu thé
con quyét dinh thanh phan, hinh thai, cdu trac
clia quan xd va cac dic diém chinh cua moi
truong bén trong quan xA.

Théng ké s6 liéu diéu tra cho thdy trong OTC
6 67 loai véi 1.895 cay. Dua trén chi sb gia tri
quan trong (IV%) cua céc loai cay, nghién ctru
dd xac dinh dugc 5 loai cdy uu thé (IV%
chiém 53,16%), trat tu wu thé theo tha ty IV%
giam dan 13 Tau tréng (Vatica odorata (Gift.)
Symington), Méu ché thau kinh (Knema lenta
Warb.), Truong chua (Nephelium chryseum
Blume), Ca na (Garcinia merguensis Wight.)
va Tram voi (Syzygium cumini (L.) Druce).
Trong nhém 5 loai cay wu thé, Tau tring co
chi s6 IV% cao nhét (17,47%) va thdp nhét 1a
Tram voi (5,39%). 62 loai cay khac c6 chi sd
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IV% chiém 46,84%. Dac diém sinh truong cia
quén thu: DBH, H,, trung binh, téng tiét dién
ngang than cdy va trit luong ciia 1am phan lan

luot 12 11,26 cm, 9,31 m, 21,7 m*/ha va 110,87
m’/ha (bang 1).

Bang 1. Mot s6 dic trung ctia cac loai cay chiém uu thé trong OTC

TT Loai cay N (cay/ha) | DBH (cm) Hun (M) G (m%ha) | M (m%ha) V%
1 |Tautréng 374 10,0 + 3,48 9,1+1,46 3,30 14,77 17,47
2 | Mau ché thau kinh 331 93+375 8,9+1,37 2,60 12,33 14,73
3 | Trwong chua 165 11,1 + 4,81 9,2 +155 1,88 8,86 8,69
4 |cana 82 15,9 £ 8,29 10,9 2,45 2,05 12,28 6,90
5 | Tram véi 99 11,1 £5,75 9,4 +2,06 1,20 6,35 5,39

cong 5 loai 1.051 11,45+431 | 950+1,72 11,03 54,59 53,16
62 loai khac 844 11,25+563 | 9,29+2,09 10,67 56,28 46,84
Téng céng 1.895 11,26 535 | 9,311,88 21,70 110,87 100,00

3.2. Pic diém phan b6 khong gian cia cac
lodi ciy wu thé

3.2.1. Pp hén lodi (M)

Két qua nghién ctru dic diém hon loai cua 5
lodi cay uu thé tai khu vuc nghién ciru cho
thdy gia tri tan sut tang dan khi mtc d6 hén
loai ting 1én (hinh 5). Mtrc d¢ hdn loai co tan
sudt phan bd tép trung chu yéu & gia trj 0,75 -
1 chiém tir 75 - 88%. Trong 5 loai cdy uu thé,
mirc d6 hdn loai trung binh cao nhit 13 ¢ loai
Truong chua (M = 88%) va thap nhat 1a & loai
Tau tring (M = 75%), diéu nay chimg to do
hon loai ¢é ty 1& nghich véi mat do cua loai,
loai c6 mat do cao thi do hon loai s& thép hon.
Mirc d6 hdn loai trung binh ctia 5 loai uu thé
M ~ 83%, d6i chiéu véi cc gia tri cu thé va y
nghia sinh hoc cua céc chi s6 cdu tric khong
gian vé d6 hon loai (hinh 2) thi d6 hdn loai ctia

khu vuc nghién ctru 14 rat cao. Diéu nay dugc
giai thich 1a trong giai doan phat trién cua
rung, su canh tranh cung loai sé& khéc liét hon
khac loai nén su xuit hién phan bd gin nhau
gilta cac cay cung loai s€ giam, trong khi murc
dd tap trung cua cac cay khac loai s€ tang 1én
(Nguyén Thanh Tuan, Tran Thanh Cuong,
2020). Theo Wan va déng tac gia (2019) thi
muc do hdn loai ty 1é thuan véi muc do da
dang sinh hoc cua quf?tn xa. Do @6, khu vuc
nghién ctru thé hién su da dang vé loai cay gb
v6i mic do hdn loai rat cao (M ~ 83%). Két
qua phan tich d6 hdn loai s& 1a co s¢ dé danh
gid mic d6 da dang loai giita cac 14m phan,
cac trang thai rimg & cac nghién ctru trong thoi
gian tdi, phuc vu cho muc dich bao ton da
dang sinh hoc va d& xuét cac bién phép quan ly
tai Khu BTTN Binh Chau - Phuéc Buu.

Loaicay:  Tautrang Ml Maucho thdukinh | Cana  Tram véi Il Truong chua
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Hinh 5. Dic diém hon loai cta 5 lodi cay vu thé
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3.2.2. H¢ s6 dong géc (W)

Két qua nghién ciru dac diém hé s dong goc
ctia 5 loai cdy uu thé cho thdy, ngoai trir Ca na
khéng c6 dang phan b rit déu, con lai cac loai
cay khic déu c6 dic diém chung tn sudt c6
muc d§ phan bd tir rat déu dén rit cum. Pic
diém ddng goc cua cac loai Tram vi, Trudng
chua c6 tan sut tip trung chu yéu & gia tri 0,5
(phan bd ngiu nhién), véi sy dao dong tir 53 -
64% (hinh 6). 3 loai cdy wu thé khac 1a Tau
trang, Mau ché thdu kinh va Ca na lai ¢ tin
suét tap trung & gié tri 0,75 nhiéu hon so v&i 4
gia tri con lai (W = 36 - 38%), chung té ching
¢6 dang phan bd cum 1a chu yéu. Trong qué
trinh sinh trudng cua cady rung, ¢ giai doan cay
con, cdy thudng c¢6 xu huéng phan b theo
dang cum 1a do c6 su twong dong vé nhu cau

Loai cay:

Tau tring [l Mau ché thau kinh

sinh thai hodc tai sinh dudi tan cay me, cac
loi cdy gidng nhau thuong tap trung cum gan
nhau (Malkinson ez al., 2003). O cac giai doan
sau, do nhu cau dinh dudng va su canh tranh
gitta cac ca thé tang lén, dé tan dung duogc
ngudn séng tiém tang trong moi truong nén
cdy rimg c6 xu hudng chuyén sang dang phan
bd ngdu nhién hodc dé 1am giam muc d6 canh
tranh giita cac c4 thé trong quan thé ma ching
s& ¢6 xu hudng chuyén thanh dang phan b
déu. Tat ca 5 loai cay uu thé déu c6 cay lang
giéng phan bb cum va rit cum so véi cdy muc
tiéu. DPbi v6i 3 loai cdy wu thé 1a Téu tring,
Méu ché thau kinh va Ca na, ching c6 dang
phan b chu yéu 1a dang cum, didu nay c¢6 thé
do s6 luong cdy truéng thanh cia loai it hon so
v6i s6 lugng cdy nhd va cay con.

cana  Tram véi [l Trwong chua
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Hinh 6. Dic diém dong géc clia 5 loai cdy uu thé

3.2.3. Pé wu thé (U)

Két qua phan tich d§ uu thé cho théy, ngoai trix
loai Ca n4 1a ¢6 su khéc biét vé tan suit phan
bd & cac gia tri tir 0 - 1, 4 loai wu thé con lai
déu c6 tan suit phan bd xdp xi nhau & cac gia
tri dbi chiéu (hinh 7). Sy khac biét giita Ca na
va cac loai uu thé khéc 1a do né c6 gia tri DBH
va Hy, binh quan 16n nhét (bang 1). Vi vay, xét
vé khong gian theo mat phing nam ngang, Ca
nd c6 su vuot troi hon hin so véi cac loai xung
quanh nd, hay ndi cach khac né c6 xu hudng
lan 4t céc loai xung quanh vé& duong kinh va
chiéu cao. D4i v6i 4 loai con lai, d6 uu thé xap
xi gin bang nhau (U = 0,2), diéu nay cho thy
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chung phan b ¢ céc ting tan rimg voi ty 18 1a
kha déu.

Trong cong tic phuc hdi rimg bing con dudng
tréng rimg moi, bat chudc ty nhién luén la
cach nhanh nhat dé thu duoc hiéu qua cao. Do
do, viéc lya chon danh muc cay tréng cin xem
xét dén dac diém sinh thdi, tinh canh tranh cua
c4c loai,... Phan tich d uu thé, hé sd déng goc
cung cap mot trong sd nhimg thong tin quan
trong trén. Theo két qua phan tich d6 wu thé,
Ca né 1a loai ¢ su 14n at manh cac loai séng
xung quanh nd, vi vdy can xem xét khi lwa
chon loai cdy nay trong trong rimg hdn loai Ca
na vai cac loai khac.
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Loai cay:

Tau trang I Mau cho théu kinh

Cana  Tram véi [ Truwong chua
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Hinh 7. Dic diém wu thé cia 5 loai cay chi yéu

3.2.4. D¢ tip trung tan (C)

Két qua phan tich do tap trung tin cho théy,
ciing gidng nhu d6 vu thé, Ca na 14 loai duy nhit
¢6 su khac biét dang ké so voi 4 loai wu thé con
lai. Ca na c6 tan s phan bd nhiu ¢ gia tri C =1
(chiém 64%) (hinh 8). Piéu nay cho biét, nhiing
vi tri trong 14m phén noi ¢6 loai Ca né phéan bd,

mat d6 rat day, n6 giao tan véi cac loai ciy xung
quanh. DPéi véi 5 loai wu thé, do tap trung tan &
gid tri 0,75 - 1 tin sudt phan bd trung binh
C =~ 76%, dong nghia cy rimg trong 1am phan
phan bd véi mat do day. Két qua phan tich do
tdp trung tan cung cdp cac thong tin bd sung
thém vé dic diém sinh thai ciia céc loai cay.

Loaicay:  Tautrdng Ml Mauché thdukinh © Cana  Tram véi I Truwong chua
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Hinh 8. Dac diém tap trung tan cua 5 loai cdy vu thé
3.2.5. D¢ tu hop (CV) loai theo dién tich, cép 1 ¢6 dién tich 0 - 4

Céc hinh tir 9a - 9¢ 1an luot 1a luge d6 Voronoi
clia cac loai cdy uu thé theo ting loai riéng
biét, ctia nhom 5 loai cdy uu thé (9f) va cua tit
ca cac lodi cay trong OTC (9g). Mbi da giac
Voronoi trong luge dd 1a mot don vi canh
tranh cua cay muc tiéu, dién tich trung binh
cua cac da giac Voronoi giam khi mat d¢ cay
rung tang 1én.

Can ct vao dién tich 16n nhat va nho nhét
ciia cic da giac Voronoi trén cac lugc do,
céc da gidc Voronoi dugc chia thanh 7 cép

2 N A \ r r s 7 ‘A ’
m~ va cap 7 1a nhom céac da giac cd dién tich

trén 24 m’. Cac cdy trudong thanh déu nim
trong céc da giac ¢ dién tich nho, mau téi.
Nguoc lai, cic cdy con niam trong cac da
giac c6 kich thude 1én, mau sang. Luge do
Voronoi ngoai kha ning phan tich dic diém
céu triuc khong gian ciia 1am phén, né con c6
kha nang md td dong thai tai sinh cua cay
rung. DPéi véi hién tugng tai sinh 15 tréng, su
hinh thanh va thay ddi cac khoang tréng trén
luge @ duge thé hién & cdu tric vét kham
khong ¢ dinh (Zhao et al., 2010).
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(d) M4u ché thau kinh

(e) Tau tréng

(f) 5 loai cay wu thé
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Dién tich clia da gidc Voronoi theo mau

(g) Tit ca cac loai cdy trong OTC

Hinh 9. Lugc db Voronoi theo lodi cdy trong OTC

Két qua thng ké dic trung d6 tu hop theo loai cay dugc thé hién trong bang 2.

Bang 2. Dic trung do tu hop cua céc loai cay

T Loai cay N (cay/ha) N* (cay/ha) p (m?) o Ccv
1 |Cana 82 79 128,53 116,92 0,91
2 | Tram véi 99 90 112,82 60,86 0,54
3 | Trwong chua 165 156 65,09 40,12 0,62
4 | Mau ché thau kinh 331 315 32,24 25,70 0,80
5 |Tautréng 374 365 27,59 20,21 0,73
6 |5 loai cay wu thé 1.051 1.005 10,10 6,05 0,60
7 | TAt ca cac loai trong OTC 1.895 1.797 5,65 3,22 0,57

(N: Mdt d¢ ban dau, N*: MGt a6 sau khi hiéu chinh cdn bién).
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Phén tich chi s6 CV cua cic loai cdy wu thé
(hinh 10) va déi chiéu véi thang do do
Duyckaerts dé xuit, trong nhém 5 loai ciy uu
thé c¢6 2 loai c6 dang phan bd ngiu nhién la
Tram véi va Trudng chua (0,33 < CV < 0,64),
3 loai cdy uu thé con lai 1a Tau tring, Mau
ché thau kinh va Ca né c¢6 dang phan bb cum
(CV > 0,64). Chi s6 CV ciia 5 loai cdy uu thé
va tit ca céac loai cay trong OTC cho biét cay
rimg trong 6 nghién ctu c¢6 dang phan bd
chung 14 ngiu nhién. Két qua phan tich chi s6
d6 tu hop cua cic loai ciy wu thé cho thiy
hoan toan tuong dong véi két qua phan tich
chi sé dong goc. Ngoai ra, sir dung chi s do
tu hop ciing cho két qua gidng véi két qua
trong nghién ciru ciia Nguyén Thanh Tuin va
Tran Thanh Cudng (2020): khi nghién ciru
bién ddi cdu truc khong gian cia rumg tu

nhién trung binh va giau tai Khu BTTN Van
hoa Déng Nai, cac tac gia dua vao chi sb
ddng goc ciing da chi ra ring ¢ cac trang thai
ring tw nhién trung binh, tit ca cac loai cay
ring trong 1am phan cha yéu ¢é dang phan b
ngau nhién. Do d6, c6 thé khing dinh viéc
ding chi sé d6 tu hop (CV) dé thay thé cho
chi s6 dong géc (W) trong nghién ctru cu
trac khong gian 1am phan khéng lam anh
huong dén két qua nghién cru ma con phan
anh cdu tric 1am phan & mic d6 vi mé hon.
Mait khac, vai viéc st dung ArcGIS trong tinh
toan va phan tich chi s6 d6 tu hop ngoai thuan
loi con ¢ thé gitp truc quan hoa duoc dir
liéu nghién ctru, dya vao hinh dang, kich
thuge cua cac da gidc Voronoi trén luge d6 c6
thé budc dau phan doan nhanh chéng duoc
dang phan bd cia cy rung.
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Hinh 10. Dic diém tu hop cia cac loai ciy

IV. KET LUAN

Str dung cong cu tao da gidc Thiessen va TIN
trong phan mém ArcGIS 10.2 phu hop vdi
nghién ctru dic diém cdu tric khong gian cia
céc loai cay wu thé tai Khu BTTN Binh Chau -
Phude Buu. Két qua nghién ciru di xac dinh
duogc 5 chi s cu truc khong gian, cu thé 1a:
Do hon loai, d6 vu thé, d6 tap trung tan, hé sb
gbc va do tu hop. Bai bao dé xuét khi nghién
ciru ddc diém cau trac khong gian cia lam
phan nén lya chon phan mém ArcGIS va ding
chi s6 do tu hop thay thé cho chi s6 dong géc.

Két qua nghién ciu vé dac diém cau tric cia
1am phan cho thay trong OTC c6 67 loai cdy va
¢6 5 loai nam trong nhom loai cdy wu thé. Chi
sO gia tri quan trong ciia nhém 5 loai wu thé
chiém 53,16%; 62 loai con lai chiém 46,84%.
Trong nhém 5 loai cay uu thé, theo thir tw TV%
giam dan 1an luot 1a: Téu tring (17,47%), Mau
ché thau kinh (14,73%), Truong chua (8,69%),
Ca né (6,9%) va Tram véi (5,39%). Pac diém
sinh trudong ciia quan thu c¢6 cic gia tri DBH,
H,, trung binh, tong tiét dién ngang than cay va
trit lvong ctia 14m phan twong tmg 1a 11,26 cm,
9,31 m, 21,7 m*/ha va 110,87 m’/ha.
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Khu vuc nghién ctru ¢6 su da dang vé loai ciy
g6 v6i mic d6 hdn loai rat cao (83%). Do wu
thé cua 4/5 loai cdy wu thé phan bb déu & cac
gid tri tir 0 - 1, x4p xi gn bang nhau; ngoai trir
Ca néd 1a loai ¢6 su vuot troi vé mat duong
kinh so vdi cac cdy xung quanh, no co xu
hudng 1an 4t cac loai cdy bén canh. Pic diém
tap trung tan, cdy rimg trong ldm phan phan bd
voi mat d§ day. Ca na 1a loai canh tranh manh
vOi cac cdy xung quanh va mét d§ nhiing noi
¢6 loai nay phan bé trong OTC 1a rat day. Két
qua phan tich 2 chi s6 1a d6 tu hop cua cay
rimg va hé s6 ddng goc cho thay khong co su
khac biét vé& két qua tinh toan. Ca hai chi sb
nay déu cho két qua c6 2/5 loai ciy uu thé
(Tram voi, Truong chua) c6 dang phan b
ngau nhién va 3/5 loai wu thé (Tau tring, Méu
ché thiu kinh, Ca n4) c6 dang phan bd cum.

Dé nang cao hiéu qua cho cong tac bao ton da
dang sinh hoc va phat trién rimg bén viing tai
khu vue nghién ctru, bai bao dua ra mét sb giai
phap chinh nhu sau:

1. Trude mét can tiép tuc thuc hién nghién ciru
dic diém ciu trac khong gian rimg dua trén
phan mém ArcGIS & quy mé rong va cic trang
thai rimg khac nhau, tir d6 c6 du dir lieu dé
theo doi va danh gia dinh ky ciing nhu toan
dién vé da dang thyc vat than gd trong toan bd
dién tich thuoc Khu bao ton. Vé lau dai, khi da
¢6 bo dir liéu day du, cin nghién ctru x4y dung
hé théng gidm sat, danh gia va du béo bién
dong cua da dang loai trén nén tang 1a phan
mém GIS, gidng nhu mét sb tinh trong nude
da ap dung trong du bao chay rirng, sau bénh
hai rung tréng, vi du nhu Lang Son, Yén Bai,
Lam B@)ng.

2. Trong trong rimg méi & phan khu phuc hoi
sinh thai hodc nhimng dia diém co didu kién
tuong dong véi khu vuc nghién ctru, can han
ché hodc tranh chon loai Ca na dé trdng hén
giao véi cac loai nhu T4u tring, Mau ché thau
kinh, TrAm vdi va Truong chua.
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