Nguyén Vin Them

TONG HQOP MQT SO HAM SINH KHOI
AP DUNG POI VOI CAY CA THE VA QUAN THU

(Xem tai liéu tham khao: (1) Sach: Xay dung ham sinh khoi doi voi

rieng tw nhién va ring trong; (2) Cac bai bao)

Ki hiéu:

A (nam) = Tudi cay gd va quan thu (Rung).

D (cm) = Buong kinh ngang nguc.

Dh (m) = Puong kinh & vi tri h bat ki hay do thon than cay.

(Dh/D) = Puong kinh twong dbi.

H (m) = Chiéu cao toan than cay.

h (m) = Chiéu cao tir gbc dén vi tri h bat ki.

(h/H) = Chiéu cao twong di.

V (m?) = Thé tich than cay.

G (m°/ha) = Tiét dién ngang cua ring.

M (m*/ha) = San luong hay trit lvong go cua ring.

Y=D,HV,G M.

SI (m) = Chi sé lap dia rung.

B = Sinh khéi cuaa cay go.

Bi = Sinh khéi cua cac thanh phan (i = Tong s6 (Bro); Than (By); Canh (Bc); L4
+ hoa + qua = B; Canh + L4 = B¢).

BEFi = Hé s6 diéu chinh sinh khdi caa cac thanh phan (i = Tong s, than, canh,
l4 + hoa + qua).

WD (Wood density) hoic p = Ti trong go.



Bang 1. Mot s6 ham mé ta qua trinh sinh truéng sinh khéi ciia cay gb va rirng
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trong thuan loai déng tudi

TT Tén ham so6 Nim Hinh thai ctia cac ham
1 Gompertz 1825  Bi = mxexp(-bxexp(-cxA))
2  Logistic 1838 Bi = m
(1 + bxexp(-cxA))
3 Monomolecular Bi = mx(1 - bxexp(-cxA))
4 Schumarcher 1939  Bi = mxexp(-b/A°)
5 Korf 1929  Bi = mxexp(-bxA®)
6 Korf 1939  Bi = mxexp((b/(1-c))xA®)
7 Weibull Y = mx(1 - exp(-bxA"))
8  Bertalanffy 1957  Bi=mx(1 - exp(-bxA)?
9  Chapman — Richards 1959  Bi=mx(1 - exp(-bxA))°
10  Chapman — Richards 1959  Bi=mx(1 - Bxexp(-bxA))°
11 Korsun — Strand 1964 . _ A* i
bo + b1 XA + byxA
12  Sloboda 1971  Bi = mxexp(-byxexp(-b,xA%))
13 Kumaraswamy 1980  Bi=mx(1 - (1 - (A/Aua)™)™)
14 Liy thira Bi = mxA®
15  Nguyén Vin Thém 2025(d) Bi = Kxexp(bx(1 - exp(-cxA)))
16  Nguyén Vin Thém 2025(e) Bi = Kxexp(bx(1 - exp(-cxA%))
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Bang 2. Mot s6 ham thuc nghiém thich hep dé mé ta sw bién doi sinh khéi cia

ciy gd va rirng trong thuan loai dong tudi

TT Hinh thai cia cac ham
|  Cac ham wéc lwong Bi = f(D, H)
1  Bi=ax(D°xH)
2 Bi=ax(D**H)"
3 Biz=a+bx(D*xH)
4  Bi=z=a+ (D*xH)"
5 Bi=a+ (D"xH
6  Bi=a+bx(D’H) + cx(D*xH®). Nguyén Vin Thém
7 Bi=axD"
8  Bi=(axp)xD"
9  Bi=ax(D’xH)"
10  Bi = (axp)x(D*xH)"
11 B; = (axp)x(D°H)"
12 Br = (Fxp)x(0,785xD*xH)
13 Ln(By) = ay + a;xLn(D) + a,xLn(H) + asxLn(p)
14 Ln(By) = by + byxLn(D*xHxp)
15  Ln(B1) = ¢g + ¢1XLNn(D) + c,xLn(D?) + c3xLn(D3) + c,xLn(p)
Il Céac ham Bi=f(A, D, H, G, M, N va SI) & mirc quan thu
16  Bi = by + bixA + b,A” + byx(D?H) - byx(SI/H)
17 Bi = by + byx(D’H) - b,x(SI/H)
18 Bi=-exp(bg + b;xA + by/A + byxLn(SI) + byxLn(N))
19 Bi=exp(bo + bixA + b/A” + b,xLn(SI) + bsxLn(N))
20  Bi = exp(by + b xLn(SI) - b,xA ™). Nguyén Vin Thém
21 Bi = byxexp(b: XA + bylexp(SI/A). Nguyén Vin Thém



22 Bi=exp(by + b;xG + byxLn(A) + bsx(SI/A))

23 Bi=exp(by + byxSI + b,xLn(G) + ba/A)

24 Bi=exp(by + byxSI + b,xLn(M) + ba/A)

1l Cac ham wéc lwong ting trwdng tong sinh khoi

25 ZBi=ay+ a;xA + a,xA° + agxB + a,B°

26 ABi = by + b;xA + bxA” + b3xB + b,xB’

IV Hé s6 chuyén déi sinh khéi (BC = Biomass Convert) caa than cay
go

27 BCr = By (kg hay tan/m®) = V1xWD véi WD = Ti trong g

V  Hé sé diéu chinh sinh khdi (BEF = Biomass Expansin Factor) cia
cac thanh phan ¢ mirc cay cé thé

28  BEF; (kg hay tin/m®) = By/Vy véi V1 = Thé tich than cay

29  BEF; = Bi/Bt v6i By = Sinh khéi than cay

30 BCEF; (kg hay tin/m®) = BEF;xWD

VI Hé so diéu chinh sinh khéi ciia cac thanh phan é mic quan thu
(BEFi)

31 BEF; (Tan/m°) = Bi/M véi M (m®/ha) = San luong gd cua quan thu
BEF; (Tan/m®) = Bi/G voi G (m?/ha) = Tiét dién ngang than cua quan thu

32 BEF; (TAn/m®) = By/B+ voi By (Tan/ha) = Tong B than caa quan thu

VIl Cac ham sinh khai ciia cac thanh phan doi véi rirng tw nhién hén
loai. Cac ham do Nguyén Trong Minh va Nguyén Vin Thém dé xuat
(2026)

33 Bi=ax(1- exp(-bxD))°

34 BEF; = axexp(-bxD) + ¢

35 BEF; = axexp(-bxM) + ¢



36 BEF, = axexp(-bxM) + ¢
37 BEF;=+/a+bxLn(M)

38 BEFc = axexp(-bxM) + ¢
39 BEF, = 1/(a+ bx\[M)

40 BEF¢ = axexp(-bxM) + ¢

VIII Céac ham sinh khéi cia cac thanh phan ddi véi rieng trong thuan
loai ddng tudi. Cac ham do Nguyén Vian Quy va Nguyén Vin Thém
dé xuat (2026)

41 Bi = exp(bo + bixLn(SI) - b,xA™)

42 BEF; = boxexp(b;xA” + byxLn(SI/A))

43  BEF; = exp(by + byxLn(H/D) - byxLn(SI))
44 BEF; = exp(bo - bixLn(G)) + b,xLn(SI/A))
45  BEF; = exp(by + byxLn(M)) + byxLn(SI/A))

Bang 3. Nhirng thong ké danh gia sai 1éch giita ham hdi quy wée lwgng sinh

khéi (Y; = Tong s6, than, canh, 14 + hoa + qua) va Y; thuc nghiém

TT Théngké Cong thic
X SSE
AN s . 2 _ ol
1 Héso xac dinh RT=(1- SST )100
2 Téng sai léch binh phuong SSE = 2"-1(Yi- Y))?
3 Téng sai léch binh phwong toan bo SST = 2"1(Yi- Yag)
4 Sai s wéc lugng RMSE = SEE =+/SSE/(n— p)
.. R
5 Binh phuong trung binh do hoi quy MSR = %
. . .z SSE
6 Binh phuong trung binh do sai s0 MSE = n-p
_ MSR

7  Kiém dinh F cua Fisher = MSE



8  Sai s6 tuyét ddi trung binh MAE = [((Y; - Y,)/n))|
9 Sai s6 tuyet doi trung binh theo phan trim  \APE = (MAE/Y,)x100

10 Sai sb trung binh (Bias) ME = (Y; - Y,)/n
11  Sai s6 trung binh theo phan trim (Bias%) MPE = ((Y; - Y,)/Y;) x100

I 2
12 Chi sb phi hop _, (Yi-Y)

7 FI= 1 oy
13 Tiéu chuan thong tin Akaike AIC = nxLn(SSE/n) + 2xp
15 Tiéu chuan thong tin Bayes BIC = nxLn(SSE/n) + pxLn(n)
A 2 , - SEE
15 Tiéu chuan U cua Theil -
v \YZn ++/Y%in

Ghi ch(: n = Dung luong quan sat; p = s6 luong tham s6 cua ham hoi quy

Quy tic quyét dinh

P4i voi ham sinh trudng tét nhat hay ham sinh truong téi wu, R? = 1; SSE = 0;
SEE =0; MAE =0; MAPE=0; ME=0; MPE=0; FI=1; AIC=0,BIC=0; U=0.Vi
thé, khi chon nhidu ham du tuyén, thi ham phu hop nhat 13 ham ¢6 R%yax, SSEmin; SEEmin,
MAE i, MAPEin, MEwtin: MPEngin: AICwiny BICwn: Fltins Unin:

Theo quan diém thwc hanh, muc dich cua phan tich héi quy 1a xac dinh ham hoi
quy md ta quan hé giira Y va X véi sai léch nho nhat. Theo muyc dich nay, ham hai quy
thich hop nhat dwgc chen theo tiéu chuan Min(SSE hoic SEE).

Ngwgéw Vaw Thhiem



