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MO HINH HOA PHAN BO TAN SO CUA CAC DAI LUGNG SINH TRUGNG
CHO RUNG TRONG SA MOC

Bui Manh Hung
B6 mén Diéu tra quy hoach, Khoa Lam hoc, Bai hoc Lam nghiép,
Xudn Mai, Chuwong My, Ha Ngi, Viét Nam

TOM TAT

Nhitng hiéu biét vé phan b tan sb theo kich thudc cay ring 14 diéu thyuc su
can thiét dé quan 1y hé sinh thai rimg bén vimg. Nghién ciru nay dugc thuc
hién nham tim hiéu dic diém cta céc dai lugng sinh trudng, lya chon va so
sanh cac phan bd tot nhit cho phan bd tin sudt cua ching tai Lao Cai.
Nghién ctru da thiét 1ap 9 6 cho cac 1am phin Sa moc va do dém céc dai
lwong sinh truong ciia cdy. Nghién ctru da thir nghiém 64 phan phdi ly
thuyét. Két qua cho thdy duong kinh trung binh 1a 16,41 ¢cm, duong kinh

Tir khéa: Lao Cai, mo tan trung binh 1a 71,11 cm. Chiéu cao va chiéu cao duéi canh trung binh
hinh héa, phén b tin sb, lan lugt 12 6,71 m va 2,81 m. Mirc d6 dong nhat cao hon giita chiéu cao va
Sa mée chiéu cao dudi canh. Ngugc lai, duong kinh tan c¢6 su khac biét 16n hon so

v6i cac dai lugng con lai. Phan bd chiéu cao dudi canh, dwong kinh tdn va
duong kinh ngang nguc c6 dang léch trai. Trong khi d6, phan bé tn sb cua
chiéu cao vit ngon lai léch pha1 Phin bé Gen. Gamma (4P) 1a phéan bd 6t
nhéit cho duong kinh, phin bé Wakeby lai 12 phan b tét nhat cho duorng
k1nh tan. Vi dai luong chidu cao, phan bb Dagum (4P) 1a phan bd duoc
xép hang cao nhit. Nguoc lai, v6i chiu cao du’(n canh thi phan b Fatigue
Life (3P) xep hang cao nhét. Nhimg mé hinh tt nhat nay c6 thé duoc sir
dung dé @& xuét cic bién phap 1am sinh va gép phan quan ly va quy hoach
ring bén vitng & khu vue nghién ctru va cac viing c¢6 diéu kién tuong tur.

Tree-size variable frequency distribution modelling for Cunminghamia
lanceolata plantation

Understanding tree-size frequency distributions is essential for sustainable

forest ecosystem management. This study was conducted to understand

characteristics of growth quantities, select and compare the best

distributions for their frequency distributions in Lao Cai. The study

established 9 plots for Cunminghamia lanceolata stands and measured

plannt growth variables. The study tested 64 theoretical distributions. The
Keywords: Cunminghamia results showed that the average diameter was 16.41 cm, the average crown
lanceolata, frequency diameter was 71.11 cm. The average total height and commercial height
were 6.71 m and 2.81 m, respectively. The similarity between the height
and the commercial height was higher. In contrast, the crown diameter had
a large difference with the remaining quantities. The distribution of
commercial height, crown diameter and diameter were left skewed.
Meanwhile, the frequency distribution of the total height was right skewed.
Gene. Gamma (4P) was the best distribution for diameter, while the
Wakeby distribution was the best distribution for crown diameter. For the
total height, the Dagum (4P) distribution had the highest ranking. In
contrast, for the commercial height, the Fatigue Life (3P) distribution
ranked highest. These best models can be used to recommend silvicultural
measures and contribute to sustainable forest management and planning in
the study area and areas with similar conditions.

distribution, Lao Cai,
modelling
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I. PAT VAN PE

Phén bd tan s6 hay phan bd sb cay theo ¢ dai
luong sinh truong dong vai tro rit quan trong
trong phan tich cdu tric rimg va cd y nghia rat
16n dbi v6i quan ly tai nguyén rimg. Phan phdi
tan sb s& cho biét s6 lwong ca thé trong cac
nhém kich thuéc khac nhau. Phan bd nay s&
cho thiy ty 1& cdy 16n va cdy nho trong lam
phan va du doan céu tric rimg trong tuong lai
(Jaworski & Podlaski, 2012). Chung cling 1a
co s& dé tinh toan khdi lugng, trir lugng
carbon, ting truong, ning sudt va tinh trang
cua rung (Liu et al., 2014; Niklas et al.,
2003), phan 4nh cac gia tri kinh té va moi
trudng cua ring. Phan bd tan suét ciing 1a co
so dé dé xuat cdc bién phap 1am sinh can
thyc hién trong 1dm phan nhu thoi gian,
cudng do va thiét bji can thiét (Lima et al.,
2017; Mirzaei et al., 2016; Sheykholeslami et
al., 2011). M6 hinh héa phéan b tan sb 1a dé
tim ra cac phan phdi ly thuyét t5t nhit, nham
mo ta cac phan bé thuc nghiém diéu tra dugc
(Liu et al., 2014, Mirzaei et al., 2016). Cac
phan bd 1y thuyét tot nhat cé thé duoc su
dung dé du doéan tan sé cho cac td 16n hon
hodc nho hon nhing t6 da nghién ciru hoic
dé du dodan tan suét cho cac khu vuc khac.

Sa mdc voi tén khoa hoc la Cunminghamia
lanceolata Lamb. Hook. Pay 1a mot loai cay
thudc ho But moc (Taxodiaceae), cd phan bd
tu nhién ¢ nhirng khu vuc c6 do cao tir 1.000 -
2.000 m so v&i miat nude bién ¢ Trung Québc,
Campuchia, Viét Nam, Lao va Malaysia. Sa
moc thudng dung 1am cay trang tri, dugc trong
phan tan ¢ cac cong vién va khu vue c¢6 khong
gian rong. G c6 kha nang chdng chiu mdi mot
rat tot nén thuong dwoc s dung trong xay
dung nha cira, lam c6t chéng, 1am cau, déng
tau, do gd. Vo ciia Sa moc con duge st dung
dé san xuit tanin hodc san xuit gidy, canh
dugc dung dé chiét sudt dau st dung trong

nganh coéng nghiép ché bién nudc hoa
(Nguyén Thi Sa, 2020). Tai Si Ma Cai, Lao
Cai, loai cdy nay c6 phan bé tu nhién, d& giy
trong. Sa modc gdp phan viao bao vé moi
truong, cung cap gbd va nguyén liéu cho ngudi
dan dia phuong. Tuy nhién, cac yéu té ngoai
canh, kién thirc han ché vé céu tric, cic bién
phdp quan ly, cdc bién phdp ky thuadt 1am
sinh,... dan dén ty 1& séng va chat lugng rimg
Sa moc con nhiéu han ché. Tai khu vuc nay,
chua c6 nhimng nghién ctru sdu vé phan b tan
sb theo cac dai lugng sinh trudng. Pac biét,
phan b tan sb tai khu vuc nghién ctru chua
dugc mo phong bang cac phan bd da bién nhur
Weibull (4P), Burr, Beta, Gamma,...

Dé gbp phan giai quyét van dé nay, bai bao sé&:
(1) Phan tich dac diém cua cac dai lugng sinh
truéng cua ring trong Sa moc; (2) M6 hinh
héa phan bd tan sb cho duong kinh than cay,
duong kinh tan, chiéu cao va chiéu cao dudi
canh tai khu vuc nghién ciru lam co s& cho
cong tac quan 1y tai nguyén rimg bén viing tai
khu vyc nghién cuu.

IL VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Phwong phap thu thép s6 liéu

Nghién ctru da thiét 1ap 9 6 tidu chuén
(OTC) dién hinh tai cdc 1am phan Sa mdc
duogc trong & cac cdp tudi khac nhau tai
huyén Si Ma Cai, Lao Cai. Mdi 6 tiéu chudn
¢6 dién tich 500 m? (20 x 25 m). Pinh vi cac
OTC biang may GPS Garmin Montana 680.
Trong mdi OTC, do dém toan b céac ciy co
duong kinh 16n hon 6 cm. Céc chi tiéu do
dém gom duong kinh ngang nguc bang
thudc kep kinh (vach khic dén mm), duong
kinh tan duoc do dém bang thudc day (vach
khic dén cm) va chiu cao vit ngon bang
thudc Blumeleiss (West, 2009).

Phuong phap phan tang ngiu nhién da dugc
su dung dé lya chon vi tri ctia OTC. bay la
phuong phap phu hop khi diéu tra tai nguyén
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rung, bdi 1€ cac hé sinh thai rung thuong
khong ddng nhét (Shiver & Borders, 1996).

So @6 vi tri cac 6 dwoc thé hién trong hinh
dudi day.

BAN PO VI TRi O TIEU CHUAN
TAI HUYEN SI MA CAI TINH LAO CAI
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Hinh 1. So 36 vi tri cac 6 tiéu chuan

2.2. Phwong phap phén tich s6 liéu

2.2.1. Tinh todn cic ddc trung mau va so
sanh sinh truong giiva cdc dai luwong

Cac gia tri dic trung miu nhu dung luong
mau, s trung binh, sai tiéu chuén, gia tri nho
nhét, 16n nhét, khoang bién dong, do léch, do
nhon va sai s6 cua sd trung binh mau dugc
tinh todn cho hai dai lugng diéu tra 1a dudng
kinh ngang nguc va chiéu cao (Nguyén Hai
Tuét et al., 2006; Zar, 1999).

Tiép do, phan tich tach biét da bién dua vao
ma tran gdm bién duong kinh than cay, duong
kinh tan, chiéu cao va chidu cao dudi canh
duoc tién hanh dé phan nhom va truc quan héa
su khac biét gitra cac dai lugng diéu tra. Phan
tich tach biét 1a phan tich phu hop dé kiém tra
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su khéc nhau giita cac nhém, cac cdp (Klecka
et al., 1980).

Sau d6, nghién ciru tién hanh so sanh sy khac
biét v& hinh dang va kich thudc cua cic phan
bd tan s bang phén tich phuong sai da bién
lap. Pay mot giai phap mdi dé vuot qua dugc
diém han ché trong phan tich phuong sai.
Cong cu nay khong doi hoi diéu kién hay gia
thuyét voi s6 liéu. Boi 18 nd 1a cac cong cu
théng ké phi tham sé (Hamann, 2016). Do do,
cong cu nay phu hop vdi cac dai lugng khong
¢6 phan bd chuin. Nguyén ly toan hoc cua
phan tich phuong sai 1ap da bién 1a sir dung
cdc ma tran khoang cich dé phan chia tong
binh phuong. Dé tinh toan gia tri F, cong thic
sau day dugc st dung (Anderson, 2011; Mier,
2012).
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g SSa/(a=D)
SSy /(N—a)

SSA = SST - SSW

Trong dé: SSt 1a tong binh phuong céc
khoang cach chia cho N (s6 luong quan sat).

SSy la téng binh phuong céc khoang cach
trong m&i nhém chia cho n (dung luong mau
ciia moéi nhom).

a la s lugng nhom.

Néu F tinh toén < F tra bang (hoic p-value >
0,05) thi cac phan bd tan s 13 tuong tu nhau.
Nguoc lai, néu F tinh toan > F tra bang (hodc
p-value < 0,05) thi cac phan bd tan sb cé sy sai
khac ro rét.

2.2.2. M6 hinh héa phéin bé sé ciy theo cé
dwong kinh va chiéu cao

Dé phan tich bién d6i cdu trac tin sé cho dai
luong diéu tra duong kinh than cay, duong
kinh tan, chiéu cao va chiéu cao dudi canh cua
cdy rimg thi sau khi phan bd tdn sb thuc
nghiém duogc tao ra, ching s€ dugc su dung dé
mé hinh héa theo 64 phan bd 1y thuyét bao
gém: Beta, Burr, Burr (4P), Cauchy, Chi-
Squared, Chi-Squared (2P), Dagum, Dagum (4P),
Erlang, Erlang (3P), Error, Error Function,
Exponential, Exponential (2P), Fatigue Life,
Fatigue Life (3P),  Frechet,  Frechet (3P),
Gamma, Gamma (3P), Gen. Extreme Value,
Gen. Gamma, Gen. Gamma (4P), Gen.
Logistic, Gen. Pareto, Gumbel Max, Gumbel

Gaussian (3P), Johnson SB, Kumaraswamy,
Laplace, Levy, Levy (2P), Log-Gamma, Log-
Logistic, Log-Logistic (3P), Log-Pearson 3,
Logistic, Lognormal, Lognormal (3P), Nakagami,
Normal, Pareto, Pareto 2, Pearson 5, Pearson
5(3P), Pearson6, Pearson6 (4P), Pert,
Phased Bi-Exponential, = Phased Bi-Weibull,
Power Function, Rayleigh, Rayleigh (2P),
Reciprocal, Rice, Student'st, Triangular,
Uniform, Wakeby, Weibull, Weibull (3P).

Tiéu chuin Anderson-Darling dugc st dung dé
kiém tra sy phi hop cua phéan thuc nghiém va
phan phéi 1y thuyét. Coéng thic cua
Anderson-Darling nhu sau (Hongjoon Shin
etal., 2012):

n
AD = nﬁz Qi-D[INF(X) +In(1 - FXpie1)]
i=1
Trong d6: n 1a dung lwong mau, i 1a mau tht i
va F(x) 12 ham phén phdi ly thuyét. Néu gid tri
AD nho hon gia tri tra bang, thi dir li¢u tuan
theo phan phdi 1y thuyét va nguoc lai.

I1I. KET QUA VA THAO LUAN

3.1. Pic diém cac dai hrgng sinh trudng cia
rirng Sa moc

3.1.1. Dic diém sinh trwéng ciia cdc dai lwong

S6 liéu cia cac dai lwong sinh truéng nhu
duong kinh than cdy, duong kinh tan, chiéu
cao va chidu cao duéi canh cia cay ring dugc
sir dung dé tinh toan cac dic trung thong ke,
két qua tinh toan cac chi tiéu nay duogc trinh

Min, Hypersecant, Inv. Gaussian, Inv. bay trong bing 1.

Bang 1. Két qua tinh toan cic dic trung thong ké cho céc dai luong sinh truong

Pai lwong S.o Nh? Lén nhét Tr}] ng | Sai tieu Phwo"ng Do lech bo

cay nhat binh chuan sai nhon

Buwdng kinh (cm) 325 3,10 37,00 16,41 7,04 49,55 0,30 -0,41
Puwong kinh tan (cm) 325 | 40,00 141,00 71,11 17,42 303,35 0,68 1,00
Chiéu cao (m) 325 1,60 12,30 6,71 2,47 6,08 -0,10 -0,76
Chiéu cao dwdi canh (m) 325 1,00 8,10 2,81 1,39 1,93 1,21 1,21
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Két qua tinh toan & bang 1 cho thiy tong s6
cay rung dugc nghién cuu la 325 cay. Duong
kinh trung binh la 16,41 cm, duong kinh tan
trung binh 1a 71,11 em. Chiéu cao va chiéu
cao du6i canh trung binh lan luot 13 6,71 m
va 2,81 m. Khoang bién dong dat gia tri 1on
nhat ¢ dai lugng dudng kinh tan va nho nhat
& chiéu cao dudi canh. Pay ciing 1a mot trong
céc nguyén nhan gdy anh hudng téi két qua
tinh toan sai tiéu chudn va phuong sai. Trong
céc dai lugng diéu tra thi duong kinh tan cé
mirc d6 bién dong 13 16n nhét giita cac tri s6
quan sat, sau d6 dén duong kinh va cudi cling
la chidu cao dudi canh. Két qua nay duoc

chung minh bang két qua tinh toan sai ti€u
chuan va phuong sai mau.

3.1.2. So sdnh sw khdc biét vé phén bé tin sé
cuia cdc dai lwgng

Xét vé d6 16n cua cac gia tri quan sat khi quy
vé cung mot don vi, sy khic biét nay da dugc
so sanh boi phan tich tach biét. Két qua cia
phan tich tach biét dugc thé hién trong hinh 2.
Trong hinh, ta thdy mirc d6 dong nhit cao hon
gitta chidu cao va chiéu cao dudi canh. Nguoc
lai, duong kinh tan c6 su khac biét 16n hon véi
cac dai lugng con lai.
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Hinh 2. Két qua phan nhém bang phan tich tich biét

Xét vé hinh dang va phan bd tan s6 tai cac to,
phan b chiéu cao duéi canh, dudong kinh tan
va duong kinh ngang nguc cd dang 1€ch trai so
v6i s6 trung binh. Mirc d6 1&ch trai 16n nhét &
chidu cao duéi canh va nho nhét & dudong kinh
ngang nguc. Nguoc lai, phan bd tan sd cia
chidu cao vit ngon lai ¢ xu hudng léch sang
phai so vé6i s6 trung binh do d6 nhon am.
Trong 4 dai lugng nghién ctru thi duong kinh
than va chiéu cao duéi canh c¢6 phan b6 nhon
hon phan bd chuan. Nguoc lai, duong kinh tan
va chiéu cao vt ngon lai c6 phan b tan sé t
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hon phan b chuan. Két qua so sanh bing phan
tich phuong sai da bién lap da cho thiy rang
céc phan bd tan sb gitra bon dai lwong diéu tra
dugc su dung trong nghién ctru nay la thuc su
khac biét (Permanova, p-value = 0,00001).

3.2. Két qua md hinh héa phan bé cho cac
dai luwgng sinh trudéng
3.2.1. M6 hinh hoa dai lwong dwong kinh

Két qua mo hinh hoéa theo 64 phan bd 1y
thuyét dugc lya chon cho phan bd thuc
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nghiém sé cdy theo ¢& duong kinh dugc trinh
bay trong hinh dudi ddy. Phan b tan sé cho
thay sb luong cé thé tap trung nhiu nhét tai
céc c& duong kinh tir 16 - 22 cm, tiép d6 1a tir
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6 - 10 cm. Sau d6, s6 luong céa thé giam dan
vé hai phia. Hinh 03 thé hién phan bd thuc
nghiém va 10 ham tot nhat duge lua chon cho
dai lugng duong kinh.

8 12 16
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Hinh 3. Phan b thuc nghiém va 10 ham tot nhat cho dai lugng duong kinh

Két qua tinh todn cho céc tham s6 hinh dang,
tham s ty 18 va cac tham sé khac cia 10 ham
t6t nhat cho bién duong kinh dugc trinh bay
trong bang 2. Vi toan by 10 ham thi phan b
ly thuyét déu c6 thé mé phong tot cho phan bd

thuc nghiém bdi 1€ gid tri tinh todn cua tiéu
chuin Anderson Darling déu nho hon gia tri
tra bang, trong d6 phan bd Gen. Gamma (4P)
la phan b6 tot nhat, tiép d6 1a phin bd
Kumaraswamy va Johnson SB.

Bang 2. Két qua cac tham s6 va kiém dinh Anderson Darling ctia 10 ham t6t nhat

cho dai lugng dudng kinh
e . . Tiéu chuan Anderson Darling
Stt Phéan bo ly thuyét Tham so <
AD Xép hang
k=3,4069 o =0,44074
1 | Gen. Gamma (4P) B=21664 7y=29649 0,73 1
o1 =1,7419 ap =4,2915
2 | Kumaraswamy a=28156 b=41566 0,96 2
3 |Johnson SB v=0068569 5=14897 1,02 3
L =47,885 E=-2,6052
k=3,4069 «=0,44074
4 |B ’ ’ 1,06 4
urr B=21664 y=29649
5 |Dagum k=0,27724 «=7,377 B =22,831 1,06 5
o1=1,9899 o =3,4168
6 |Beta a=26748 b=23991 1,08 6
7 | Weibull o =2,533 p=18,403 1,12 7
8 |Pert m = 13,59 a=24854 b =41,301 1,13 8
9 | Gen. Extreme Value k=-0,19626 0=6,7204 p=13,639 1,21 9
10 |Error k=25698 0=7,0391 pn=16,406 1,28 10
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3.2.2. M6 hinh hoa dai lwong dwong kinh tdin
Véi bién duong kinh tan, két qua mé hinh héa
theo 64 phan b ly thuyét duoc lwa chon cho
phan bd thuc nghiém dugc thé hién trong
hinh 4. S6 luong cdy ring c6 duong kinh tan

tir 70 - 80 cm chiém ty 1& 16n nhét trong 1am
phan. Sau d6, sb lugng cé thé giam dan vé hai
phia. Hinh 4 thé hién phan b thuc nghiém va
10 ham tét nhét duoc lua chon cho dai lugng
duong kinh tan tai khu vuc nghién ctru.
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Hinh 4. Phan b6 thyc nghiém va 10 ham tdt nhét cho dai lugng dudng kinh tan

Két qua tinh toan cho cac tham s6 hinh dang,
tham s ty 1¢, tham sb vi tri va cac tham s
khac ctia 10 ham t5t nhét cho bién dudng kinh
tan duogc trinh bay trong bang 3. Vi toan bo
10 ham thi phan bé ly thuyét déu co thé mo

phong tét cho phéan b thuc nghiém boi 18 gia
tri tinh ton cua tiéu chuan Anderson Darling
déu nho hon gié tri tra bang, trong d6 phan bd
Wakeby 1a phan bé tot nhat, tiép d6 1a phan bd
Burr va Gen. Gamma.

Bang 3. Két qua cac tham s6 va kiém dinh Anderson Darling ciia 10 ham tt nhat

cho dai lugng duong kinh tan
e . . Tiéu chuan Anderson Darling
Stt | Phan bo ly thuyet Tham so ~
AD Xéep hang
A e 1
2 | Burr k =1,5081 a =6,4004 b =76,016 0,87 2
3 | Gen. Gamma k =1,0053 a=16,927 b = 4,2657 0,94 3
4 | Gamma a=16,671 b = 4,2657 0,95 4
5 | Gen. Logistic k=0,07921 ¢ =9,533 m = 69,863 1,01 5
6 Gen. Extreme Value | k =-0,14641 o0 =15,642 m = 64,088 1,02 6
7 | Chi-Squared (2P) v =141 g=-70,775 1,05 7
=-3,2525 d=3,4737
8 | Johnson SU V38005 ¢= 27246 1,10 8
9 Pearson 5 (3P) a=16,94 b =1135,3 1,12 9
10 | Log-Pearson 3 a=622,73 b =-0,00977 g=10,32 1,13 10
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3.2.3. Mé hinh héa dai lwong chiéu cao

Két qua truc quan hoa 10 phan bé 1y thuyét tét
nhét va phan bd tan sb thuc nghiém cho dai
lugng chiéu cao dugc thé hién trong hinh 5
dudi ddy. Qua hinh 5 chiing ta thy phan b c6
dang 1éch sang phai va c6 hai dinh. S6 lugng
cdy rimg c6 chiéu cao tir 6,5 - 8,5 m chiém ty

0.12
0.11

1¢ 16n nhat trong lam phén. Mot khu vuce tap
trung ciing twong ddi 16n cac gia tri chidu cao
la tor khoang 2,5 - 4,5 m. Cac cd chiéu cao
khac c¢6 sb luong cay thip thon. Hinh 5 thé
hién phan b thuc nghiém va 10 ham tot nhat
duogc Iwa chon cho dai lugng chiu cao tai khu
vuc nghién ctru.

i
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— Gen. Extreme Value
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Hinh 5. Phan b6 thuc nghiém va 10 ham tdt nhat cho dai lugng chiéu cao

Béng 4 thé hién két qua tinh toan cho cac tham
s6 hinh dang, tham s6 ty 1€, tham s6 vi tri va
céc tham s6 khac ciia 10 ham tdt nhit cho dai
luong chidu cao vat ngon. Cic phan bd ly
thuyét déu c¢6 thé mo hinh hoa tot cho phan bd

thuc nghi€ém bdi 1€ gia tri tinh todn cua tiéu
chuan Anderson Darling déu nho hon gia tri
tra bang, trong d6 phan b Dagum (4P) 1 phan
b tdt nhat, tiép d6 1a phan bd Dagum va phan
b thtr ba 1a Gen. Gamma (4P).

Bang 4. Két qua cac tham s va kiém dinh Anderson Darling
cua 10 ham tot nhat cho dai Iugng chiéu cao vit ngon

A £ s B < Tiéu chuan Anderson Darling |
Stt Phan bo ly thuyét Tham so AD Xép hang
k=0,12832 «=11,436
1 Dagum (4P) b= 83819 /= 1,5451 1,25 1
2 Dagum k=0,18562 o =11,908 B =09,4921 1,44 2
k = 5,9626 o =0,24978
3 Gen. Gamma (4P) § = 8.7814 v = 15411 1,52 3
4 Johnson SB v=-0,15414  5=11135 1,88 4
A =12,852 € =-0,09647
5 Gen. Extreme Value k=-0,35479 o =2,5721 pn=5,9154 2,08 5
6 Error k = 3,7055 0=24659 1=6,708 2,09 6
oq1=1,783 o = 2,438
7 Kumaraswamy a=14338 b=12813 2,31 7
o1=19388 oy=2,2076
8 |Beta a=1393  b=1269 2,44 8
9 Pert m = 6,5342 a=0,62627 b=13,373 2,55 9
10 Triangular m=7,2 a=0,87836 b=12,603 2,62 10
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3.2.4. M6 hinh hoa dai luwgng chiéu cao
dwoi canh

Két qua truc quan hoa 10 phan bé 1y thuyét tot
nhat va phan bd tan sb thuc nghiém cho dai
luong chiéu cao dudi canh dugc thé hién trong
hinh 6 duéi ddy. Qua hinh nay, ching ta thdy
rﬁng phan bd ¢6 dang I¢ch trai tuong ddi 10 rét.

S6 lwong cay rimg c6 chiéu cao dudi canh tir
1,5 - 2,5 m chiém ty 1& cao nhét trong lam
phan. Céc ¢& chiéu cao khac c6 sé lugng cay
thip thon. Hinh 6 thé hién phan b thuc
nghiém va 10 ham tdt nhat duge lua chon cho
dai luong chiéu cao dudi canh tai khu vuc
nghién cuu.

0.14

fix)

0.04
Tt
0 T T p—1
16 24 32 4 4.8 56 6.4 7.2 8
Hdc (m)

[]Histogram —Beta —Johnson SB —Burr (4P) —Fatigue Life (3P)

— Gamma (3P) —Gen. Gamma (4P) — Inv. Gaussian (3P)—Lognormal (3P) —Pearson 6 (4P)

— Weibull (3P)

Hinh 6. Phan b6 thuc nghiém va 10 ham t6t nhat cho dai luong chiéu cao dudi canh

Bang 5. Két qua cac tham s va kiém dinh Anderson Darling

ctia 10 ham tdt nhat cho dai

lugng chiéu cao dudi canh

‘. . . Tiéu chuan Anderson Darling
A | .
STT | Phén bo ly thuyét Tham so AD Xép hang
1 Fatigue Life (3P) o =0,65534 B =1,8066 vy =0,61242 0,83 1
2 |Gamma (3P) a=17029  p=10826  y=0,96414 0,89 2
a1=1,765 a2 =73,281
3 |Pearson 6 (4P) 6 = 75424 /= 0,9586 0,89 3
4 |Inv. Gaussian (3P) |1 =5,2874 u=2,2641 vy = 0,54363 0,90 4
k =1,1209 a=1,3764
5 |Gen. Gamma (4P) B = 14228 /= 0,07442 0,95 5
6 |Johnson SB v=1:4969 5=0,9291 0,07 6
A =8,6918 €=0,97813
a1=1,5322 oz = 16,269
7 |Beta a=097644 b=22257 0.99 7
8 |[Lognormal (3P) o = 0,64497 n=0,56977 y=0,64887 1,01 8
k = 87,523 o =1,3443
9 |B 4P ’ ’ 1,09 9
urr (4P) B=54806  y=0098621
10 |[Weibull (3P) a=1,3343 B =1,9831 vy = 0,98682 1,11 10

54




Tap chi KHLN 2023

Bui Manh Hung, 2023 (S6 1)

Béng 5 thé hién két qua tinh toan cho cac tham
s6 hinh dang, tham $6 ty 1€, tham $6 vi tri va
céc tham sb khac ctia 10 ham tdt nhét cho dai
luong chiéu cao dudi canh. Cac phan bé ly
thuyét déu co thé duogc sir dung dé mé hinh
héa tdt cho phan bd thuc nghiém, boi 18 gia tri
tinh toan cua tiéu chudn Anderson Darling déu
nho hon gia tri tra bang. Trong 10 phan bd t6t
nhat thi phan bd Fatigue Life (3P) xép hang
cao nhét, tiép d6 1a phan bd Gamma (3P) va
thit ba 12 phan b Pearson 6 (4P).

3.3. Thao luan

Mot s6 nghién ctru trude day da tién hanh phéan
tich cac diac diém bién ddi vé cac dai lwong sinh
truong nhu duong kinh, chiéu cao cia Sa mdc
(Nguyén Thi Sa, 2020). Khoang bién dong gia
tri vé duong kinh va chiéu cao hoan toan tuong
tu nhu mét nghién ctru trude tai Ba Vi da phan
tich. Tuy nhién, c6 mot diéu khéc biét trong
nghién ctru nay 1a cac 1am phan Sa moc duoc
thu thap tir cac dai cao khac nhau (Nguyén Thi
Sa, 2020). Viéc so sanh va tim hiéu su thuin
nhét vé s6 liéu gitta cdc nhom dai luong, gitra
cac trang thai rung, gilta cdc nhom nghién ctru
noi chung da va dang dwoc tmg dung nhiéu
trong 1am nghiép & cic nudc trén thé gidi véi
cac phan tich da bién nhu phén tich twong ddng,
phan tich thanh phan chinh, phan tich ty 18,...
Tuy nhién, tai Viét Nam, nhitng phan tich nay
con it dugc tng dung. Vi vay, ching nén duoc
khai thac va sir dung nhiéu hon béi tinh wu viét
cua chung la da bién, nén do chinh xac s& cao
hon. Pong thoi, mot sé cong cu 1a phan tich
lap, do vay khong can phai thoa man diéu kién
(Mier, 2012).

Viéc mo hinh héa phan bé tan sb cho cac dai
luong sinh truong da va dang dugc thuc hién
boi nhiéu nghién ciru khac nhau trong va ngoai
nudce. Viéc mo hinh héa da duoc thuc hién cho

nhiéu ddi twong rimg khac nhau tir ring nhiét
d6i dén rimg 6n d6i, tir ring ty nhién dén rimg
tr6ng (Niklas et al., 2003, Mirzaei et al.,
2016). Rat nhiéu loai ham ly thuyét khac nhau
da dugc su dung nhu Normal, LogNormal,
Weibull, Exponential, SHASH va Jonhson.
Nhitng ham ndy d3 dugc sir dung ¢ nhidu khu
vuc khac nhau trén thé giéi (Mirzaei et al.,
2016; Fonseca et al., 2009). Tuy nhién, tai
Viét Nam, cic nghién ctru trude dy phan Ién
tap trung vao khai thac va str dung cac phéan bd
nhu phan bd chudn, Weibull 2 bién, Myer va
phan bd Khoéang cach dé mé hinh héa (Nguyén
Hai Tuét er al., 2006). Nhitng ham khéac nhu
Johnson, Fatigue Life, Burr va ngay ca
Weibull nhung véi nhiéu hon 2 tham s6 ciing
chua duoc khai thac va str dung cho viéc mo
hinh hoa cac phan bé tan sb cua cac dai luong
sinh truong.

Két qua mé hinh héa cho cac dai lugng véi
64 ham ly thuyét dugc thar nghiém cho thay
rang cac phan phdi ly thuyét tot nhat 1a phong
phu va da dang gitta cac dai luong. Sy da
dang nay c6 thé 1a do su khac biét vé loai cdy,
diéu kién méi truong va tac dong cua con
nguoi trong qua khtr (Lima ef al., 2017; Liu
et al., 2014; Mirzaei et al., 2016). Xét & cap
d6 10 phan bd tdt nhat cho tit ca cac bién thi
bdn phéan bd: Johnson SB, Gen. Gamma (4P),
Gen. Extreme Val va Beta c¢6 tin sudt cao
nhat (3 lan, twong dwong 7,5%), tiép dén 1a
cac phan bd: Pert, Kumaraswamy, Error,
Dagum va Burr v6i tAn suat 13 2 1an (twong
duong 5,0%). Cudi cung 1a cac phan bd con
lai chi xudt hién 1 1an (chiém 2,5%). Tt ca
cic phan phdi nay déu cé y nghia véi p <
0,001. Vi vay, ching déu rat c¢é gia tri, c6 thé
st dung dé mé phong phan bd tin suit va ung
dung trong tinh toan trit lugng, dé xuit céac
bién phap k¥ thuat 1am sinh, diéu tiét mat do
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1am phan mét cach bén viing va nang cao tinh
da dang sinh hoc ¢ khu vuc nghién ctru va céac
khu vuc khac c¢é diéu kién twong tw (Lima
et al., 2017, Mirzaei et al., 2016).

Mot s6 phan phdi 1y thuyét t6t nhat dugc tim
thdy trong nghién ctru nay ciing da dwoc xdc
nhan 13 phi hop nhét cho cac bién kich thude
cdy & cac khu vuc khac. Ddi v6i rimg thua &
Iran, phan phdi Beta, Weibull va Gamma 13 t6t
nhat cho mé hinh héa phan bé chiéu cao cua
cdy. Weibull va Beta phi hop nhét cho dai
luong duong kinh, trong khi Weibull va
Gamma lai 12 phan b phui hop nhét cho dudng
kinh tan (Mirzaei et al., 2016). Ham Burr cho
thdy tinh linh hoat tét d¢ mé phong phan b
tan s6 duong kinh (Lima er al., 2017). Ham
Weibull (3P) 1a phu hop nhat véi phan bd
duong kinh ctia rung tu nhién tai Anapu,
Brazil (Souza et al, 2020). Phan phdi
Lognormal dugc tim thay 1a thich hop nhat
cho mé phong phan b tan s cua dudng kinh
ngang nguc tai Nigeria (Ogana & Danladi,
2018). Viéc khai thac va tng dung cac phan bd
da bién rat nén dugc khai thic va st dung
trong cac nghién ctu tiép theo, cho nhiéu ddi
tuong rung khac nhau tai Viét Nam. Chung s€
1a co so rat tdt cho viéc quan ly va phét trién
tai nguyén rung.

IV.KET LUAN

Nghién ctru da dugc tién hanh dé phan tich dic
diém sinh trudng cua cac dai luong va mo hinh
héa cho phan bd tan cta cac dai lugng nghién
ctru. Két qua tinh toan cac dic trung théng ké
cho cac dai luong cho thay rang Sa moc c6 kha
nang sinh trudng va phat trién tét tai khu vuc
nghién ctru. Véi 325 ca thé duoc do dém, thi
duong kinh trung binh 14 16,41 cm, duong kinh
tan trung binh 1a 71,11 cm. Chiéu cao va chiéu
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cao dudi canh trung binh 14n luot 13 6,71 m va
2,81 m. Trong cac dai luong diéu tra thi dudng
kinh tan c6 mutrc d6 bién dong 1a 16n nhét giira
céc tri s6 quan sat, sau d6 dén duong kinh va
cubi cung 13 chiéu cao dudi canh. Muc do
dong nhat cao hon giira chiéu cao va chiéu cao
dudi canh. Ngugc lai, duong kinh tan co sy
khac biét 16n hon véi cac dai lugng con lai.
Két qua phan tich hinh dang cho thdy phan bd
chiéu cao duéi canh, duong kinh tan va duong
kinh ngang nguc c¢é dang léch trai so véi sb
trung binh. Nguoc lai, phin bd tan sé cua
chiéu cao viit ngon lai ¢6 xu huéng léch sang
phai. Tir két qua ciia 10 ham tét nhat cho thdy
rang phan b Gen. Gamma (4P) 13 phan bd t6t
nhat, tiép d6 1a phan bd Kumaraswamy va
Johnson SB cho dai lugng duong kinh. Voi
dudong kinh tén, thi phin bd Wakeby lai 1a
phan bé tét nhat, tiép d6 1a phan bd Burr va
Gen. Gamma. Vi dai luong chiéu cao, phan
bd Dagum (4P) 1a phan bd duoc xép hang cao
nhit, tiép d6 1a phan bo Dagum va phan b thi
ba 1a Gen. Gamma (4P). Cudi cung, véi dai
luong chiéu cao dudi canh thi phan bé Fatigue
Life (3P) xép hang cao nhét, tiép d6 1a phan b
Gamma (3P) va tht ba 1a phan b6 Pearson 6
(4P). Nhitng két qua tir nghién ctru nay Ia co
s¢ quan trong cho vi¢c quan ly ring Sa moc
bén vimng trong khu vuc nghién ctru. Pong
thoi, 12 nén méng cho cac nghién ciru khéc tiép
tuc phat trién. Dung lugng mau diéu tra trong
cac nghién ctru trong twong lai can dugc cai
thién dé nang cao d¢ chinh xac trong mo hinh
héa phan bd tan sb. Ngoai ra, mot sd tidu
chuan kiém dinh mic d6 phi hop giita phan
bd 1y thuyét va phan bd thuc nghiém khac
ciing nén duge s dung dé chimg minh vimg
chic hon kha ning mé hinh héa ctia cac ham
t6t nhat cho di twgng nghién ctru.
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