Nguydn Vin Thim 2 0 2 6

HUONG DAN XAY DUNG CAC HAM PQ THON VA SAN LUQNG GO
POI VOI RUNG TRONG THUAN LOAI PONG TUOI

Do thon than cay gb (Ki hiéu: Dh, cm) biéu thi su suy giam duong kinh
theo chiéu cao than tir géc dén ngon.
Trong diéu tra rung, do thon than duogc st dung dé:
(1) Ué6c luong duong kinh & cac vi tri khac nhau trén than.
(2) Tinh tong thé tich than cay démg (cay con séng tai ring).
(3) Tinh tong thé tich than cay nga (cAy da bi chit ha va nam trén mat dat).
(4) Tinh tong thé tich g thu hoach (ca vo va khong vo) tir gbc dén duong kinh
dau nho duoc thu hoach.,
(5) Tinh thé tich cac phan doan gd (ca vo va khong vo) vai chidu dai bat ky.
(6) Tinh tong sinh khdi than.
(7) Tinh ty 18 V6. ..
Theo khai nién vé do thoan than (Dh), nha 1am nghiép can biét Dh cua
cac cdy gb & rung tu nhién va rung trong thay do6i theo tudi (A, nam), kich
thudc than (D, H), lap dia va cac phuong thirc 1am sinh.

Phan |. Giai tich than cay gd

Buwéc 1. Chuan bi cac cong cu giai tich than cay gd. Cong cu giai tich va do dac
than cay g bao gom: (1) Cua may cam tay dé cat cy; (2) Dao quam dé
phat canh; (3) Thuéc do chiéu cao than cay (Blume-leise); (4) Thuéc day
2,0m véi do chinh xéac 0,1cm dé do chu vi than va Dh; (5) Thuéc day 20-
50m voi d6 chinh xac 1,0cm dé do chiéu dai than; (6) Thudc ké nhya
hodc thudc panme véi do chinh xac 0,1cm dé do chiéu day vo trén than;
(7) S6 tay hoic gidy A, dé ghi chép sé liéu; (8) BUt bi dé ghi chép; (9)
BUt diu mau do va mau xanh dé danh dau cac vi tri Dh theo chiéu dai

than; (10) Cap nhua dé luu s6 lidu; (11) D6 ding ca nhan...
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Buéc 2. Xac dinh d6i twong thu thap sb liéu (nghién cau). D6 1a cac loai ring
trong thuan loai ddng tudi & mot khu vuc nhit dinh (BQL ring, tinh,
vung sinh thai); trong d6 phan chia chung theo loai cay gb. Chon cac loai
ring tréng c6 tudi tir giai doan bat dau tia thua lan 1 dén tudi cao nhat
(Tudi khai thac chinh).

Bwéc 3. Chon céc cay gd dé giai tich (Cay giai tich). Tuy theo diéu kién va yéu
nghién ciu (nhan luc, kinh phi, muc tiéu nghién cau), cac cay giai tich cé

thé dugc chon theo 2 phwong phap khac nhau.
Phwong Phap 1: Chon céc cay giai tich theo cac cap D

Budc 1.1: Phan chia c4c loai ring trong thuan loai dong tudi thanh cac cap tudi
khac nhau (Cap A, nim). D4i véi cac loai cay go sinh truong nhanh, doi
séng ngan dén trung binh (A < 30 nam), mdi cip A = 2 nam. D4i Véi cac
loai cay gb sinh truéng trung binh va cham, doi séng trung binh dén dai

(A > 30 nim), mdi cap A = 5 nam.

Budc 1.2: Thong ké cac dic trung 1am hoc cia quan thu. O mdi cap A, thong ké
mat do (N, cay), D(cm) va H(m); trong d6 mdi cap A 1a 3 6 téu chuan
(OTC) vai dién tinh tir 500-1.000m?. Tiép dén xac dinh cac dic trung
théng ké mé ta D va H caa quan thu & nhitng cip A khac nhau. Sau d6
lap bang phan bd sé cay (Ni, cay/ha) theo cac cap D (Phan b N/D); trong
d6 cap D = 2-4cm tly theo A (nam) cua c4c loai ring trong. S6 cap D =
6-12.

Budc 1.2: Xéc dinh sb luong cay giai tich. Boi voi mdi cap A, mdi cap D duoc
chon 3 cay giai tich; trong d6 1 cay & gitta cap, con 2 cdy ¢ ranh gi6i dudi
va trén. Tong sb cay giai tich & mdi cap A la N = 3*S4 cap D. Sau d6
téng hop cac cay giai tich trong Bang Excel theo thir tu tir cap A thap dén
cap A cao; trong d6 sip xép kich thudc cdy tang dan theo cap D. Uu
diém: Dung luong mau 16n cho phép ude lugng chinh xac Dh, thé tich
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than (V, m®) va trix luong quan thu (M, m*ha). Nhugc diém: Dung luong
mau 16n 1am ting cac chi phi nghién ctu (ngudi, kinh phi, thai gian) va

pha hay nhiéu tai nguyén go.
Phwong phap 2: Cheon céc cay giai tich binh quan theo cac cap A

Budc 2.1: Thong ké cac dic trung 1am hoc caa quan thu. G mdi cap A, thong ké
mat d6 (N, cay), D(cm) va H(m); trong d6 mdi cap A l1a 3 OTC véi dién
tinh tir 500-1.000m*. Tiép dén xac dinh cac dic trung thong k& mo ta D
va H cua quan thu ¢ nhitng cap A khéc nhau. Tiép theo lap bang phan bo
N/D theo cac cap A. Sau d6 xac dinh D binh quén (Dgo, cm) cua quan thu
& cac cap A theo phuong phap binh quan gia quyén hay trong s6. Phuong
phap nay doi hoi s6 tudi (A, nam) hoic cap A > 5.

Budc 2.2: Xac dinh s6 lugng cay giai tich. M3i cap A chi chon 1 cay giai tich
vé6i D biang Dgg ciia quan thu. Tong sb cay giai tich bang s6 lugng cap A.
Thuc chat ctia phuong phap nay duwa trén co sé: Phan bé N/D trong mdi
cap A c6 dang phan bé tiém can chuan. T d6 trit lwong quan thy tai A
nim Ma = NaxV; trong d6 Na (cAy/ha) = mat do quan thy tai A nim, Va
(m®) = thé tich cay binh quan cia quan thu tai A nim (Va =
0,00007854%xDgoa’xHaxFa). Uu diém: Giam sb lugng cy giai tich va
tiét kiém tai nguyén. Nhuoc diém: Khi phan bé N/D trong mdi cap A c6
dang phan bé léch chuan, thi udc lugng V cua cdy binh quan va M quan

thu bi sai léch.

Bwéc 3. Xac dinh tiéu chuan cay giai tich. Céc cay giai tich phai thoa mdn mot
s6 tiéu chuan co ban sau day: (a) Sinh trudong binh thuong dén tot; (b)

Than thang, tron déu va khdng bi cut ngon; (c) Tan 14 tron déu.

Budc 4. Giai tich than cdy mau. Budc 4.1: Chat ha cdy mau. Tur nhitng cay

duoc chon dé giai tich, chat ha ching tai vi tri sat géc (Cach mat dat =
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10-30cm tuy theo kich thudc cdy to hay nho). Sau khi chat ha, cac cay
mau dugc phat don sach céac canh.

Budc 4.2: Do chiéu dai toan than (H, m) tir gdc dén dinh sinh truong (ngon)
bing thuéc day (20, 25...50m) véi do chinh x&c 1,0cm (Hinh 1).

Budc 4.3: Giai tich than cdy mau. Truéc hét danh dau D tai vi tri 1,3m ké tur
mat dat. Tiép dén phan chia chiéu dai toan than cdy mau thanh 10 phan
doan bang nhau; mdi phan doan = 1/10H (Hinh 2). O Hinh 2, ki hiéu Dqq
la D & vi tri goc (Vi tri cat cay); Doi = D01, D02, D03, D04, D05, D06,
D07, D08 va D09 la D & vi tri 1/10H, 2/10H...9/10H; D10 =01a D ¢
dinh sinh truong. D6i voi mdi cay giai tich, danh dau cac vi tri Dy5 va
Doi trén than bang but dau mau xanh. Tiép theo cat ngang than tai cac vi
tri D5 va Doi (D01, D02, D03, D04, D05, D06, D07, D08 va DQ9). Sau
d6 do Dy 3 va Doi ca vo (Ki hiéu: Dhey, cm) va khong vé (Ki hiéu: Dhoy,

cm) bang thudc day véi do chinh xac 0,1cm (Hinh 3).

Thudc day

Géc Hinh 1. Po chiéu dai cay giai tich. Ngon

1Doo : 05 D10

Hinh 2. Phan chia than cay giai tich thanh 10 phan doan bang nhau.
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Hinh 3. Bo D ca vo va D khéng vo
. tai cac vi tri khac nhau trén than.

Bwéc 4.4: Tong hop D, H, (h/H), Dhey va Dhoy ctia cac cdy mau vao sb tay va
bang tinh Excel (Bang 1). Cach ghi sé liéu vao Bang 1 nhu sau:

Bang 1. S6 liéu cac cay giai tich. Vi du cay gd ¢ tudi 10.

Cot 1 Cot2 Cot3  Cot4 Cot 5 Cot 6 Cot 7

A(mam) D(cm) H(@m) (h/H) Dhcy(cm) Dhoy(cm) Dvo
10 10 12 0.0 12.0 10.0 2.0
10 10 12 0.1 10.0 9.0 1.0
10 10 12 0.2 10.0 9 1.0
10 10 12 0.3 9.5 8.5 1.0
10 10 12 0.4 8.7 8 0.7
10 10 12 0.5 8.4 7.7 0.7
10 10 12 0.6 8.1 7.4 0.7
10 10 12 0.7 7.5 7 0.5
10 10 12 0.8 7.0 6.5 0.5
10 10 12 0.9 6.0 5.5 0.5
10 10 12 1.0 0.0 0 0.0
12 14 15 Tur cay 2-k cling ghi tuong tu nhu cay 1

v/ Cot 1: A (nim) = Tudi ring (Xac dinh theo Iy lich ring hodc dém vong nim
tai D1.3m).
v/ Cot 2: D (cm) = D tai vi tri 1,3m ké tir mat dat.
v/ Cot 3: H (m) = Chiéu cao toan than cay.
v' Cot 4: Chiéu cao tuong d6i (h/H).
5
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v Cot5: D ci Vo tai (h/H) hay 1/10H.

v Cot 6: D khong vé tai (hH) hay 1/10H.

v Cot 7: D vo (Dy = D¢y - Dov).

Luwu y: V& Ii thuyét, than cay giai tich c6 thé dugc phan chia thanh nhiéu phan
doan véi chiéu dai bat ki. Khi phan chia than cay giai tich thanh nhiéu
phan doan, thi thé tich caa mdi phan doan (Vi, m®) cang gan véi V cua
hinh vién tru. Két qua nhan duoc tong V cua than cay gd véi do chinh xac
cao hon. Vi thé, dé so sanh do chinh xé&c cia cac phuong phéap giai tich
than cay gd, chiéu dai than cay giai tich c6 thé dugc phan chia thanh 3, 5,
10, 20...phan doan.

Bwéc 6. Kiém tra kha ning tng dung caa cac ham Dh va V than. Bé kiém dinh
kha nang ung dung caa cac ham Dh, mdi cap A str dung 5-10 cay giai tich
& cac D bat ki tir nho dén Ion. Pay 1a nhitng cay khéng tham gia vao viéc
xay dung cac ham Dh. Nhitng cay nay ciing duoc giai tich than va duogc
ghi riéng vao Bang Excel giong nhu Bang 1. Tuy vay, khi s6 luong cay
giai tich du 16n (> 30 cay mau), thi Budc 6 c6 thé dugc bo qua.

Phan I1. Xay dwng cac ham wée lwong do thon than cay 9d

Buwéc 1. Chuan bi s6 liéu dé xay dung cac ham Dh. Tap sb liéu d6i véi mdi loai
ring trong thuan loai dong tudi bao gom tudi (A, nam), D, H, Dhey, Dhoy
va chiéu cao tuong dbi (h/H) cua tat ca cac cay giai tich. Tap sb liéu nay
duoc ghi vao bang tinh Excel nhu ¢ Bang 1.

Buéc 2. Chon cac ham Dh dy tuyén. Bé xay dung cac ham Dhey va Dhoy,
trugc hét chon cac ham Dh dy tuyén. S6 lwong ham Dh du tuyén cang
nhiéu cang tét, ti thiéu 3+5 ham. Bang 2 gigi thiéu hinh thai cua 22 ham
Dh khac nhau. Sau d6 xay dung cac ham Dh; trong d6 xac dinh hé sé xac
dinh (R va cac théng ké sai léch theo cac Ham 1-7. Muc dich cua phan
tich hoi quy 1a chon ham Dh véi d6 chinh xac cao nhat. Theo muc dich
nay, ham Dh thich hop dugc chon theo tiéu chuan SSEi, hoic SEEwin,
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Bang 2. Mt s6 ham @6 thon du tuyén

2.1. Nhirng ki hi¢u trong cac ham d¢ thon

TT Viét tat Tén goi Pinh nghia
1 Do(cm) Puong kinh gbc Puong Kinh tai vi tri sat mat dat
2 D(cm) Puaong kinh ngang nguc D tir goc dén 1.3m ké tir goc
3 Dh(cm) Do thon than D & vi tri bat ki trén than (h)
4  KD=(Dh/D) Hésbdothon Do thon than tuong ddi
5 H(m) Chiéu cao toan than H tir gbc dén dinh sinh truong
6  h(m) Chiéu cao timg phan doan ké  Chiéu cao tir géc dén vi tri h bat ki
tir g6c trén than
7 KH = (h/H) Hé s6 chiéu cao Chiéu cao twong dbi: Ti I& (h/H).
8 Y Chiéu cao tuong déi Y = (h/H)
9 X Chiéu cao tuong doi X = (H-h)/(H-1.3)
10  Xi Xi=(1-Y¥)1-pP"
11 Xj Xj=(1-Y"/1-0.01"
12 Xk Xk = Q/(1 - P*?)
13 P P=13/H
14 Z=h/1.3
15 Q Q=(1-Y")
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2.2. Hinh thai caa cac ham do thon

TT Cac ham d¢ thon Tac gia
1 Dh = al(DZH)aZ(a3 _ \N )(a4Y +a5Y"2 +a6Y"3 + a7(D/H)) Them-Binh (2022a)
2 Dh = a,(D?H)%(ag - Y )@4Y"2 * 2Y"3 +abY"a + a7(DH)) Them-Binh (2022b)
3 Dh = al(DsH)aZ(ag _ \N )(a4Y +a5Y”"2 +a6Y"3 + a7(D/H)) Them-Binh (2022C)
4 Dh = al(DsH)aZ(ag _ \N )(a4Y’\2 +a5Y"3 + a6Y"4 + a7(D/H)) Them-Binh (2022d)
5 Dh = a,(D*H)®(ag - [Y )@Y"2 *2Y"3 +abY"a + a7(DH)) Them-Binh (2022e)
6 Dh = alDaZ(ag _ \N)(&4Y +abY”2 + a6Y”3 + a7(D/H)) Thém (2022)
7 Dh = al(DaH)aZ(ag _ \N )(a4Y +a5Y”"2 +a6X + a7(D/H)) Them(2022_l)
8 Dh = al(DZH)aZ(ag _ \N )(a4Y +a5Y”"2 +abX + a7(D/H)) Them(2022_2)
9 Dh = al(DSH)aZ(ag _ \N )(a4Y +a5Y"2 +a6X + a7exp(D/H)) Them(2022'3)
10 Dh = al(DZH)aZ(ag _ \N )(a4Y +abY”2 +a6X + a7exp(D/H)) Them(2022_4)
11 Dh — al(DSH)aZ(ag _ \N )(a4Y +a5Y”2 + ab/exp(D/H) + a7exp(D/H)) Them(2022'5a)
Dh = al(D3H)a2(a3 _ W )(a4Y +a5Y”2 + ab/exp(D/H) + a7*(D/H)) Them(2022-5b)
12 | Dh = ay(D?H) + a,(D¥H¥)(as - \[Y )@Y *arY"2+a8v"3 +ad(bik) Them(2022-6)
13 Dh = al(DZH)az(a5 _ \N )(a4Y +abY”"2 + abX + a7X"2 + a8(D/H)) Them(2022_7)
14 | KD = ay(D?H) + a,(D¥H¥)(as - \[Y )@Y *arY"2+a8v™3 +as(biH) Them(2022-8)
15 Dh = a, Da2a3DXi(a4Y"2 +abLn(Y +0.001) +abY"1/2 + a7exp(Y) + a8(D/H) Kozak (1988)
16 Dh = alDaZXj (a3 + ad/exp(Z) + adSD”*Xj + a6Xj"Z Kozak (2001)
17 Dh =a, DaZHaBXk(a4Y"4 + ab/exp(D/H) + a6Xj™0.1 + a7/D + a8H"Q + a9Xk KOZ&k (2002)

Dh = alDaZ (1 _ \/V )(aSY +adY"2 +a5/Y + a6Y”"3 +a7D + a8(D/H))

18 Dh = alDaZ (1 _ \N )(a3Y +adY"2 +a5/Y + a6Y”3 +a7D + a8(D/Y)) Muhairwe (1999)
19 | Dh=a,D¥(1-Y)®¥2radivs &) Lee (2003)
20 | Dh? = a,D*XZ® % * a3Y *adv72)) Sharma-Zhang (2004)
21 | (Dh/D) = KD = a;D*XY® *3¥ *24¥"2) Sharma-Parton (2009)
22 | KD =(Dh/Dg) = by +b,Y +b,Y* +...+ b Y* Hé s6 do thon

8

Nguyén Vin Thiém




e Trudng hop 1: Xay dung ham KD chung cho cac cap A.
Uu diém: (1) Chi phai xay dung 1 ham KD; (2) Gam s
budc xtr 1i; (3) D& &p dung vao thuc té. Nhuoc diém: (1)
Phan &nh khong rd su thay d6i hinh dang than theo céc
cap A khac nhau; (2) Sai s6 (SSEmin) l6n.

e Truong hop 2: Xay dung ham KD riéng ré theo ting cp
A. Uu diém: (1) Phan &nh rd su thay d6i hinh dang than
theo cé4c cip A; (2) Sai s6 nhd (SSEwin). Nhuge diém: (1)

Phai xay dung rat nhiéu ham KD & cac cap A khac nhau;

(2) Kho &p dung vao thuc té.

Bwéc 3. Xay dung biéu do thon than cay gd. Trinh tu xt Ii s6 liéu nhu sau.

Bwéc 3.1. Xay dung cac ham H = f(D). Sau d6 st dung cac ham nay dé udc
lugng H cua cac cap D & cac A hay cap A khac nhau. Ham H = f(D) ¢6
thé duoc xay dung theo 2 phuong phap.

Phuong phép 1: Xay dung ham H = f(D) dé udc luong va du doan H cua ting
cap A ddi véi mdi loai rieng trong. Trude hét théng ké H theo céc cap D &
mdi cap A. Tiép dén xay dung ham H = f(D). Ham nay c6 thé duoc xay
dung theo ham Korf (Ham 8), ham Chapman-Richards (Ham 9) va ham
Gompertz (Ham 10); trong d6 ham thich hop duoc chon theo tiéu chuan
SSEmin. Ut diém: Sir dung ham H = f(D) dé udc lugng H & cac cap D &
mdi cap A véi sai léch nho. Nhuoc diém: Sé lugng cap A cang nhiéu, thi
chi phi thoi gian dé xay dung cac ham H = f(D) ciing cang nhiéu.

Phuong phép 2: Xay dung ham H = f(D) chung dé udc luong va dy doan H ddi
v6i mdi loai ring tréng & cac A hay cap A khac nhau. Truéc hét théng ké
H theo cac cap D ddi véi mdi loai ring trong & cac A hay cap A khac
nhau. Tiép dén xay dyng ham H = f(D) theo ham Korf (Ham 8), ham
Chapman-Richards (Ham 9) va ham Gompertz (Ham 10); trong d6 ham
thich hop duoc chon theo tiéu chuian SSEwi,. Uu diém: S6 luong ham H =
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Buoc

Buwoc

f(D) bang s6 lugng rung trong thuan loai déng tudi. Nhugce diém: Sir
dung ham H = f(D) dé udc lwgng H ddi véi ting cap D véi sai léch 16n

hon so v&i phuong phép 1.

HKorf = mexp(-bD'C) (8)
Hehapman = M(1 - exp(-bD))° 9)
HGompertz = mexp(-bexp(-cD)) (10)

3.2. Xé4c dinh Dhey va Dhoy & cac cap D ddi véi mdi loai ring trong. Tur
cac ham Dhey va Dhoy thich hop, udc luong Dey va Dhoy 6 cc cip Dyin
dén cap Dyay; trong d6 khoang cach mdi cdp D = 2-4cm tuy theo loai
rung, cép Dwin = 6cm, cép Dwax tuy theo chudi phan bd N/D cuia cac loai
rimg trong. Chiéu cao ¢ cac cap D (Hang 2 cta Bang 3) duoc xac dinh
theo ham H = f(D). Bang 3 gidi thiéu cau trdc cua biéu do thon than ddi
véi mot loai riing trong thuan loai dong tuoi.

3.3. Xac dinh duong kinh vo (Dys, cm). Dyg = Dey - Doy.

Bang 3. Biéu do thon than ca vo theo céac cap D cua ring trong A

Dem) 6 8 10 12 14 16 18 20 22 24 26 28 30
Hm) 81 105 130 155 17.8 199 21.8 234 249 261 27.1 280 287
(h/H)

00 76 100 123 146 168 191 214 238 263 290 245 351 386
01 62 81 99 11,8 135 153 170 188 206 225 21,9 26,6 29,0
02 57 74 91 107 124 139 155 17,0 186 20,2 20,0 23,7 256
03 53 69 85 100 115 129 143 157 17,1 185 180 215 231
04 49 63 78 92 105 118 131 143 155 167 158 193 20,7
05 44 57 69 82 94 105 116 12,6 137 147 132 169 180
06 37 48 59 70 80 89 98 107 115 123 10,3 140 149
07 30 39 48 56 64 71 78 85 91 97 75 109 116
08 23 29 36 42 48 53 58 62 67 71 49 78 82
09 16 20 25 29 33 36 39 42 44 47 32 51 53
1 0 o O O O O 0 o0 0O 0 0 0 0
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Phan I11. Xay dwng cac ham thé tich than cay 9

Céac bude xu li s6 liéu nhu sau.

Budc 1. Xac dinh thé tich than & céac cép D. Céc loai thé tich than can duogc xac
dinh: (1) Thé tich than cdy dung ca vo (Vev); (2) Thé tich than ciy dung
khong vo (Vov); (3) Thé tich gb san pham ca vo (Vspcy)’ (4) Thé tich gb
san pham khong vo (Vgpov).

Bbn dai luong Vcv, Vov, Vspcy va Vspoy duoc xac dinh theo cong thiac 11;
trong d6 V; = thé tich cdy j, V;; = thé tich phan doan i ciia Cy j, Vy; = thé
tich doan ngon cua cay j.

bai luong Vjj duoc xac dinh theo cong thuc hinh non cyt (Cong thuc 12a); trong
d6 L = chiéu dai cua mdi phan doan), D; (cm) = duong kinh diu nho ca
v6 va khong vo cia mdi phan doan, D, (cm) = dudng kinh dau 16n ca vo
va khong vo clia mdi phan doan. Dai luong Vj; ciing c6 thé tinh theo cong
thirc ctia Smalians (Cong thie 12D).

Thé tich doan ngon cua timg cap D (Vyj) dugc tinh theo cong thitc hinh nén
(Cong thirc 13); trong do g, = 0,00007854*D,? véi D, = duong kinh day
doan ngon ca vo va khong vo, L, = chiéu dai doan ngon.

Buéc 2. Xay dung cac ham tdng Vev, Vov, Vseev va Vspoy. B6N ham nay c6 thé
duoc xay dung theo cac Ham 14+17; trong d6 D = duong kinh ¢ vi tri 1,3
m ké tir mat dat, H = chiéu cao toan than duoc udc luong theo ham H =
f(D), con a, b, ¢, i va j 1a cac tham sé cta cac ham.

Buwéc 3. Xay dung cac ham ude luong tong thé tich lity ké tir gdc dén chiéu cao
(h, m) va Dh bat ki. Tong thé tich tir géc dén phan doan thir i ¢ cap D thir
j (Vij, m*) c6 thé duogc xay dung theo 2 dang ham.

Dang ham 1: Khi biét D (cm), H(m) va (h/H), thi Vij dugc udc lugng theo Ham
18. Ham nay duoc st dung dé wdc luong Vij tir gbe dén chiéu dai bat ki

(h, m) trén than cay.
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Dang ham 2: Khi biét D, H va hé s6 d6 thon than (KD = Dh/D), thi Vij dugc dé
Xuat & dang Ham 19. Ham nay duoc sir dung dé ude luong Vij tir goc dén
Dh bét ki.

Khi thay h = H vao Ham 18, xéc dinh duoc tdng Vey (M) va Vo (M?) dbi véi
cac cap D khac nhau.

Khi thay Dh = D vao Ham 19, xac dinh duoc téng Vey (M®) va Voy (m®) déi véi
cac cap D khac nhau.

Bién H ¢ cac Ham 14-20 dugc ude luong theo Ham H = f(D).

V=V + Vy (11)
Vi (M®) = (mXL/(3%4%10.000))(D,” + D,* + (D;*D,)) (12a)
Vi (m*) = (0,0000218%L)X(D,* + D,* + (D1XDy))

Vi (M) = (n/4)XLX((D; + D,)/2)° (12b)
Vy (M) = (1/3)Xgy%L, = 0,00002618%(D*XL) (13)
V (m®) = a(D°H) (14)
V (m®) = a(D°H") (15)
V (m®) = a + b(D’H) (16)
V (m®) = a + b(D°H) + ¢(D'H) (17)
V,, (M®) = Vij = exp(al + a2xIn(DxH) + a3x(h/H)™) (18)
Von (M%) = Vij = exp(bl + b2xIn(DxH) + b3x(Dh/D)™)  (19)
Dvo = a1(D°H)™(as - VY)’ (20)
J = (adY + a5Y? + ab/exp(D/H) + a7(D/H))

F = mexp(-bD) + k (21)

Budrc 4. Xac dinh thé tich vo (Vye, m*): Vs = Vev - Vov.
Budéc 5. Xac dinh hinh sé than cay (F). Gia tri F = ti 18 (Vew/Vvien ry); trong do
duong kinh hinh vién tru = D, con chiéu cao = H cuaa cay gd. Hinh s6 F

duogc ude lugng theo Ham 21.
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Phan 1V. Xay dung cac ham san lweng gé & mirc quan thu

Budc 1. Xay dyng cac ham san luong gd ¢ muc cy g (V, m*/ha). Sau dé tong
hop V theo cac cdp D va céc cap A. Budc 1.1: Xay dung cac ham phan
bd N/D theo céc cap A. Budc 1.2: Sir dung cac ham phan bé N/D dé uée
lugng sb cay (Ni, cay/ha) ¢ cac cap D khac nhau trong mdi cap A. Budéc
1.3: Xac dinh san luogng gd theo cac cap D theo cong thic M; (m*/ha) =
NixVi; trong d6 Ni (cay/ha) = sb cdy ¢ cap Di, con Vi = thé tich binh
quan & cap Di. Budc 1.4: Xac dinh san lugng g cua quan thu tai cap A
nam (Ma, m*/ha). Gia tri Ma = Téng M; cua cac D.

Buwéc 2. Xay dung cac ham san luong gé (M, m*/ha) & muc quan thu. San lugng
gd cua mdi loai ring trong duoc phan chia thanh san luong gd cay dung
ca vo (Mcy, m*/ha), san luong g cay ding khong vo vo (Moy, m*/ha),
san luong gd san pham cdy ding ca vo (Mspey, m/ha), san lwgng go san
phdm cay ding khong vo (Mspoy, m*/ha). Dé xay dung cac ham san
lwgng gd (M, m*/ha) & mic quan thu, trudc hét tap hop Mcy, Moy, Mspcy
va Mgpov theo céc cap A. Tiép dén xay dung ham M = f(A). Ham nay c6
thé dugc xay dung theo ham Korf, ham Chapman-Richards va ham
Gompertz. Sau d6 sir dung ham M = f(A) dé u6c luong va du doan M cho

toan bo quan thy.
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