Lém hoc & Diéu tra quy hoach rirng

M6 hinh phan bd tan suit duwdng kinh va chiéu cao rirng kin thudng xanh
tai Muwong Phang, bién Bién
Lé Pirc Thang
Vién Nghién ctru va Phdt trién Viing, B6 Khoa hoc va Céng nghé
Modeling tree diameter and height frequency distribution

of closed evergreen broadleaf forests in Muong Phang, Dien Bien

Le Duc Thang
Institute of Regional Research and Development (IRRD), Ministry of Science and Technology
*Corresponding author: thangs.accr@gmail.com

https://doi.org/10.55250/jo.vnuf.13.3.2024.055-066

Théng tin chung:

Ngay nhén bai: 01/03/2024

Ngay phdn bién: 02/04/2024

Ngay quyét dinh dédng: 22/04/2024

Tir khoa:

Cdu truc rirng, ham phén phéi
xdc suét, phdn b6 duong kinh va
chiéu cao, rirng thir sinh nhén
tdc, rirng kin thuong xanh.

Keywords:

Evergreen closed forests, forest
struture, probability distribution
functions, secondary forest, tree
diameter and height distribution.

TOM TAT

M hinh héa phdn b4 tén sudt dwéng kinh va chiéu cao ¢é vai tro quan trong
trong ddnh gid va qudn ly rirng hiéu qud. Trong nghién ctru nay, da thiét lap
9 6 tiéu chudn kich thuwdc méi 6 1.000 m? theo phwong phdp chon méu phén
tang ngdu nhién dé thu thap di liéu nhitng lodi céy gé cd dudong kinh ngang
nguc tir 6 cm tré 1én tai cdc trang thdi rirng trung binh, nghéo va nghéo kiét
thudc kiéu rirng kin cdy I6 rong thuwdrng xanh é@m, d nhiét ddi nui thdp tai Ban
quan ly rirng Di tich lich st va Cdnh quan Méi trwdng Muéng Phdng. Cdc ham
phén phéi xdc sudt Normal, Lognormal, Gamma, Exponential, Weibull, Sinh-
Arcsinh (SHASH), va Johnson’s SB (JSB) dworc st dung d& wdc tinh tham sé cho
tirng phén bé duong kinh, chiéu cao, va duoc kiém dinh béng tiéu chudn
Kolmogorov-Smirnov véa Anderson-Darling. Sw phén bé dwéng kinh va chiéu
cao & cd 3 trang thdi rirng déu thé hién dé léch duong cé khuynh hwdng téng
ddn theo thir ty tir trang thdi rieng nghéo dén rirng trung binh va cudi ciing
1a risng nghéo kiét. Phén phéi Weibull vé Gamma la phit hop nhét dé mé hinh
hda quy luét phén bé dudng kinh va chiéu cao Idm phén cho cé ba trang thdi
rirng trung binh, nghéo, va nghéo kiét. Két qud la co sé dé xdy dung ké hoach
va dp dung hiéu qué cdc bién phdp Iém sinh nhdm phdt huy téi da khé néng
dién thé tw nhién.

ABSTRACT

Modeling tree diameter and height frequency distribution plays an important
role in forest resource assessment and management. In this study, 9
temporary plots with the size of 1,000 m? each were established by stratified
random sampling method for three forest types (medium, poor, and very
poor) of the tropical evergreen broadleaf closed forest in Muong Phang
Forest Management Unit. The Normal, Lognormal, Gamma, Exponential,
Weibull, Sinh-Arcsinh, and Johnson’s Sg probability distribution functions
were fitted to each tree diameter and height distribution. The comparison of
observed and predicted probabilities was performed using Kolmogorov-
Smirnov and Anderson-Darling. The distribution of tree diameter and height
in all three forest statuses showed a positively skew that tended to increase
in the order of poor forests to medium forests and finally very poor forests.
The Weibull and Gamma functions showed the highest goodness of fit for
tree diameter and height frequency distribution for all three forest statuses
medium, poor, and very poor. The results are the basis for building plans and
effectively applying silvicultural measures to maximize the ability of natural
succession.

1. DAT VAN DE

Ban quan ly rirng Di tich lich sir va Canh quan
M®oi trwdng Mudng Phing (sau day goi tat la
BQL rirng Muwong Phang) duoc giao quan ly

2.316,05 ha, trong do, rirng ty nhién la 2.206,7
ha, chiém 95,4% tong dién tich va rirng trong la
105,66 ha (chiém 4,6%); phan b6 trén dia phan
2 xa Mudng Phang va xa P4 Khoang, thudc
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thanh phd Dién Bién Phd, tinh Dién Bién. Hién
nay, BQL rirng Muong Phang da giao khoan bao
vé rirng cho 29 céng dong thon/ban vai dién
tich 2.274,31 ha va 01 t6 chirc véi 41,74 ha.
Kiéu rirng thudc BQL rirng Mudng Phang |a
rirng kin thudng xanh mua 8m, cdy 1 rong &
nhiét dd&i nui thdp [1, 2], khéng con rirng
nguyén sinh, chi cd rirng thi sinh nhan tac, gom
cac kiéu phu: rirng thi sinh nghéo sau khai thac
kiét (lllal), rirng trung binh bj khai thac kiét
nhuwng d3 cé thai gian phuc héi va it bj tdc dong
cla con nguai (Il1a2), rirng giau (ll1a3), rirng thi
sinh nghéo phuc héi sau nwong ray, Iira rirng,
va khai thac (lla, 11b) [3].

Nhan thirc vé sy phan bd duwong kinh va
chiéu cao cda ldam phan néi chung la can thiét
dé 1ap k& hoach quan ly rirng hiéu qua va dac
biét cé gid tri trong viéc do dac va kiém ké rirng
[4]. Cac giai doan phat trién cda |d&m phan
thudng dac trueng bdi mét s6 chi tiéu cau tric
nhuw thanh phan va phan b loai; ciu tric
ngang, doc; sirc khde rirng;... [5]. Sy phan bé
duwong kinh va chiéu cao nhdm cung cap cac
théng tin vé ciu tric 1am phan thay ddi qua cac
giai doan phat trién dudi tac déng cla cac yéu
td nhu mat do, khoang cach tan,... [6]. Nhiéu
nghién ctru d3 duwoc thuc hién dé moé phong
quy ludt phan bd dudng kinh, chiéu cao 1am
phan rirng ty nhién bang cac mé hinh todn hoc
& cac khu rirng nhiét déi & Brazil [7], rirtng s6i
hén giao & Iran [8]; rirng khop & Tay Nguyén
[9]; rirng tw nhién & Kon Ha Nirng — Tay Nguyén
[10]; rirng tw nhién & Huong Son — Ha Tinh
[11];... Cdc md hinh phu hop dugc si dung dé
mo ta dac diém cau trac 1dam phan, [dam co s&
danh gia, xay dung k& hoach, va quan ly rirng
hiéu qua, bén vitng. Tuy nhién, hién chuwa cé
nghién ctu nao mé hinh hdéa quy luat phan bé
duong kinh va chiéu cao 1am phan tai khu vuc
nghién ciru. Bén canh do, chua cé nghién clru
& trong nuwdc th&r nghiém cac ham phan phdi
xac suat Johnson’s Sg (JSB) va Sinh-Arcsinh
(SHASH) dé m6 phdng quy luat phan b6 duong
kinh va chiéu cao cho rirng tu nhién. Vi vay,
nghién ctru nay dwoc thyc hién nham: (i) phan
tich mot s6 dic diém cla cac dai lvgng dudng
kinh, chiéu cao |1dm phan, va (ii) s dung

phuong phap udc lwgng hop ly téi da (MLE) dé
uwdc tinh cac tham sé va duoc kiém dinh théng
ké bang hai tiéu chuin Kolmogorov-Smirnov,
Anderson-Darling cho mdi phan phéi xac suat
Normal, Lognormal, Gamma, Exponential,
Weibull, Sinh-Arcsinh (SHASH), va Johnson’s SB
(JSB) cho phan bd dudng kinh, chiéu cao cho 3
trang thdi rirng trung binh, nghéo va ngheo kiét
tai BQL rirng Muang Phang, tinh Dién Bién.
2. PHUO'NG PHAP NGHIEN CU'U
2.1. Dic diém déi twong nghién ctru

Ban quan ly rirng Di tich lich s& va Canh
quan M6éi truéng Mudng Phing ndm & phia
Dong Bac huyén Dién Bién, ¢ toa dé dia ly tur
21937°97” dén 21°49'43” vi d6 Bac va
10395’47" dé€n 103°18’58” kinh d6 Pong. Téng
dién tich la 2.316 ha, trong do rirng ty nhién
14 2.207 ha. Kiéu rirng khu vue nghién ctu la
rirng kin thudrng xanh mua dm 4 nhiét dgi nui
thap [2], gdbm cdc kiéu phu rirng thi sinh nhan
tac: rirng th& sinh ngheo sau khai thac kiét,
rirng trung binh bi khai thac kiét da cé thoi
gian phuc héi, rirng giau, rirng thir sinh nghéo
phuc hdi sau nwong ray, Itra rirng va khai thac
[3]. Khu vyc chiju anh hudng cha khi hau nhiét
d&i gid mua, vdi 2 mua ro rét, mua mua tlir
thang 4 — 10, mua khé tlr thang 11 dén thang
3 ndm sau. Nhiét do binh quan ndm 22,3°C.
Luvgng mua trung binh nam tir 1.600 — 2.000
mm. DP&i twong nghién clru thudc 3 loai rirng
phan theo tritr lvgng: trung binh, ngheo, va
ngheo kiét [12].
2.2. Phuwong phap nghién ctru

*Lap 6 tiéu chudn va thu thap sé liéu

Tai khu vuc nghién ciu, dwa trén ban doé
hién trang rirng (ty 1& 1/10.000) bé tri cic 6 tiéu
chuan (OTC) theo phuong phap chon m3u phan
tang ngau nhién khéng theo ti 1& cho 3 trang
thai rirng (trung binh [TB1, TB2, TB3], ngheo
[N1, N2, N3], va ngheo kiét [NK1, NK2, NK3]);
khodng cach t&i thiéu gitta méi 2 OTC |4 1.000
m. Lap 6 tiéu chudn (3 OTC/trang thai rirng)
kich thwdc moi 6 1a 1.000 m2. Trong mdi OTC,
thong ké nhitng cay gb c6 duwdng kinh ngang
nguc tir 6 cm trd 1én va xac dinh duwong kinh
(D1.3) bang thuwdc day do chu vi vai d6 chinh xac
0,1 cm; chiéu cao cdy (Hvn) dwoc do bang thuéc
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do cao Blume-Leise véi d0 chinh xac 0,1 m.
*Xt ly s6 liéu
Nghién ciru nay sit dung 7 ham phan phéi
xadc sudt [Normal, Lognormal, Gamma,

Exponential, Weibull, Johnson’s Sg (JSB), va
Sinh-Arcsinh (SHASH)] d& mé hinh héa quy luat
phan bd N/D13 va N/Hun cho cac trang théi rirng
ty nhién nghién ctru.

Bang 1. Ham phan phdi xac suat dwoc ap dung cho cac trang thai rirng tu nhién

Ham phéan phai

. A, Cong thirc

xac suat
Normal f(x) = le_ne[_(x_”)z/z&] [13] (1)
Lognormal fx) = Wz_ne[—(lnx—u)z/z(,z] [14] 2)
Gamma f(x) = B);O:(;) - e(=%/B) [15] (3)
Exponential f(x) = 2e() [16] (4)
Weibull f(x) = %X“‘le("‘/@a [17] (5)

, _ 8 1 z 2
Johnson’s Sg (JSB) f(x) = aTiz(i—s) &XP (_E(Y +61In (E)) ) [18] (6)

Sinh-Arcsinh (SHASH)

(60 =2 [mys P (—352) [19] )

Phuong phap udc lugng hop ly téi da (MLE)
d3 duwoc sir dung trong nghién cliru dé udce tinh
cac tham s6 cia moi ham phan phéi va dugc
kifm dinh théng k& bang hai tiéu chuén
Kolmogorov-Smirnov  (K-S) va Anderson-
Darling (A-D). Ham phan phdéi phu hgp nhat
duoc lya chon dya trén tiéu chuan AIC (Akaike
Information Criterion) thadp nhat [20] va két
qua kiém dinh gid thuyét c6 y nghia théng ké
(cong thirc 12).

AIC = Residual Deviance + 2x
(s6 tham sé cdia md hinh) (8)

Su khdc biét gitta moi phan phéi dugc danh

gid qua gid tri D cda tiéu chuln K-S (céng thirc

9 va 10) va gia tri A clta tiéu chuin A-D (cong
thirc 11). Gia thuyét (Ho*) la cac phan phoi cia
bién (D13, Hvn) quan sat phu hgp (nhat quan)
v3i wdc tinh, nghia la phan bd ly thuyét md
phong tét cho phan bd thuc nghiém. Nguoc lai,
moi phan phdi cta bién (D13, Hvn) quan sat
chua phu hop véi uédce tinh (Ho).
- Kiém dinh Kolmogorov-Smirnov (K-S):

Dn = Supx| F(xi) = Fo(xi) | (9)
Do = —In (%a) (10)
2n

- Kiém dinh Anderson-Darling (A-D):

AD=-n-S
n
(2i—1)
S = E —— [InFex) + (1 = F(xn4i01)] (11)
i=1
Trong dé: Dé danh gid sy phu hop cla phan bd ly
Supx = gid tri can trén ding cla bién x (D1,3,  thuyét v&i phan b6 thyc nghiém, nghién clru sir
Hwn); dung tiéu chuin Khi binh phuwong (Chi-
n la c& mau; squared test: x?):

F(xi) Ia ham phan phdi tan suat tich Ity dwoc
quan sat cho cac doi tugng xi (i=1, 2, 3...n);

Fo(xi) 1a xdc sut cla tan sudt tich [Ty ly
thuyét wéc tinh.

Kk
1?= 2. (0 —E)? /E; [21] (12)
Trong dé:
Oi la tAn sudt quan sat thuc nghiém cla

phan phdi i;
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Ei 13 tan suat ly thuyét wéc tinh clda phan
phai i.

Kiém tra gia thuyét cia moéi ham phan phoi
xac suat dwoc xac dinh théng qua trj s6 P. Néu
tri s6 P thap hon 0,05 thi gid thuyét vo hiéu
khdng phu hgp véi quan sat (bac bo giad thuyét
— H). Nguoc lai tri s6 P I&n hon 0,05 thi gid
thuyét phu hop vdi quan sat va cadc ham phéan
phdi xac suat dwoc chip nhan (H*o) va dugc xép
hang theo gia tri tinh (gia tri D va A).

D{t liéu diéu tra dugc tdng hop, phan tich
theo cac muc dich nghién clru trén co s& cac
thuat todn clla phan mém R [20, 22]. Cac gbi st
dung dé xr ly s& liéu va vé biéu do trong nghién
ciru gbm: gplot2, gridExtra, nortest, va gamlss.

3. KET QUA VA THAO LUAN
3.1. Pic diém dic trwng mau vé duong kinh
va chiéu cao céc trang thai rirng tw nhién

Tinh chung, mat d6 binh quan I1am phan cé
khuynh huwéng tang theo cac trang thai rirng
tlr trung binh dén nghéo va cudi cung la nghéo
kiét. Mat do binh quan 300 cay/ha, khoang tin
cay (KTC) 95%: 99 — 501 cay/ha, hé sb bién
thién (CV%) la 12,0% & rirng trung binh; tang
[én 350 cay/ha, KTC 95%: 149 — 551 cay/ha,
CV%: 11,4% & rung nghéo; va tang lén 543
cay/ha, KTC 95%: 342 — 745 cay/ha, CV%: 44,3
% & rirng nghéo kiét.

Bang 1. Dic trwng mau vé dwong kinh va chiéu cao cac trang thai rirng tw nhién

Trang N Trung cv Trung Nho Lén bo bo Sai
thai (cay/ha)  binh (%) vi nhat nhdt l1éch nhon s6chuan
Dis
TB1 340 26,68 32,8 27,06 11,21 10,50 41,70 0,06 -1,18 1,50
TB2 290 26,72 58,1 23,87 11,80 10,19 74,80 1,39 1,68 2,88
TB3 270 24,47 57,9 20,37 7,08 9,23 71,30 1,66 2,44 2,73
N1 310 19,03 41,0 17,51 7,55 9,55 40,74 0,89 0,39 1,40
N2 390 17,44 27,2 16,23 3,78 10,19 3056 091 041 0,76
N3 350 18,12 33,8 17,51 6,61 891 3597 080 0,57 1,04
NK1 380 14,62 36,0 13,85 4,25 8,59 32,47 1,45 1,99 0,85
NK2 820 11,11 27,0 10,19 1,89 7,32 27,37 2,48 9,71 0,33
NK3 430 13,84 37,6 11,78 3,30 7,96 28,97 1,43 1,33 0,79
HVN
TB1 340 16,15 23,9 15,75 4,08 9,00 24,00 0,09 -0,87 0,66
TB2 290 16,43 21,5 15,50 3,71 11,00 23,50 0,36 -1,08 0,66
TB3 270 14,41 23,7 13,50 2,22 10,00 21,50 0,67 -0,74 0,66
N1 310 14,05 24,0 14,00 4,45 8,00 22,00 0,08 -0,67 0,61
N2 390 12,82 25,4 12,50 3,71 7,00 19,00 0,39 -0,59 0,52
N3 350 14,17 20,0 14,50 2,97 6,00 19,50 -0,56 0,25 0,48
NK1 380 11,85 18,1 12,25 1,85 7,50 17,50 0,31 -0,06 0,35
NK2 820 9,45 17,2 9,50 1,33 6,50 15,00 0,76 0,97 0,18
NK3 430 11,56 25,9 11,00 2,22 5,50 19,00 0,69 0,37 0,46

Ghi chui: CV(%) - hé sé bién thién; mad - dé Iéch tuyét déi trung binh.

Trong khi d6, dudng kinh va chiéu cao binh
quan l1dm phan cd su sai khac rd va c6 khuynh
hudng giam theo céac trang thai rirng trung binh
dén nghéo va cudi cung 13 nghéo kiét. Puong
kinh binh quan dat 26,0 cm, KTC 95%: 24,4 —
27,7 cm & rirng trung binh; gidm xuéng 18,1
cm, KTC 95%: 16,6 — 19,6 cm & rirng nghéo; va
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gidm xuéng 12,6 cm, KTC 95%: 11,4 — 13,9 cm
& rirng nghéo kiét. Twong tw, chiéu cao l1am
phan binh quan dat 15,7 m, KTC 95%: 15,1 —
16,3 m & rirng trung binh; giam xudng 13,6 m,
KTC 95%: 13,1 — 14,2 m & rirng nghéo; va giam
xuéng 10,6 m, KTC 95%: 10,0 — 11,0 m & rirng
ngheo kiét.
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Pudng cong cla bién dwong kinh va chiéu
cao céc trang thai rirng déu cé gia tri duong,
lién tuc, dang mét dinh, va phan bd bat d6i
xtrng (léch trai); do6 léch cha dwong cong cd xu
huwdng tdng theo th& ty tir rirng nghéo dén
rirng trung binh va cudi cung la rirng nghéo kiét
(Bang 1). B6 léch cha bién duwdng kinh dao dong
tr 0,80 — 0,91 (rirng nghéo), 0,06 — 1,66 (rirng
trung binh), dén 1,43 — 2,48 (rirng nghéo kiét)
va d6 léch cla bién chiéu cao t - 0,56 — 0,39
(rrng nghéo), 0,09 — 0,67 (rirng trung binh),
dén 0,31 - 0,76 (rirng nghéo kiét).

3.2. Mé hinh phan bé N/Di1s va N/Hyn céac
trang thai rirng tw nhién
3.2.1. Mé hinh héa phén bé N/D1.3

Kiém tra mirc d6 phu hop cho tirng ham
phan phoi xac suat cla bién duwong kinh bang
tiéu chudn K-S cho thdy, sd gia thuyét duogc
chdp nhan cao nhat & trang thai rirng trung
binh (chiém 52,4 % téng s6 gia thuyét kiém tra),
rirng nghéo va nghéo kiét déu cd 38,1 % so gia

thuyét dugc chap nhéan, trong dé, phan phdi
Normal va Weibull déu c6 s6 gid thuyét duoc
chdp nhan cao nhat (9 gid thuyét), cao hon cdy
nghia so vdi cdc phan phdi con lai; tiép dén
phan phdi Gamma cé 5 gia thuyét duoc chap
nhan; phan phdi Exponential (cé 3 gia thuyét),
va phan phdi SHASH (1 gid thuyét). Trong khi
d6, kiém tra bang tiéu chuin A-D c6 38,1 % s6
gia thuyét duoc chdp nhan cho c3 trang thai
rirng trung binh va rirng nghéo, chi c6 33,3 %
gia thuyét dwoc chap nhan cho trang thai rirng
nghéo kiét, trong dé, phan phéi Normal va
Weibull déu cé s6 gid thuyét dugc chap nhan
cao nhéat (9 gid thuyét), cao hon cd y nghia so
v3i cac phan phdi con lai; ti€p dén phan phéi
Gamma c6 5 gia thuyét dwoc chip nhan; phan
phdi SHASH va Johnson’s Sg déu cd 1 gia thuyét
dugc chdp nhan. Tuy nhién, chua cé su khac
nhau ré vé s6 gia thuyét duoc chip nhan & moi
trang thai rirng gitra kiém dinh K-S va A-D.

Bang 2. Kiém tra mirc dd phu ho'p cac phan phdi xac suat cia bién dwéng kinh

Trang Ham Kolmogorow Smirnov Anderson Darling

thai phan phai D P-value Xép hang A P-value Xép hang
Normal 0,14287 0,0762™ 2 0,51545 0,1781™ 3
Lognormal 0,18845 0,0035" - 1,97740 <0,001" -
Gamma 0,12917 0,1599™ 1 2,51380 <0,001" -

TB1 Exponential 0,20597 <0,001" - 2,90940 <0,001" -
Weibull 0,14703 0,0602™ 3 0,38569 0,3725™ 2
SHASH 0,30101 <0,001" - 6,87520 <0,001" -
Johnson’s Sg 0,15202 0,0449" - 0,29654 0,5724" 1
Normal 0,08018 0,9045" 1 0,32305 0,5111™ 1
Lognormal 0,22918 <0,001" - 1,40590 <0,001" -
Gamma 0,15689 0,0659™ 4 1,05460 0,0076" -

TB2 Exponential 0,15714 0,0651™ 5 1,63570 <0,001"
Weibull 0,09617 0,7052" 2 0,43767 0,2758" 2
SHASH 0,13183 0,2218™ 3 0,79206 0,0353" -
Johnson’s Sg 0,50000 <0,001" - 10,38900 <0,001" -
Normal 0,13921 0,1969™ 3 0,60100 0,1069™ 3
Lognormal 0,20509 0,0050" - 1,53230 <0,001" -
Gamma 0,13179 0,2662" 1 0,34476 0,4596" 1

TB3 Exponential 0,20008 0,0070" - 1,30390 0,0018" -
Weibull 0,13843 0,2035"™ 2 0,35555 0,4334" 2
SHASH 0,46610 <0,001" - 8,35710 <0,001" -
Johnson’s Sg 0,39836 <0,001" - 8,76720 <0,001" -
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Trang Ham Kolmogorow Smirnov Anderson Darling
thai phan phai D P-value Xép hang A P-value  Xép hang
Normal 0,13562 0,1551™ 2 0,27412 0,6400™ 1
Lognormal 0,27200 <0,001" - 1,11040 0,0056" -
Gamma 0,19414 0,0043" - 0,70957 0,0576™ 3
N1 Exponential 0,22371 <0,001" - 3,13440 <0,001" -
Weibull 0,06552 0,9821™ 1 0,33876 0,4784™ 2
SHASH 0,48607 <0,001" - 8,28080 <0,001" -
Johnson’s Sg 0,48948 <0,001" - 11,24100 <0,001" -
Normal 0,09019 0,5872™ 2 0,20632 0,8596™ 1
Lognormal 0,24511 <0,001" - 2,81130 <0,001" -
Gamma 0,12226 0,1495™ 3 1,30070 0,0019" -
N2 Exponential 0,16920 0,0065" - 2,81310 <0,001"
Weibull 0,08270 0,7193™ 1 0,21471 0,8376™ 2
SHASH 0,23151  <0,001" - 2,55560 <0,001" -
Johnson’s Sg 0,15082 0,0256" - 2,53460 <0,001" -
Normal 0,07780 0,8541™ 2 0,35007 0,4529™ 2
Lognormal 0,22727 <0,001" - 4,19860 <0,001" -
Gamma 0,18798 0,0030" - 0,43664 0,2809™ 3
N3 Exponential 0,07309 0,9069™ 1 2,65300 <0,001" -
Weibull 0,11209 0,3220™ 3 0,17949 0,9099™ 1
SHASH 0,50620 <0,001" - 11,53100 <0,001" -
Johnson’s Sg 0,22311 <0001 - 2,94990 <0,001" -
Normal 0,06841 0,9249™ 1 0,48810 0,2105™ 1
Lognormal 0,20702 <0,001" - 4,96790 <0,001" -
Gamma 0,13957 0,0596™ 4 1,49090 <0,001" -
NK1 Exponential 0,11849 0,1956™ 3 3,72020 <0,001" -
Weibull 0,11350 0,2489™ 2 0,49812 0,1986™ 2
SHASH 0,35034 <0,001" - 1,59850 <0,001" -
Johnson’s Sg 0,41628 <0,001" - 10,73800 <0,001" -
Normal 0,09192 0,0836™ 2 0,21219 0,8506™ 1
Lognormal 0,29295 <0,001" - 12,50300 <0,001" -
Gamma 0,15927 <0,001" - 3,44960 <0,001" -
NK2 Exponential 0,17710 <0,001" - 2,96900 <0,001" -
Weibull 0,05455 0,7916™ 1 0,45665 0,2597™ 2
SHASH 0,43894 <0,001" - 29,25900 <0,001" -
Johnson’s Sg 0,32811 <0,001" - 17,35900 <0,001" -
Normal 0,08355 0,6340™ 2 0,23369 0,7828™ 2
Lognormal 0,16415 0,0052" - 6,36350 <0,001" -
Gamma 0,24730  <0,001" - 1,94040 <0,001" -
NK3  Exponential 0,17041 0,0030" - 3,14140 <0,001" -
Weibull 0,06532 0,9165™ 1 0,22063 0,8222™ 1
SHASH 0,19630 <0,001" - 0,58677 0,1185™ 3
Johnson’s Sg 0,48356 <0,001" - 13,89400 <0,001" -

Ghi chu: " - gié thuyét bj bdc bé & murc a = 0,05 (Ho') va ™ — khéng ¢ y nghia théng ké (Ho*).
Trén co s& cac gid thuyét dugc chdp nhdn  nhat (Bang 3), nghién clru xac dinh phan phéi

khi kiém dinh gia hai tiéu chuan K-S, A-D, két ~ Weibull pht hop nhat dé mé phong quy luat
qud x€p hang (Bang 2) va tiéu chudn AIC thdp  phan b& dudng kinh cho 1dm phan TB1 va TB3
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(kiém dinh bang K-S va A-D déu chap nhan gia
thuyét, gia tri AIC thap nhat, va déu duoc xép
hang 2) va phan phdi Gamma phu hop nhat cho
l&m phan TB2. Tuwong tw, phan phéi Weibull
phu hgp nhat cho cd 3 1dm phan (N1, N2, va N3)

cla trang thai rirng nghéo. Phan ph6i Gamma
phU hop nhat cho |&m phan NK1, phan phéi
Normal (NK2), va phan ph6i SHASH (NK3) &
trang thai rirng ngheo kiét.

Bang 3. U'dc tinh tham s cac phan phdi xac suat cha bién dwdng kinh cac trang thai rirng

Trang Cac ham phan phéi
thai Normal Lognormal Gamma Exponential Weibull SHASH Johnson’s Sg
mu=3,284 r'r.1u=26,38 mu=26,68
mu=26,68 mu=3,226 . mu=3,393 sigma=2,468 sigma=2,156
. X sigma=- mu=3,284 X
TB1 sigma=2,155 sigma=-1,045 1,087 sigma=1,245 nu=0,308 nu=18,43
tau=0,232 tau=2,767
AIC= 247,04 AIC= 248,77 AIC= 247,23 AIC= 293,30 AIC= 246,08 AIC= 249,08 AIC= 250,99
mu=21,51 mu=27,32
mu=26,72 mu=3,145 mu=3,285 mu=3 285 mu=3,412 sigma=2,433 sigma=3,032
TB2 sigma=2,725 sigma=-0,652 sigma=-0,657 ! sigma=0,638 nu=0,445 nu=7,924
tau=-0,4126 tau=0,146
AIC=244,34 AlC= 230,89 AlC= 233,19 AIC= 250,54 AIC= 236,68 AlC= 235,33 AIC= 233,35
mu=20,03 mu=24,57
mu=24,47 mu=3,072 mu=3,198 mu=3,198 mu=3,325 sigma=1,331 sigma=2,749
TB3 sigma=2,632 sigma=-0,737 sigma=-0,712 sigma=0,648 nu=-0,184 nu=1,543
tau=-0,852 tau=0,136
AlIC=222,73 AIC= 206,74 AIC=210,24 AIC= 228,67 AlIC=214,97 AIC= 207,38 AIC= 209,16
mu=16,79 mu=19,99
mu=19,03 mu=2,869 mu=2,946 mu=2,946 mu=3,066 sigma=2,099 sigma=2,506
N1 sigma=2,037 sigma=-0,938 sigma=-0,947 sigma=0,966 nu=0,492 nu=7,81
tau=-0,169 tau=0,185
AIC= 218,28 AIC= 211,66 AlC=212,64 AIC= 246,64 AIC= 216,10 AIC= 216,07 AlC= 215,39
mu=16,47 mu=17,47
mu=17,44 mu=2,825 mu=2,859 mu=2,859 mu=2,957 sigma=1,115 sigma=1,566
N2 sigma=1,543 sigma=-1,364 sigma=-1,358 sigma=1,333 nu=0,028 nu=8,988
tau=-0,418 tau=0,966
AIC= 234,99 AIC= 228,66 AlC= 230,01 AIC= 302,99 AIC= 237,26 AIC=232,14 AIC=321,89
mu=17,11 mu=18,15
mu=18,12 mu=2,843 mu=2,897 mu=2 897 mu=3,007 sigma=1,602 sigma=1,825
N3 sigma=1,798 sigma=-1,112 sigma=-1,124 ! sigma=1,143 nu=0,118 nu=10,20
tau=-0,269 tau=1,062
AlC= 229,17 AIC= 224,47 AlIC= 224,91 AIC=274,78 AlC= 229,01 AlIC= 229,42 AIC= 228,46
mu=13,01 mu=14,99
mu=14,62 mu=2,629 mu=2,682 mu=2,682 mu=2,796 sigma=1,314 sigma=1,864
NK1 sigma=1,646 sigma=-1,159 sigma=-1,132 sigma=1,05 nu=0,365 nu=8,059
tau=-0,4315 tau=0,293
AIC= 236,96 AIC= 223,60 AlC= 226,93 AlC= 281,85 AlC= 236,18 AlIC= 224,36 AIC= 221,95
mu=10,29 mu=11,17
mu=11,11 mu=2,380 mu=2,408 mMU=2 408 mu=2,504 sigma=0,513 sigma=1,106
NK2 sigma=1,093 sigma=-1,484 sigma=-1,441 ! sigma=1,209 nu=0,182 nu=2,595
tau=-0,526 tau=0,437
AIC=415,92 AIC= 383,64 AlC=392,17 AlC= 560,88 AIC= 428,25 AlC= 375,50 AIC= 373,57
mu=11,86 mu=14,36
mu=13,84 mu=2,57 mu=2,627 mu=2,627 mu=2,744 sigma=1,181 sigma=1,977
NK3 sigma=1,638 sigma=-1,13 sigma=-1,096 sigma=1,014 nu=-0,446 nu=2,354
tau=-0,514 tau=0,113
AIC= 266,90 AIC= 249,91 AIC= 254,39 AlC= 313,94 AIC=264,94 AIC= 245,44 AlC= 245,60
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3.2.2. Mé hinh héa phén bé N/Hyn

Kiém tra bang tiéu chuan K-S cho bién chiéu
cao cho thay, & trang thai rirng trung binh va
rirtng nghéo déu cé sd gid thuyét dwoc chap
nhan cao nhat (c6 47,6 % gia thuyét duoc chap
nhan) va rirng nghéo kiét c6 38,1 % sb gia
thuyét dugc chdp nhan. Phan phdi Normal va
Weibull déu cé sé gid thuyét dugc chdp nhan
cao nhat (9 gia thuyét), cao hon cd y nghia so
v3i cac phan phdi con lai; ti€p dén phan phéi
Gamma (6 gid thuyét); Johnson’s Sg (3 giad
thuyét), va Exponential (1 gia thuyét). Kiém tra

bang tiéu chudn A-D c6 38,1 % s6 lugng gid
thuyét dwoc chdp nhan cho trang thai rirng
nghéo, ti€p dén rirng trung binh (33,3 % gia
thuyét dugc chdp nhan), va rirng nghéo kiét
(19,0 %). Phan phéi Normal cé s6 gid thuyét
duoc chdp nhan cao nhat (8 gid thuyét), tiép
dén phan phdéi Weibull (6 gia thuyét), Gamma
(4 giad thuyét), va Johnson’s Sg (1 gid thuyét).
Tuy nhién, chua cé sy khac nhau rd vé sé gia
thuyét duoc chadp nhan & méi trang thai rirng
gitra kiém dinh K-S va A-D.

Bang 4. Kiém tra mirc dd phu ho'p cac phan phdi xac suat cta bién chiéu cao

Trang Ham Kolmogorow Smirnov Anderson Darling

thai phan phai D P-value  Xép hang A P-value  Xép hang

Normal 0,08707 0,7390™ 2 0,31743  0,5229™ 1

Lognormal 0,25394 <0,001" - 3,65220 <0,001" -

Gamma 0,10612 0,4292"™ 3 1,04310 0,0084" -

TB1 Exponential 0,19242 0,0026" - 2,96670  <0,001" -

Weibull 0,08156 0,8195™ 1 0,41856  0,3104™ 2

SHASH 0,49964  <0,001° - 12,35400 < 0,001 -

Johnson’s Sg 0,11185 0,3461™ 4 0,56222  0,1349™ 3

Normal 0,14081 0,1494" 3 0,60364 0,1061™ 2

Lognormal 0,23646  <0,001° - 0,93752  0,0151" -

Gamma 0,12566 0,2857™ 2 0,94027 0,0149" -

TB2 Exponential 0,29825 <0,001" - 0,86084 0,0236" -

Weibull 0,11083 0,4814™ 1 0,27057  0,6501"™ 1

SHASH 0,50284 <0,001" - 10,49000 <0,001" -

Johnson’s Sg 0,22059 <0,001" - 1,93140 <0,001" -

Normal 0,12853 0,3016™ 2 0,57679  0,1207™ 1

Lognormal 0,28088  <0,001" - 4,79160 <0,001" -

Gamma 0,15649 0,0882" 3 0,66792  0,0722"™ 2

TB3  Exponential 0,17643 0,0305" - 0,92621  0,0159° -

Weibull 0,11417 0,4880™ 1 1,07740 0,0066" -

SHASH 0,49861  <0,001° - 547170  <0,001° -

Johnson’s Sg 0,37056 <0,001" - 5,60120 <0,001" -

Normal 0,11740 0,3392" 3 0,19142  0,8893™ 1

Lognormal 0,31641  <0,001° - 4,60020 <0,001" -

Gamma 0,21807 <0,001" - 1,28330 0,0020" -

N1 Exponential 0,12530 0,2464" 4 2,24690 <0,001" -

Weibull 0,09845 0,6220™ 1 0,30096  0,5584™ 2

SHASH 0,40612 <0,001" - 0,51063 <0,001" -

Johnson’s Sg 0,10301 0,5495™ 2 0,80936 0,0322" -
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Trang Ham Kolmogorow Smirnov Anderson Darling

thai phan phdi D P-value  Xép hang A P-value  Xép hang

Normal 0,10335 0,3670™ 2 0,65825 0,0794" 3

Lognormal 0,28799 <0,001" - 4,32960 <0,001" -

Gamma 0,17599 0,0037" - 0,28709 0,6031"™ 2

N2 Exponential 0,17516 0,0040" - 1,24590 0,0026" -

Weibull 0,08436 0,6906™ 1 0,20307 0,8677" 1

SHASH 0,45575 <0,001" - 9,69800 <0,001" -

Johnson’s Sg 0,24626 <0,001" - 1,05730 0,0079" -

Normal 0,12143 0,2131™ 2 0,15258 0,9549™ 1

Lognormal 0,37102 <0,001" - 2,97330 <0,001" -

Gamma 0,12808 0,1546™ 4 0,25271 0,7162™ 3

N3 Exponential 0,17915 0,0060" - 1,14930 0,0045" -

Weibull 0,06491 0,9685™ 1 0,25195 0,7188™ 2

SHASH 0,50109 <0,001" - 12,69400 <0,001" -

Johnson’s Sg 0,12215 0,2060™ 3 0,94168 0,0151" -

Normal 0,10797 0,3193™ 2 1,13960 0,0049" -

Lognormal 0,34138 <0,001" - 7,76350 <0,001" -

Gamma 0,11762 0,2041™ 3 1,19800 0,0035" -

NK1 Exponential 0,17265 0,0059" - 1,41060 0,0010" -

Weibull 0,07916 0,7927™ 1 0,77546 0,0401" -

SHASH 0,33225 <0,001" - 8,68090 <0,001° -

Johnson’s Sg 0,19134 0,0012" - 2,17130 <0,001" -

Normal 0,07194 0,3692"™ 2 0,36940 0,4190™ 1

Lognormal 0,32525 <0,001" - 16,03700 <0,001" -

Gamma 0,06478 0,5389™ 1 1,35090 0,0016" -

NK2 Exponential 0,15393 <0,001" - 3,13710 <0,001" -

Weibull 0,07838 0,2449™ 3 0,52968 0,1712™ 2

SHASH 0,43832 <0,001" - 25,65900 < 0,001° -

Johnson’s Sg 0,13825 <0,001" - 6,29010 <0,001" -

Normal 0,08775 0,5559™ 2 0,18286 0,9055™ 1

Lognormal 0,26335 <0,001" - 485960 <0,001" -

Gamma 0,16152 0,0065" - 0,59727 0,1139™ 2

NK3  Exponential 0,16519 0,0048" - 1,29390  0,0020° -

Weibull 0,08282 0,6476™ 1 0,89648 0,0202" -

SHASH 0,42985 <0,001" - 12,87500 <0,001" -

Johnson’s Sg 0,34123  <0,001° - 8,17190  <0,001" -

Ghi chu: " - gid thuyét bj bdc bé & mirc o = 0,05 (Ho') va ™ — khéng cd y nghia théng ké (Ho).

Trén co s& cac gid thuyét dugc chap nhan
khi kiém dinh gia hai tiéu chun K-S, A-D, két
qua xép hang (Bang 4) va tiéu chuin AIC thap
nhat (Bang 5) chi ra rang phan phdi Gamma phu
hop nhat d& md phong quy luat phan bé chiéu
cao cho |Am phan TB2 va TB3 va phan phdi
Weibull pht hop nhat cho |&m phan TB1 cla

trang thai rirng trung binh. Twong tu, phan phoi
Gamma phu hgp nhat cho |&m phan N2 va N3;
phan phéi Weibull pht hgp nhat cho I1dm phan
N1 cha trang thai rirng nghéo. Phan phdi
Gamma phu hgp nhat cho cd ba 1dm phan NK1,
NK2 va NK3 & trang thai rirng nghéo kiét.
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Bang 5. Uéc tinh tham s6 cac phan phdi xac suat cha bién chiéu cao cac trang thai rirng

Trang Cac ham phan phai

thai Normal Lognormal Gamma Exponential Weibull SHASH Johnson’s Sg
mu=16,04 mu=16,15

mu=16,15 mu=2,753 mu=2,782 mu=2 782 mu=2,871 sigma=1,475 sigma=1,336
TB1 sigma=1,335 sigma=-1,404 sigma=-1,426 ! sigma=1,554 nu=0,153 nu=17,06
tau=0,090 tau=2,782

AlC= 191,29 AlC=192,18 AlIC=191,37 AlIC= 259,15 AIC= 191,48 AIC= 194,64 AIC= 195,22
mu=15,65 mu=16,45

mu=16,43 mu=2,777 mu=2,799 mu=2.799 mu=2,883 sigma=1,435 sigma=1,308
TB2 sigma=1,247 sigma=-1,559 sigma=-1,562 ! sigma=1,628 nu=0,444 nu=11,59
tau=-0,013 tau=1,068

AlC=158,59 AIC= 156,92 AlIC= 157,20 AlC= 222,35 AlC= 159,87 AlC=159,39 AlC= 160,60
mu=13,46 mu=14,45

mu=14,41 mu=2,642 mu=2,668 mu=2,758 sigma=0,762  sigma=1,307
TB3 sigma=1,209 sigma=-1,499 sigma=-1,491 mu=2,668 sigma=1,498 nu=0,088 nu=9,739
tau=-0,458 tau=0,695

AIC= 145,91 AlC= 142,37 AIC= 143,25 AIC= 200,06 AlIC= 147,65 AIC= 145,28 AIC= 144,69
mu=14,06 mu=14,05

mu=14,05 mu=2,613 mu=2,643 mu=2.643 mu=2,731 sigma=1,090 sigma=1,199
N1 sigma=1,199 sigma=-1,398 sigma=-1,420 ! sigma=1,544 nu=-0,053 nu=10,53
tau=-0,063 tau=2,721

AIC= 166,32 AlIC=167,34 AIC= 166,52 AlC= 227,84 AlIC= 166,61 AlIC=170,58 AlIC=170,28
mu=12,49 mu=12,82

mu=12,82 mu=2,52 mu=2,551 mu=2,644 sigma=0,914  sigma=1,178
N2 sigma=1,166 sigma=-1,375 sigma=-1,387 mu=2,551 sigma=1,455 nu=-0,026 nu=13,60
tau=-0,251 tau=1,553

AlC= 205,586 AIC=203,97 AIC= 203,84 AlIC=278,98 AlIC= 206,77 AIC= 208,56 AIC=207,91
mu=14,49 mu=14,17

mu=14,17 mu=2,628 mu=2,651 mu=2 651 mu=2,726 sigma=0,769  sigma=1,033
N3 sigma=1,029 sigma=-1,487 sigma=-1,543 ! sigma=1,80 nu=-0,266 nu=-8,294
tau=-0,017 tau=1,507

AlC=175,34 AIC=183,18 AlIC=179,84 AlC= 257,59 AIC= 173,52 AlC=177,66 AlC=177,28
mu=11,72 mu=11,85

mu=11,85 mu=2,456 mu=2,472 mu=2 472 mu=2,545 sigma=0,642  sigma=0,752
NK1 sigma=0,751 sigma=-1,712  sigma=-1,72 ’ sigma=1,764 nu=0,007 nu=>5,288
tau=-0,131 tau=1,807

AIC= 168,89 AIC= 168,41 AIC= 168,18 AIC= 265,90 AlC=171,98 AlC=172,40 AlC=172,21
mu=9,315 mu=9,445

mu=9,445 mu=2,231 mu=2,245 mu=2 245 mu=2,317 sigma=0,086 sigma=0,485
NK2 sigma=0,483 sigma=-1,789 sigma=-1,785 ! sigma=1,735 nu=-0,111 nu=11,51
tau=-0,343 tau=1,374

AlIC=316,02 AIC= 309,28 AlC= 310,72 AlIC= 534,26 AlC= 328,74 AlC=314,13 AlC=312,51
mu=11,12 mu=11,57

mu=11.56 mu=2,416 mu=2,448 mu=2 448 mu=2,542 sigma=0,514  sigma=1,118
NK3 sigma=1,081 sigma=-1,37  sigma=-1,379 ! sigma=1,392 nu=-0,168 nu=0,904
tau=-0,458 tau=0,522

AIC= 219,26 AIC= 215,98 AlC= 216,07 AlIC=298,51 AlC=221,83 AIC= 218,55 AlIC=219,11

Nghién cru nay dwoc thuc hién nham so
sanh hiéu qua cta cac phan phdi xac suét cho
phan bd duwdng kinh va chiéu cao cac trang thai
rirng tw nhién tai Muwong Phang. Két qua cho
thay, sw phan bé ly thuyét md phdng tét nhat
cho phan bd N/D13, N/Hyn |1a khdc nhau gitta

cac trang thai rirng. That vay, dudng cong phan
bé dudng kinh va chidu cao & ca 3 trang thai
rirng déu thé hién do léch duwong, dé léch co
khuynh huéng ting dan theo thi tu tir rirng
ngheo dén rirng trung binh va cudi cung la rirng
nghéo kiét. Hon nira, d6 nhon (d6 déc) cua
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phan bd twong ddi bang phang (Ex déu nhé hon
3) (Bang 1). Sy khac nhau vé cau truc rirng gilra
céc trang thai cé thé giai thich cho két qua khéc
nhau nay.

Phan phdi Weibull va Gamma la phu hop
nhat moé phong quy luat phan bé dudng kinh ca
ba trang théi rirng. Ngoai ra, phan phéi Normal
va SHASH cling dugc ghi nhan phu hop cho
phan b6 dudng kinh & trang thai rirng nghéo
kiét, nhwng & mirc d6 thdp hon. Su phan bé
duong kinh dwoc dac treng bdi mét sé luong
I&n cay (75% sé cay trong 1dm phan) cé duwong
kinh dwdi 33 cm, vé&i dinh phan bé & 20,7 cm,
léch duong (do léch tir 0,06 — 1,66) & rirng
trung binh; duong kinh dwdi 21 cm, dinh phan
b6 & 17,5 cm, léch duong (0,80 — 0,91) & rirng
nghéo; va duang kinh dudi 14,0 cm, dinh phén
b6é & 9,5 cm, léch dwong (1,43 — 2,48) & rirng
nghéo kiét. K&t qua & nghién clru nay cling
tuwong ddi phu hop véi két qud & mot sé nghién
clru gan day, phan phdi Weibull dwoc dp dung
rong rai dé 1ap mo hinh phan bé dudng kinh bai
tinh linh hoat cda nd [23]. Phan phéi
Lognormal, Weibull va Johson’s Sg phu hgp cho
phan bd dudng kinh rirng s6i hon giao & Iran
tuwong ing & cac giai doan ban dau, téi wu, va
suy giam [6]. Phan phéi Weibull phti hgp md
phong cdu tric duong kinh cho rirng khép &
Tay Nguyén [9] va thich hgp nhat dé mé phdng
phan bd N/D13 cho tat ca céc trang thai rirng tyw
nhién, cho du phan b6 thuc nghiém cé dang
giam lién tuc hay mot dinh [10].

Phan bé chiéu cao & ca ba trang thai rirng
phu hop nhat véi phan phdi Weibull va
Gamma. Phan bd chiéu cao duoc dac trwng bdi
mot s6 lwong 1én cdy (75% s6 cdy trong 1am
phan) cé chiéu cao dudi 18,0 m, véi dinh phan
b6 & 13,5 m, do léch dwong (0,09-0,67) & rirng
trung binh; chiéu cao duwdi 15,5 m, vdi dinh
phan bd & 14,0 m, léch dwong (0,08 — 0,39) &
rirng nghéo; va chiéu cao dudi 12,0 m, vdi
dinh phan bé & 12,0 m, léch dwong (0,31 -
0,76) & rirng nghéo kiét. Diéu nay cling twong
déi phu hop vai két qua & mot s6 nghién ctru
trudc tac, phan phdi Beta, Gamma va Weibull
phUu hgp dé giai thich sy phan bd duwdng kinh,

chiéu cao va duong kinh tan cho céc lam phan
s6i & Iran [8]. Phan phdi Weibull ¢ lién quan
chdt ché hon dén su phan bé chiéu cao cac
I&m phan khéng déng tudi [24]. Ham Weibull
thich hgp dé mé td phan bé N/Hyn cé dang
mot dinh va&i nhiéu dinh phu hinh rang cva &
céc kiéu rirng thudng xanh [10]; cho rirng tw
nhién hén loai sau khai thac & Hwong Son — Ha
Tinh [11].

Sw phan bd dudng kinh va chiéu cao nham
cung cap céac théng tin vé cau tric |d&m phan
thay d6i qua cac giai doan phat trién dudi tac
dong cta céc yéu khac nhau nhu méat dé,
khodng céach tan, canh tranh anh sang... [6]. O
nghién ciru nay, phan phdi Weibull va Gamma
la phU hop nhat mé phdng quy luét cho ca phan
bé duong kinh va chiéu cao & ca 3 trang thai
rirng (trung binh, nghéo va nghéo kiét). Két qua
nay cling twong déi phu hop véi mét nghién
cru gan day cho rang, phan phdi Weibull va
Gamma c6 tinh linh hoat va phd quat nhat dé
mo phong phan bd dudng kinh rirng séi & giai
doan t8i wu [6]. Do d6, hai phan phéi nay cé thé
duogc st dung dé moé phong quy luat phan bd
dwong kinh va chiéu cao nham cung cap céc
théng tin vé cau tric rirng, mirc d6 6n dinh cua
l&m phan... lam co s& dé xay dung ké hoach va
ap dung hiéu qua cac bién phap can thiép nhu
loai bd cay phi muc dich, cdy pham chat xau &
tang duwdi... nham phat huy t8i da khad nang
dién thé& tu nhién ciing nhu nang cao tinh da
dang sinh hoc |dAm phan.

4. KET LUAN

M4t d6 1am phan cé xu hudng ting theo
th( ty tir rirng trung binh dén nghéo va cudi
cung 1a nghéo kiét. Phan bé duong kinh va
chiéu cao & ca ba trang thai rirng déu cé gid tri
duong, lién tuc, dang mot dinh, va léch trai; d6
léch dwong cia duwong cong cé khuynh hudng
tdng dan theo th& ty rirng nghéo dén rirng
trung binh va cudi cung la rirng nghéo kiét.
Phan phéi Weibull va Gamma la phu hop nhat
dé md phéng quy luat phan bé dudng kinh va
chi@u cao cac trang thai rirng ty nhién, thudc
kiéu rirng kin cay 1a rong thudng xanh am, &
nhiét d&i ndi thap tai Ban quan ly rirng Di tich
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Ldm hoc & Diéu tra quy hoach rirng

lich st va Canh quan MG6i trwodng Muong
Phang, tinh Dién Bién.
Lo'i cam on

Tac gia xin chan thanh cam on B Khoa hoc
va Céng nghé, Vién Nghién clru va Phat trién
Vung va Dé tai m3 s6 NVQG-2019/DT.07 d3 hd
tro kinh phi dé nhdm tac gid thuc hién nghién
clru nay.
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