Nguyén Vin Them 202 6
HUONG DAN PHAN TICH

CAU TRUC TUOIL, PUONG KIiNH VA CHIEU CAO CUA RUNG TRONG
THUAN LOAI PONG TUOI VA RUNG HON LOAI TU NHIEN

Xem chi tiét Muc 3.3 ciia chwong 111 trong cudn sach tham khao

“Nhiing céch thirc va phwong phap xir Ii s6 liéu trong 1am hoc”

e Chu tric tudi cia e CAutrictudi (A, nim) e Dinh nghia nay chi

rung

cua quan thu biéu thi
phan bb sé cay (N,
cay) hoac ti 18 s6 cay
(N%) theo céc cap A
(Ki hiéu: Phan bd N/A
va N%/A).

ap dung d6i voi ring
trdng thuan loai dong
tudi va rung trong

hén loai ddng tudi.

e Cau tric dudng e

kinh cia rung

Céu tric duong kinh
(D, cm) cua quan thuy
biéu thi phan bd sé
cay (N, cay) hoac ti 1¢
s6 cay (N%) theo cac
cap D (Ki hiéu: N/D
hoac N%/D).

Phan bdé N/D con
duoc goi la cau trdc
theo chiéu ngang cua

quan thy.

Phan bdé N/D cua
ring trong thuan 10ai
doéng tudi co6 dang
phan bd 1 dinh. O
giai doan tudi  non,
phan bd N/D c¢6 dang
1 dinh léch phai (Bo
[éch Sk < 0; Dudi
phai dai). O giai doan
tudi trung nién, phan
béd N/D c6 dang 1
dinh gan d6i xung
(Sk = 0). O giai doan
tudi gan thanh thuc,
phan b N/D c6 dang
1 dinh l&ch tréi (Sk >
0: Puéi trai dai).




Phan bé N/D cua
rang hon loai tu
nhién cd dang phan
bd giam tir cip Dwin
dén cip Dma Kiéu
phan b6 N/D & dang
nay con con dugc goi
la phan bd N/D theo

hinh chit J nguoc.

e Ciau trlc chiéu cao e Cau tric chiéu cao (H,

caa rung

m) cuta quan thy biéu
thi phan b sé cay (N,
cay) hoac ti 1& s6 cay
(N%) theo céc cap H
(Ki hisu: N/H hogc
N%/H).

Phan bdé N/H con
duoc goi 1a phan bd
theo chiéu dung cua

quan thu.

Phan bd N/H cua
ring trong thuan 10ai
déng tudi c6 dang
phan bd 1 dinh. O
giai doan tudi  non,
phan bd N/H c¢6 dang
1 dinh Iéch phai (Do
[éch Sk < 0; Dudi
phai dai). O giai doan
tudi trung nién, phan
bd N/H c6 dang 1
dinh gan ddi xung
(Sk = 0). O giai doan
tudi gan thanh thuyc,
phan bé N/H cé dang
1 dinh léch trai (Sk >
0: Pudi trai dai).

Phan bd N/H cia
rang hon loai tu

nhién ciing c6 dang
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phan b 1 dinh léch
phai (Sk < 0) hay
léch trai (Sk > 0) tuy
theo trang thai cua

rung.

Phuwong phap thu thap

so liéu

Bwéc 1. Xac dinh d6i teong dé thu thap sb liéu. Do

la nhitng quan thy thuan loai déng tudi (Rung trong

thuan loai dong tudi) hay quan thu hdn loai tu nhién

(Rung hon loai tu nhién).

e DA véi rung trong thuan loai dong tudi, chudi A
> 5 tudi.

Buéc 2. Chon kich thusc 6 mau (OTC). Pdi véi

ring trdng, kich OTC thich hgp = 1000 + 5000m?.

DPoi véi rirng hon loai tu nhién, kich OTC thich hop

= 2000 + 10.000m>,

Buwéc 3. Xac dinh s6 luwgng OTC. Sé lugng OTC

thay doi tuy theo ddi twong nghién cuu; toi ticu 3

OTC.

Phwong phap phén tich

so lidu

Buéc 1: Xac dinh céc thong ké mo ta phan bé N/A,
N/D va N/H. Céc chi tiéu tinh toan bao gom sb cay
(N, céy); trung binh; gia tri Min va Max; bién d6 dao
dong (Max-Min); trung vi (Me); Mode = Mo (D va
H c6 sé cay nhiéu nhat); d6 léch (Sk); do nhon (Ku);
sai léch (SEE); hé sb bién dong (CV%): céc ta phan

VI.

Budre 2: Phan chia cac cap X va so cap X (X = A, D,
H). Theo Brooks va Caruther, sé cip X (m) duogc
tinh theo céng thirc m = 5LogN. Cu li gitta cac cap
X = (Xmax — Xmin)/m. Dé thay ré quy luan cua phan
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bo N/X (X = A, D, H) cua ring trong thuan loai

ddng tudi, khoang cach mdi cap X duoc phan chia

nhu sau:

e Khi ring tréng ¢ giai doan non dén trung nién,
mdi cap A = 1+2 nam d6i véi ring & giai doan A
<20 nam; cap D = 2+4cm, con H = 2m. Khi ring
trong ¢ giai doan A > 20 nam, mdi cap A = 5
nam, con cap D = 4+6cm va cap H = 2+4m.

e Dbi voi riung trong thuan loai doéng tudi o giai
doan non dén thanh thuc (A > 50 nam), khoang
cach mdi cip A = 5 nam; cap D = 4+6cm, con
cap H = 2+4m.

e NOai chng, sb cap X dao dong tir 6+12 cap.

Buwée 3: Lap bang phan bé N/A, N/D va N/H. Bang
bao gom: Cot 1 = Thir tu cap X; Cot 2 = Cap X; Cot
3 =56 cay (N); Cot 4 = Ti 16 N%/cap X hay xac suit
bat gap sd cay trong cac cap X; Cot 5 = Tan sb liy
tich (NL_r); Cot 6 = Ti & sb cay lity tich (N_«%).
Buéc 4: V& d6 thi biéu dién phan bé N/X (X = A, D,
H); trong d6 truc tung 1a N, con truc hoanh 1a cap X.
Buéc 5: Xay dung md hinh udc lugng va du doan sb
cay trong cac cap A, cap D va cap H. Trudc hét xay
dung cac ham phan bd N/X (X = A, D, H) bang mot
s6 ham du tuyén. Tiép dén xac dinh hé sb xac dinh
va cé4c thong ké sai léch caia cac ham du tuyén. Tiép
theo so sanh tong sai léch binh phuong giira cac ham
du tuyén. Sau d6 chon ham phan bd N/X thich hop
theo tiéu chuan SSEy;, hoac SEE i,

e Bang 1+4 tong hop mot sé ham du tuyén dé udc
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lugng phan bd N/A, phan b N/D va phan bé N/H

cua cac loai rung.

Bang 1. Cac ham dw tuyén dé wée lwong phan bé sé cay theo cac cap tudi caa rirng

trong thuén loai dong tudi

Dang ham Ham phan b
Na = NgxA™® Lily thira (Power) (1)
Na = Noxexp(-bxA) Mii (Exponent) (2)
Na = Noxexp(-bxA) + k Mil bién doi (3)
Na = Ngxexp(bxA™) Mii luét 1y thira (4)
Na = NoXD ™ xexp(-cxA) Mil tong quét (5)
Noxb)exp(-bxA N . ,
A= ( 10 - e)xp(FiE)X A) ) Mii nghich d4o (6)
| \
N(A) = axexp(-bxA) + c/exp(SK) Thém 2025(1) (7)
N(A) = axexp(-bx(1 - exp(-cxA))) Thém 2025(2) (8)
N(A) = axexp(-bx(1 - exp(-cxA%)) Thém 2025(3) 9
F(A) = exp(a + bxLn(A) + cx( A’; 7y Thém 2025(4) (10)
ax
F(A) = exp(a + bxy[A + cx( A’; )9 Thém 2025(5) (11)
F(A) = exp(a + bx A, cx( A B Thém 2025(6) (12)
B p AMax AMax

Ghi chi: F(A) = Tan xuat s6 cay lity tich theo cac cap A; Awax = Cap tudi cao nhat; SI = Chi s6 lap
dia. Khi biét F(A) & céc cap A, sb cay & cac cip A duogc xac dinh theo cong thuc N4 (cdy’/ha) =
NX[FA(i+1) - FAGi-1)].
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Bang 2. Cac ham duw tuyén dé wéc lwong phan bé sé cay theo cac cap dwong kinh cia

rieng trong thuan loai ddng tuéi

Dang ham Ham phan bé
F(D) = (1 - exp(-bxD))* Gompertz-Verhulst 2 tham sb (1825-1826) (1)
F(D) = (1 - axexp(-bxD))* Gompertz 3 tham s6 (1825-1826) 2
__1 1D-u, :
f(D) = oo exp(- 55 )) Chuan (3)
__ 1 (LnD - )’
f(D) = Xo \/Zr exp(- 752 ) Lognormal 4
F(D) = (1 - exp(-bxD°)) Weibull 2 tham s6 @)
F(D) = (1 - axexp(-bxD°)) Weibull 3 tham s6 (8)
FD)=1-(1+ (% BE Burr (1942) (9)
F(D)=1+ exp(-(D—F;Ol )" Richards (1980) (10)
F(D) = exp(a + bxLn(D) + CX(D[,; Y% Thém 202(7) (11)
D . A
F(D) = exp(-a + bxy/D - cx(DMaX YY)  Thém 2025(8) (12)
F(D) = 4 x4 ox(=2- )Y Them 2025(9 13
(D) = exp(a + bxg — +ox(g—))  Thém 2025(9) (13)

Ghi cha: F(D) = Tan xuat sb cay lily tich theo cac cip D; Duax = Cap D I6n nhat. Khi biét F(D) &
cac cap D, sb cay & cac cip D duogc xac dinh theo cong thirc N (cdy/ha) = Nx[FD(i+1) - FD(i-1)].
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Ngugdn Vin Thém
Bang 3. Cac ham du tuyén dé wéc lwong phan bé sé cay theo cac cap dwong kinh cia

rirng hén loai tw nhién & nhiét doi

Dang ham Ham phan bé
N = NoxD™® Lily thira (Power) (1)
N = Noxexp(-bxD) Mii (Exponent) (2)
N = Noxexp(-bxD) + k Mil bién doi (3)
N = Ngxexp(bxD™) Mii luét liiy thura (4)
N = NoxD™xexp(-cxD) Mii tng quét (5)
- (Nlo’fbe)f;‘(‘fgfg?) Mii nghich d4o (6)

Ghi cht: Ng = Mat d6 & cAp Dwin; k = Mat d6 & cAp Dwax; D = Cap D.

Bang 4. Cac ham dw tuyén dé wéc lwong phan bé sé cay theo cac cap chiéu cao cia

rirng trong thuan loai dong tuéi va rieng hdn loai tw nhién & nhiét déi

Dang ham Ham phan bf'),
F(H) = (1 - exp(-bxH))° Gompertz-VerhuIst’Z tham so (1825-1826) (1)
F(H) = (1 - axexp(-bxH))° Gompertz 3 tham s6 (1825-1826) (2
1 1H- .
fm = ;e exp(- z(—GE)Z) Chuan 3
1 LnH - w)*
fo = Xon21 exp(-( 752 = ) Lognormal (4)
H/B)* ‘exp(-H/
fry = (H/) BF(OE))( P) Gamma (5)
fy=avoiH=0 Khoang cach , (6)
F(H) = (1-exp(-bxH®)) Weibull 2 tham sO @)
F(H) = (1 - axexp(-bxH®)) Weibull 3 tham s6 8)
F(H)=1-(1+ (H/a)"* Burr (1942) (9)
F(H) = 1 + exp(-(H - q)/p))” Richards (1980) (10)
F(H) = exp(a + bxLn(H) + cx(HTA Y% Thém 202(10) (11)
H A
F(H) =exp(-a + bxy/H - cx(HMaX YY)  Thém 2025(11) (12)
a H H 4 .
F(H) = exp(a + beMaX + CX(HMax) ) Thém 2025(12) (13)

Ghi cha: F(H) = Tan xuat s6 cay lity tich theo cac cap H; Hwax = Cap H 16n nhat. Khi biét F(H) &
céc cap H, sb cay o cac cap H duogc xac dinh theo cong thiic N (cdy/ha) = Nx[FH(i+1) - FH(i-1)].
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