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Phan b6 tan suat duong kinh, chiéu cao 1dm phan cung cap cac thong tin quan trong dé cac nha
quan ly xay dung cac phuong an quan ly ring phu hop va hiéu qua voi myc dich kinh doanh. Trong
nghién ctru nay, da thiét 1ap 18 6 tiéu chuén kich thude 500 m? theo phuong phap chon mau ngau nhién
phan tang khong theo ty 1€ d€ thu thap dir liéu cac 1am phan keo 14 trdm tir 5 dén 12 tudi trong tai ving
cat ven bién huyén L¢ Thuy, tinh Quang Binh. Phuong phap wdc luong hop 1y toi da (Maximum
Likelihood Estimation) va tiéu chuan Kolmogorov-Smirnov da dugc sir dung dé mé hinh héa su phan
b6 tan suat dudng kinh, chiu cao. S6 cay tép trung ¢ cac cap duong kinh D2 (4-6 cm) chiém 34,3%,
cap duong kinh D3 (6-8 cm) chiém 32,0%, cap duong kinh D4 (8-10 cm) chiém 16,9%; tong 3 cép
duong kinh nay chiém 83,1% tong s6 cy trong lam phan. S6 cdy tép trung ¢ cap chi€u cao H1 (2-4 m)
chiém 23,9%, cap chiéu cao H2 (4-6 m) chiém 66,0%; tong 2 cap chifu cao nay chiém 89,9% tong s6
cdy. S0 cdy giam dan khi duong kinh (hodcchi€u cao) tang 1én hodc giam di moi cap. Phan phoi
Lognormal phu hop nhat ¢ m6 phong quy luat phan bo dudng kinh va phan phoi Weibull phu hop nhat
dé md phong quy lut phan bo chicu cao. o )

Tir khoa: Cau trac rung, Keo 14 tram, M6 hinh phan bo tan suat

MODELING FREQUENTLY DISTRIBUTION OF DIAMETER,
TREE HEIGHT OF ACACIA AURICULIFORMIS STANDS IN
LE THUY DISTRICT, QUANG BINH PROVINCE
Le Duc Thang
Institute of Regional Research and Divelopment, Ministry of Science and Technology

ABSTRACT

The frequency distribution of stand diameter and height provides managers with crucial
information to offer suitable and efficient solutions for managing forests for commercial purposes. In
this study, 18 temporaty plots were established with an area of 500 m? (20m x 25 m) set up using to
non-proportional stratified random sampling method for data collection of Acacia auriculiformis stands
from 5 to 12 years old planted in the coastal sandy areas of Le Thuy district, Quang Binh province. The
frequency distribution of diameter and height was modeled using the Maximum Likelihood Estimation
and Kolmogorov-Smirnov standard . The percentage of trees concentrated in the diameter sizes D2 (4 -
6 cm), D3 (6 - 8 cm), and D4 (8 - 10 cm) was 34.3%, 32.0%, and 16.9%, respectively. These three
diameters accounted for 83.1% of the total number of trees. The percentage of trees concentrated in the
height sizes HI (2 - 4 cm), H2 (4 - 6 cm) was 23.9% and 66,0%, respectively. These two height
accounted for 89,9% of the total number of trees. The number of trees decreased as the diameter size
(or height size) increased or decreased. The diameter distribution could be most accurately simulated
by the Lognormal distribution, and the height distribution could be most accurately simulated by the
Weibull distribution.
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1. MO PAU

CAu trac rimg 1a sy phan bd kich
thudc cua loai va ca thé trén dién tich rimg.
Céu tric 1am phan 1a két qua tong hop cua
déc tinh sinh truong loai cdy, diéu kién moi
truong va bién phap tac dong (Husch et al.,
2002). Cac nhan to céu tric rung rat phong
phu, bao goém cau trac t6 thanh, cau truc
tang, cAu tric tu01 cAu tric mat do, cAu tric
dudng kinh, ciu trac chiéu cao, ... (Vi Tién
Hinh, 2012). Phan bd tan suat dudng kinh,
chiéu cao 1a4m phan cung cip cac thong tin
quan trong giup nguoi quan ly xay dung cac
bién phap ki thudt 1am sinh tac dong phu
hop va quan 1y rirng ¢6 hi€u qua. Viéc xac
dinh va u6c luong cac bién dinh luong cua
cac lam phan 1a yéu cau co ban va rt quan
trong ddi véi viée quan ly san xuat va quy
hoach rumg (Zheng va Zhou, 2010). Nghién
clru ciu tric rung trong thong qua cac ham
phan phdi x4c suat 1am co s¢ xdy dung cac
phuong phap khai thac va quan 1y rirng hi¢u
qua ciing di dugc thuc hién trén cac dbi
tugng nhu ring Keo tai tuong (Acacia
mangium) & Hoa Binh (Nguyén Viét Hung,
2016), & Ba Vi (Bui Manh Hung va cs.,
2021; Hung va cs., 2023); rung neem
(Azadirachta indica) & Ghana (Nanang,
1998); rimg thong ¢ Trung Qudc (Zhang va
Lei, 2010); rimg s0i ¢ Iran (Fallahchai va
cs., 2012); rung mo 6 Tuyén Quang (Lé
Dtic Thang va cs., 2020); rimg keo 14 liém
(A. crassicarpa) & Binh Thuin (Nguyén
Vian Viét va cs., 2020); ... Trong nghién
cuu nay, st dung phuong phap uwdc lugng
hop 1y t6i da (Maximum Likelihood
Estimation - MLE) va tiéu chuan
Kolmogorov-Smirnov dé danh gia nam (5)
phan phdi xac suit Normal, Lognormal,
Gamma, Exponential, va Weibull nham lya
chon phan phdi xac suat phuhop nhét dé mo
phong quy luat phan b duong kinh va
chleu cao cho cac lam phan Keo 1a tram
tréng tai ving cat ven bién huyén Lé Thuy,
tinh Quang Binh.
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2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Khu vue nghién ctru

Céac 1am phan keo 14 tram (Acacia
auriculiformis) trong thuan loai & cac do
tudi tir 5 dén 12 tudi tai ving cat ven bién
huyén L€ Thuy, tinh Quang Binh duoc lya
chon lam diém nghién ctru nay. Khu vuc
nghién ctru chi yéu 1a cac con cat, bai cat
kéo dai theo huodng Bic Nam, c6 do cao
trung binh 5 - 15m, mot s6 noi do cao trén
30m. Dang dia hinh tao nén bdi dét cat
trang, vang phan b rong, doc bo bién. Do
bi gio6 bién thdi manh tao nén nhitng dun cat
di dong véi chiéu rong trung binh cac dai
cattir 0,5 - 3,0km, c6 diém rong 7,0 - 8,0km.
Cang di sau vao trong dat lién, dia hinh cac
dun cat cang thap hon do it chiu anh hudng
ctia gi6 bién. Khu vuc c6 khi hau phéan 2
mua 10 rét, mua kho kéo dai tir thang 12 nam
trudc dén thang 8 nim sau (9 thang), voi
luong mua binh quéan tir 50 - 100 mm/thang,
trir thang 8 va thang 12 la nhiing thang
chuyén tir mia kho sang muia muwa va nguoc
lai, luong mua ting cao tu 120 -
140mm/thang. Mua kho phan thanh 2 thoi
ky: kho lanh tir thang 12 nam trudc dén thang
4 nam sau (5 thang), véi gi6 thinh hanh Bong
Nam va kho nong, tir thang 5 dén thang 8 véi
gi6 hai chinh Tay Nam.
2.2. Phuong phap thu thép sb liéu

Tai cac lam phﬁn keo 14 tram, 1ap céc
6 tiéu chuan (OTC) tam thoi, theo phuong
phap chon miu ngiu nhién phan tang khong
theo ty 18 cho timg d6 tudi (tir 5 dén 12 tudi
& cung mat do trong ban dau 3.300 cay/ha,
cung bién phap 1am sinh tac dong ban dau
1a dat cay may va cung trong trén diéu kién
1ap dia c6 dang dia hinh dia mao cOn cat, bai
cat c¢b dinh, ngoai trir tudi 6 va tudi 11 - do
khong tim duoc cac 1am phan co dién tich
du 16n; khong doéng nhat vé mat do trong
ban dau va diéu kién 1ap dia trong rung).
Téng c6 18 OTC da duoc lap, mdi 6 ¢ kich
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thude 500m? (20 m x 25 m), chiéu dai 6
duoc 1ap theo hudng song song védi duong
bo bién, chiéu rong vudng goc véi chiéu
dai; canh ctia mdi 6 dugc lap cach mép dai
rimg t6i thiéu 10 m. Trong OTC do dém tét
ca cdy keo 14 tram vé céc chi tiéu:

+ DPuong kinh ngang nguc (D3,
cm): dung thudc day do chu vi (vanh) tai vi
tri 1,3m cta chiéu cao cay tinh tir mat dat,
d6 chinh xac dén 0,1 cm;
+ Chiéu cao vat ngon (Hyx, m): st dung
thude do cao Blume-Leisse két hop thudc

sao ¢6 khic vach do chiéu cao cay dung tir
mat dat & vi tri gbe cdy toi dinh sinh trudong
ctia than chinh, c6 do chinh xac dén 0,1 m.
2.3. Phuong phap xir 1y s6 liéu

Nam (5) phan phéi x4c suat bao gdom:
Normal, Lognormal, Gamma, Exponential,
va Weibull da duoc st dung dé uée tinh cac
tham s6 va kiém dinh thong ké nhim lya
chon phan phdi pht hop nhat ¢é mé phong
phan b tan suit duong kinh va chiéu cao
1am phén keo 14 tram.

Bing 1. Cau lénh uéc tinh céc tham s6 va kiém tra mo hinh phan phéi xdc suat
bang ti€u chuan Kolmogorov-Smirnov trong R

Ham

Kiém tra bang

han phéi Cong thuc Cau 1énh trong R tiéu chuan
phanp Kolmogorov-Smirnov
_ [-x-2%/542] no=fitdist(x, ks.test(x,"pnorm",
Normal fGo = () "norm",method="mle”) mean=y,sd=sd)
Loenormal f(x) = [-nx-1?/562] lo=fitdist(x, ks.test(x,"plnorm",
£ ) "Inorm",method="mle”) = meanlog=p,sdlog=sd)
= (=x/B) ga=fitdist(x, ks.test(x,"pgamma",
Gamma fGo = B“F( ) € (3) "gamma",method="mle”) shape,rate)
. — (2% ex=fitdist(x, " "
Exponential f(x) = Ae 4) "exp"method="mle”) ks.test(x,"pexp" rate)
Weibull f(x) = < x%-1g(-x/B)" (5) we=fitdist(x, ks.test(x, "pweibull",

"weibull",method="mle”)

shape,scale)

Phuong phap udc luong hop 1y tdi da
(Maximum Likelihood Estimation - MLE)
da duoc st dung trong nghién ctru nay dé
udc tinh cac tham sé ctia mdi phan phdi xac
suat. Phan phdi phu hop nhat da duogc xéac
dinh dya trén ti€u chuén AIC (Akaike
Information Criterion) (cong thuc 6), phan
phéi co tri s6 AIC thép nhét s& duoc lua
chon (Nguyén Vin Tuin, 2014, 2018) va
két qua di duoc kiém dinh thong qua tiéu
chuin Kolmogorov-Smirnov (KS) & mirc ¥
nghia o = 0,05, nham so sanh tin suét tich
lity u6c tinh (1y thuyét) voi tan suat tich liy
thuc nghiém (quan sat) ciia mdi phan phdi
X4c sut.
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AIC = Residual Deviance +
2 x (s6 tham s6 ctia mé hinh)

(6)

Su khac biét giita moi hai phan phdi
xac suat dugc danh gia qua gia tri D ciia tiéu
chuan KS (cong thirc 7 va 8). Gia thuyét
(Ho) 1a cac phan phdi xac suit cua cac bién
(D13, Hyn) quan sat thuc va udc tinh la
khong c6 sy sai khac ro & muc do tin cdy
95%. Néu D, < Dy: s6 liéu quan sat phu hop
(nhat quan) véi dit liéu udc tinh, nghia 1a
phan b thyc nghiém tuan theo phan bd 1y
thuyét (phan bd 1y thuyét mé phong tbt cho
phan b thyc nghiém) (Hy"). Nguoc lai, néu
D, > Dy: s6 liéu quan sat chua phu hop véi
di liéu udce tinh (Ho).
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D» = Supx|F(xi) — Fo(xi)|

—1In (% 0()
2n

(7

Da ®)

trong do, supx = gid tri cdn trén dung cua
bién x (D13, Hyw); F(x) la phdn phéi tan
sudt tich lity dwoc quan sdt cho cdc doi
twong xi (i = 1,2,3,...,n) va Fo(xi) ld xdc sudt
ciia tan sudt tich liy 1y thuyét wéc tinh.

Dit li¢u thu thép trong cac OTC dugc
tong hop, phan tich theo cac muc tiéu
nghién ctiu trén co sé céac thuat toan cua
phan mén R (Nguyén Vin Tuin, 2014,
2018; R Core Team, 2016). Cac gbi da duoc
sir dung trong nghién ctru nay dé xu 1y sd
lidu va phan tich dit liéu bang biéu dd gom:
fitdistrplus, psych, gplot2, va gridExtra.

3. KET QUA VA THAO LUAN
3.1. Pic diém théng ké mé ti vé dwong
kinh va chiéu cao 1am phin keo I4 tram
Céc chi tiéu duong kinh va chiéu cao
binh quéan 1dm phan keo 14 tram ¢ Lé Thuy,
Quang Binh c6 xu hudng ting khi tudi lam
phan tiang. Puong kinh binh quan 1am phan
dat 4,89 cm (tudi 5) tang 1én 8,45 cm (tudi
12), binh quén tang 12,7% qua cac nam
(giai doan tir 5 - 12 tudi). Chiéu cao binh
quan dat 3,29 m (tubi 5) ting 1én 5,84 m
(tudi 12), mirc ting binh quéan dat 13,3%
qua cic nam. Sy thay doi duong kinh va
chiéu cao binh quéan 1am phan keo 14 tram
thé hién do 1éch duwong ¢ tit ca cac do tudi
vé duong kinh; 1&ch am & cac do tudi 3, 8,
9, 10 va léch duong & tudi 7 va tudi 12 vé
chidu cao. Sy bat d6i xung 16n nhat vé
duong kinh xay ra & tudi 9 va tudi 10 (do
léch thay ddi tir + 0,591 dén + 1,067) va su
bat ddi xing 16n nhat vé chiéu cao xay ra &
tudi 5 va tudi 8 (do léch thay doi tir - 0,189

dén + 0,967) (Bang 2).
Bing 2. Dic diém dic trung vé dudng kinh va chiéu cao 14m phan keo l4 tram ¢ Quang Binh
. Sai
Tusi CHTung g TN nige  ew  PROIE panon Pglech
tiéu binh Vi X sai mau
chuan
5 D3 4,89 0,09 4,46 4,46 1,03 1,06 0,573 0,967
Hyn 3,29 0,06 3,20 3,20 0,61 0,37 -0,480 0,212
7 D3 4,94 0,11 4,78 4,78 1,23 1,51 1,080 0,917
Hyw 4,72 0,06 4,70 4,70 0,66 0,43 0,485 -0,897
3 D3 6,99 0,15 6,68 541 1,60 2,55 0,034 0,835
Hw 4,38 0,07 4,40 4,50 0,68 0,46 -0,675 -0,189
9 Di; 6,91 0,13 6,69 7,32 1,46 2,13 -0,199 0,591
Hw 4,70 0,06 4,80 5,30 0,61 0,37 -0,188 -0,579
10 Di; 8,35 0,23 8,28 7,01 1,99 3,96 3,051 1,067
Hw 5,14 0,06 5,25 5,20 0,54 0,29 -0,296 -0,739
12 Di; 8,45 0,26 8,28 7,96 2,27 5,13 0,380 0,623
Hyn 5,84 0,11 5,50 5,50 0,95 0,90 0,980 0,817
Mode la tri s6 vmg véi tan sé phdn bé tdp trung nhat
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Nhin chung, cac chi tiéu sinh trudng
duong kinh va chiéu cao 1am phan keo 14
tram c6 xu hudng tang khi tudi 1am phan
tang mdi tudi, mirc ting binh quan tir 12,7%
vé duong kinh dén 13,3% vé chiéu cao qua
cac ndm. Ngugc lai, lugng tang trudng binh
quan chung hang nadm twong ung lai c6 xu
huéng giam nhe khi tudi 1am phan ting,
binh quan giam 4,6% vé AD;; va giam
5,6% vé AHyw. Diéu d6 ciing thé hién rd quy
luat chung 13, khi 14m phan ting mdi tudi c6
su phan hoa rd vé mat do thong qua quy luat
tia thua ty nhién (hodc tic dong ctia con
nguoi), do kich thudc cua ting ciy ca thé
tang 1én va dan 6n dinh mat do; khi kich
thudc cay ca thé dan 6n dinh, it con sy canh
tranh vé khong gian dinh dudng véi cac cay
xung quanh (Vii Tién Hinh, 2012).

3.2. Pic diém phan b N/D va N/H cac
1am phan keo 14 tram

Cac 1am phan keo 14 tram & giai doan 5 - 12
tu6i & Quang Binh ¢6 phan bd N/D;; va
N/Hvn theo dang 1 dinh va Iéch duong ¢
bién dudng kinh ca 6 d6 tudi; bién chiéu cao
1éch am & tudi 7, 8, 9 va 10, con lai 1a 1éch
duong. SO lugng ca thé tap trung & cép
dudng kinh D2 (4 - 6 cm) chiém 34,3% tong
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s cay, cap duong kinh D3 (6 - 8 cm) chiém
32,0%, cap duong kinh D4 (8 - 10 cm)
chiém 16,9%; tong 3 cip duong kinh nay
chiém 83,1% tong sb cdy trong lam phan.
Tuong tu, s6 luong ca thé tap trung & cap
chiéu cao HI (2 - 4 m) chiém 23,9%, cip
chiéu cao H2 (4 - 6 m) chiém 66,0%; tong 2
cép chiéu cao nay chiém 89,9% tong sb ciy.
S6 cay giam dan khi duong kinh (hodc
chiéu cao) ting 1én mdi cip, cap duong kinh
D5 (10-12 cm) chiém 7,2%, cép chiéu cao
H3 (6-8 m) chiém 9,3% hoidc cap duong
kinh giam di, cap duong kinh D1 (2-4 cm)
chiém 6,8%. Tuy nhién, sy phan bd sb cay
theo dudng kinh va chiéu cao ludn thay d6i
khi 1am phén ting mdi tudi, s6 ca thé keo 14
tram tap trung & cap kinh D2 chiém 64,5%
& tudi 5, giam con 44,0% & tudi 8 va giam
con 39,0% & tudi 12. Sy thay ddi theo thoi
gian vé phan bd N/D;3 va N/Hyn ctia mbi
1am phan keo 14 tram c6 thé giai thich boi:
(1) dudng kinh, chiéu cao ciy ca thé keo 14
tram ludn ting theo tudi, tir d6 mdi cay ca
thé trong cac 1am phan ludn cé xu hudng
dich chuyén tir cip duong kinh, chiéu cao
nho 1én cép 16n hon theo thoi gian; (2) mot
sO cay ca thé keo 14 tram bi mét di do qua
trinh tia thua (tu nhién hodc tac dong cua
con nguoi) (Vii Tién Hinh, 2012).
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Bing 3. Tham sb cac phan phdi x4c sut bién duong kinh va chiéu cao 1am phan keo 14 tram ¢

Quang Binh
Tusi  Chi Cac dang ham phéan phdi

tiéu Normal Lognormal Gamma Exponential Weibull
=4,89 =1,57 shape = 24,4 _ shape = 4,71

Dis td=1.03 4= 0.20 rate < 5,00 rate=0204  CEPT

5 AIC =354.8 AIC=336,8 AIC=341,5 AIC=628,2 AIC =369,0
pu=3,29 p=1,17 shape = 28,8 _ shape = 5,83

Hyx  sd=0,61 sd=0,19 rate = 8,76 rate =0304 - eale - 3,54
AIC=227,6 AIC=227,1 AIC=226,1 AIC =532,1 AIC=1233,4
u=4,94 p=1,57 shape =174 _ shape = 4,06

Di; sd=122 sd =024 rate = 3,53 rae=0202 ale =542

7 AIC =419,0 AIC=401,7 AIC =405,2 AIC = 666,8 AIC =429,1
p=4,72 p=1,54 shape = 46,4 _ shape = 9,33

Hyx  sd=0,65 sd=0,15 rate = 9,83 rae=0212  geale = 4,99

AIC =258,9 AIC=279,3 AIC=271,6 AIC =655,4 AIC =240,5

=6,98 =1,92 shape = 20,78 _ shape = 4,47

Dis td=1.59 b= 0.2 ate < 2,08 =043 OP

p AIC=414,6 AIC=1398,7 AIC=402_8 AIC = 643,7 AIC=4238
u=4,38 pu=1,46 shape = 39,85 rate = 0.208 shape = 7,45

Hyn sd=0,68 sd=0,16 rate = 9,11 i scale = 4,66
AIC=1228.,6 AIC=12342 AIC=231,6 AIC=541,8 AIC=12273

=6,91 =191 shape = 23,51 _ shape = 4,93

Dis - 1,45 = 021 e 3,40 rate = 0,145 (TP 7,51

9 AIC=4412 AIC=4313 AIC=4332  AIC=717,7  AIC=450,8
p=4,70 p=1,54 shape = 56,08 rate = 0.213 shape = 9,58

Hyx sd=0,61 sd=0,14 rate = 11,93 ’ scale = 4,96
AIC=227,8 AIC=2398 AIC=2351  AIC=623,6 AIC=2173
u=2_8,35 p=2,10 shape = 19,16 _ shape = 4,10

Dy sd=198 sd =023 rate = 2,29 rae =019 ale =913

10 AIC=1323,1 AIC=313,5 AIC=3152 AIC =476,7 AIC=332,0

u=>5,14 p=1,63 shape = 85,84 rate = 0.194 shape = 12,42

Hyn sd=0,54 sd=0,11 rate = 16,71 i scale = 5,37
AIC=1253 AIC=131,9 AIC=129,5 AIC=402,8 AIC=114,3

pn=2_8,45 p=2,10 shape = 14,38 _ shape = 3,91

Di3 sd=225 sd=0,27 rate = 1,70 rate = 0,118 scale =9,31

12 AIC =347,6 AIC =1342,1 AIC=3423 AIC =484,6 AIC =350,8
pn=5,84 p=175 shape = 40,41 _ shape = 6,03

Hyx  sd = 0,94 sd=0,16 rate = 6,92 rae =0171  Seale = 6,25
AIC=2132  AIC=206,5 AIC=208,1  AIC=427,7  AIC=2259

Két qué uoc tinh cac tham sb, tri sd
AIC (Bang 3) va kiém dinh théng ké bang
tiéu chuan Kolmogorov-Smirnov (Bang 4)
dé danh gia 5 phan phdi xac suat Normal,
Lognormal, Gamma, Exponential, va
Weibull dé 1ap mé hinh mé phong phan bd
N/D 3 cho céc 1am phan keo 14 tram tir tudi
5 dén tudi 12 & Quang Binh cho thay, phan
phéi Lognormal 1a phut hop hon ca d¢é mo
phong quy luat phan bd N/D; 3 cho cac 1am
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phan keo 14 tram & tit ca cac do tudi. Phan
phdi Lognormal cho phan du (residuals
deviance) gilra gia tri quan sat thuc va gia
trj uGc tinh (Iy thuyét) ciia mé hinh 1a nho
nhit théng qua tiéu chuan AIC (Bang 3).
Tiéu chuin AIC 1a mét thude do quan trong
va ¢6 ich dé ching ta quyét dinh Iya chon
mét mo hinh don gian va day da (Nguyén
Van Tuin, 2014). Tuong ty, phan phdi xac
sudt Weibull 1a phi hop hon ca dé mo
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phong quy luat phan bd N/Hyx cho cac 1am
phan keo 14 tram & cac d6 tudi 7, 8, 9, 10, va
phan phdi Lognormal phtt hgp dé md phong

quy ludt phan b N/Hyx cho 1am phan keo
14 tram & tudi 12. Tri 6 AIC cta 2 phan phdi
nay cho gié tri nho nhat & tit ca cac do tudi.

= Normal = * Lognormal *** Gamma ° — Exponential — Weibull

1.001 T T == 1.004 (Tuéi 5) B iy e
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Hinh 1. Phan phdi tich liy thuc nghiém va Iy thuyét ciia cac 1am phin keo 14 tram tir 5 dén 12 tubi
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Két qua kiém tra théng qua tiéu
chuan AIC va thé hién qua biéu d6 phan
phéi tich lity Iy thuyét va thuc nghiém (Hinh
1) cho thdy, céc tri s6 quan sat thuc cho cac
bién Dy 3, Hyn va tri sb mong doi déu nam
gan dudng chéo ky vong, ngoai trir phan
phéi Exponential. Cac diém quan sat thyc té
tap trung sat duong thang ky vong va phan

du chuan hoa gan sat v6i phan phdi chuan.
Tuy nhién, phan phdi Lognormal mé phong
quy luat phan bd N/D va phan phdi Weibull
mo phong quy luat phan bé N/H déu cho
phan du gitta gia tri quan sat thuc va gia tri
udc tinh ctia mé hinh 1 nho nhat thong qua
tiéu chuan AIC.

Bdng 4. Két qua kiém dinh b?mg tiéu chuan Kolmogorov-Smirnov cac phan phdi xac suat N/D va N/H cho
cac 1am phan keo 14 tram

.. Normal Lognormal Gamma Exponential Weibull
Tuol D p-value D p-value D p-value D p-value D p-value
N/Di 3
5 0,1688 0,0020 0,1443 0,0130 0,1537 0,0066 05110 <0,00/ 0,1551 0,0059
7 0,1192 0,0526 0,0808 0,3739 0,0867 02913 0,4691 <0,00/ 0,1294 0,0276
8 0,1354 0,0368 0,1253 0,0654 0,1296 0,053 0,5091 <0,00/ 0,1433 0,0227
9 0,1158 0,0759 0,0921 02524 0,0934 0,2380 0,4843 <0,001 0,1405 0,0162
10 0,0960 04850 0,0818 0,6887 0,0790 0,730/ 0,4629 <0,001 0,0963 0,4814
12 0,0867 0,6088 0,0813 0,6890 0,0639 09120 0,4203 <0,00/ 0,1052 0,3619
N/Hyn
5 0,1035 0,1496 0,0736 05288 0,0791 04352 0,4865 <0,001 0,1220 0,0545
7 0,9990 <0,001 0,1515 00044 0,1438 0,010/ 04701 <0,001 0,1238 0,0394
8 0,0782 05173 0,1024 0,2031 0,0917 03180 04912 <0,001 0,0889 0,3550
9 0,1060 0,71287 0,1322 0,0282 0,1238 0,0475 0,5169 <0,001 0,0810 0,4007
10 0,1644 00330 0,1828 00125 0,1769 0,0172 0,5234 <0,00/ 0,1094 0,3232
12 0,1466 00731 0,1250 0,180/ 0,1330 0,1314 0,5244 <0,00/ 0,1715 0,0216

Két qua kiém dinh thong ké bang tiéu
chuan Kolmogorov-Smirnov dé danh gia
nim (5) phan phdi xac suit Normal,
Lognormal, Gamma, Exponential, va
Weibull dé 1ap mé hinh mé phong phan bd
N/D va N/H cho céc 1am phan keo 14 tram
(Bang 3, 4 va 5) cho thiy, phan phdi
Exponential cho mirc 6 pht hop kém nht,
khong co gia thuyét nao dugc chap nhan.
Phan phdi Normal déu c6 4 trong 6 gia
thuyét duoc chap nhan (66,7%) cho ca phan
bd N/D va N/H; ca 2 phan phdi Lognormal
va Gamma déu c6 5 trong 6 gia thuyét duoc
chap nhan (83,3%) cho phan b N/D va déu
c6 3 trong 6 gia thuyét dugc chip nhan
(50,0%) cho phan bd N/H; phan phdi
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Weibull ¢6 2 trong 6 gia thuyét dugc chap
nhan (33,3%) cho phan bd N/D va co 4
trong 6 gia thuyét dugc chap nhan cho phan
bé N/H. Tuy nhién, dya trén tri sé6 AIC
(Bang 3), két qua kiém dinh théng ké bang
tiéu chuan Kolmogorov-Smirnov (Bang 5)
va md phong quy ludt phan bdé N/D, N/H
(Hinh 2) thi phan phéi xac suat Lognormal
1a phu hop hon ca dé mé phong quy luat
phan bb N/D va phan phdi xac suit Weibull
1a phu hop hon ca dé mé phong quy luat
phan bd N/H cho cac 1am phan keo 14 tram
& Lé Thily, Quang Binh. Két qua & nghién
clru nay ciing tuong doi phut hop voi két qua
& mot s6 nghién ctru gan day cho rang, phan
phdi Normal cho mirc d§ phti hop kém nhat
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so v&i phan phéi Lognormal va Weibull dé
mo phong quy luat phan bd N/D cho cac
1am phan keo 14 tram (4. auriculiformis) tix
tu6i 1 dén tudi 6 & khu vuc Pong bic
Bangladesh (Kayes va cs., 2012). Phan phéi
Weibull mé phong tét cho phan bd thuc
nghiém N/D cho cac 1am phan m& ¢ Tuyén
Quang (Vii Nham, 2010). Phin bd sb ciy
theo duong kinh rimg trong keo ludi liém
(4. crassicarpa) tai Binh Thuan phan 16n c6
dang mét dinh 1€ch trai, trong khi d6 phan

b s6 cay theo chiéu cao c6 dang mot dinh
léch phai (Nguyén Van Viét va cs., 2020).
Phan bé Weibull 12 t6t nhat &€ md hinh hoa
phan bd sb ciy theo duong kinh gbc cho
rung keo tai tuong (4. mangium) & Ba Vi
(Bui Manh Hung va cs., 2021). Weibull va
SHASH 1a cac phan phdi tot nhat dé mo
hinh héa phan phdi tan suat sd cdy theo
duong kinh va chiéu cao cac 1am phan Keo
tai tugng ¢ Ba Vi (Hung va cs., 2023).

Bing 5. Kiém tra mtrc d6 phu hop giita cac dang ham phan phéi x4c sudt md phong phan bd N/D va
N/H céc 1am phan keo 14 tram

Chi tiéu Normal Lognormal Gamma Exponential Weibull Két luan
4 5 0 2 Ho*
D 2 1 7 4 Ho
66,7 83,3 0,0 33,3 Ty 1€ (%)
4 3 0 4 Ho*
H 2 3 7 2 Ho
66,7 50,0 0,0 66,7 Ty 1€ (%)

O nghién ciru ndy, trong tat ca cic gia
thuyét phan phdi Lognormal cho mirc do
phi hop tét nhat dé mo phong quy luat phan
b6 N/D (c6 83,3% gia thuyét cho phan bd 1y
thuyét mo phong t6t nhat cho phan bd thuc
nghiém) va thong qua tiéu chuan AIC cho
gid tri thap nhat trong tat ca cac truong hop.
Tuong tu, phan phdi Weibull cho muc do
phi hop tét nhat dé mo phong quy luat phan
b N/H (c6 66,7% gia thuyét cho két qua
phan bd 1y thuyét mo phong tét nhét cho
phan bd thyc nghiém). Viéc bac bo gia
thuyét (nghia 1a phan bd thyc nghiém chua
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phu hop hay nhdt quan véi phan bd 1y
thuyét) d6i véi bién D; 3 & tudi 5 cho phan
phéi Lognormal; bién Hyx & tudi 7 va tudi
12 cho phan phdi Weibull c6 thé 1a hién
tuong nhon cap tinh va thuc té c6 mot sb
lwong 16n cé thé trong cting mot cap duong
kinh hodc cdp chiéu cao. That vay, co
64,5% s6 ca thé keo 1a tram tap trung & cap
duong kinh D2 (4-6 cm) & tudi 5 va co
89,8% sd ca thé keo 1 tram tap trung & cap
chiéu cao H2 (4-6 m) & tudi 7 va c6 50,6%
s6 c4 thé tap trung & cAp chiéu cao H2 & tudi
12.
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Hinh 2. M6 phong quy luat phan b N/D va N/H theo phéan phdi Lognormal va Weibull phit hop
cho céc 1am phan keo 14 tram tir 5 dén 12 tuoi tai Lé Thuy, Quang Binh

Nhu vay, dua trén két qua xac dinh tri
s6 AIC thip nhat va két qua kiém dinh
théng ké bang tiéu chuidn Kolmogorov-
Smirnov thi viéc lya chon phan phéi Xac
suat Lognormal ¢ mé phong quy luat phan
bé duong kinh va phan phdi xac suit
Weibull d¢ mé phong quy luat phan bd
chiéu cao cho cac 1am phan keo 14 tram giai
doan 5 - 12 tudi ¢ Lé Thay, Quang Binh la
pht hop nhét. Trén co s két qua ¢ nghién
cuu nay, cac nha quan ly, cac chu rung su
dung phan phdi duong kinh va chiéu cao
1am phan dé xay dung cac phuong an quan
ly phi hop dé can thiép vao cau tric rimg s&
dang tin cdy. Thuc té cac 1am phan Keo 14
tram trong tai ving cat ven bién huyén L¢
Thiy, tinh Quang Binh dé phat huy tdi da
kha ning chin gio, chin cat bay ven bién
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can xay dung cac dai rimg nhiéu cap tudi,
nhiéu tdng tan, dam bao c6 d6 kin ngang va
kin doc phu hop. Két cdu dai ring quyét
dinh dén dic diém va muac do lot gi6 ciing
nhu van tc gié cua dai rimg. Két ciu dai
thua - dai rimg chi c6 mot ting, tang tan 13
kin (k < 0,3), phia duéi tan trong, hé sb lot
gi6 trung binh tir 0,5 - 0,7 (Ngd Quang Dé
va Nguyén Hitu Vinh, 1997). Két qua phan
tich tong hop (Meta analysis) tir nhiéu cong
trinh danh gia kha ning chan gi6 cua cac dai
rimg ving cat ven bién cho thdy, cic dai
rimg c6 tac dung giam van toc gid khoang
37%, khoang tin cay 95% tur 25 - 49%; voi
thanh phﬁn loai cay, mat do hién tai, tubi
lam phﬁn, cac yéu t6 céu thanh do day dac
cua dai ring da anh hudng toi hiéu nang
chan gi6 cta cac dai rimg (Lé Puc Thing,
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2022). Pbi voi cac 1am phan ring trong
phong ho chin gio, chin cat bay ven bién
khong tia thua, chi chat bd nhitng than cay
bi kho, d6 gdy. Ddi véi dai rimg phong ho
chan gio, chan cat két hop lay gd cui, tia
thua 1 1an & tudi 4 - 5, giir lai 1.500 - 2.000
cay/ha, chi chat nhitng cay sinh trudéng kém,
tan nho hep, cdy cong queo; sau khi chat
phai dam bao céy chira lai phan bd déu trén
toan bd dai rung. Khi cdy da truong thanh
c6 thé khai thac theo bang khoang 10 - 20%,
sau do tiép tuc nudi dudng hoic trong bd
sung lai rung ( B6 Nong nghi¢p va Phat
trién noéng thén, 2013). Vi vay, trong kinh
doanh rimg trong keo 14 tram can du bao
dugc phan bd dudng kinh va chiéu cao cua
1am phan & mdi giai doan nhat dinh dé xay
dung cac phuong an quan 1y va ra quyét
dinh ap dung céc bién phap ki thuat phu hop
va hiéu qua v6i muc dich kinh doanh (trong
rimg phong ho chan gi6, chin cat bay hoic
trong rimg phong ho két hop san xuat nong
1am két hop).
4. KET LUAN

Cac 1am phan keo 1a tram trong tai
ving cat ven bién huyén Lé Thuy, tinh
Quang Binh ¢6 phan bd dudng kinh theo
phan phéi Lognormal va phan b chiéu cao
theo phan phdi Weibull 1a pht hop hon ca
so v6i cac phan phdi xac sudt con lai
(Normal, Gama, Exponential). S5 luong ca
thé tap trung & cap dudng kinh D2 (4 - 6 cm)
chiém 34,3% tong s cdy, cap duong kinh
D3 (6 - 8 cm) chiém 32,0%, cap duong kinh
D4 (8 - 10 cm) chiém 16,9%; tong 3 cap
dudng kinh nay chiém 83,1% tong s cay.
S6 lugng ca thé tap trung & cip chiéu cao
H1 (2 - 4 m) chiém 23,9%, cap chiéu cao
H2 (4 - 6 m) chiém 66,0%; tong 2 cip chiéu
cao nay chiém 89,9% tong sb cy. S ciy
giam dan khi duong kinh (hodc chiéu cao)
tang 1én mdi cap; cap dudng kinh D5 (10 -
12 cm) chiém 7,2%, cép chiéu cao H3 (6 - 8
m) chiém 9,3% hoic cap duong kinh giam
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di, cip duong kinh DI (2-4 cm) chiém
6,8%.
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