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TOM TAT

X4y dung thong tin cip ning suat rung trdng dudi dang ban dd sb tao didu kién thuan lgi cho cong tac quan ly
cling nhu dinh hudng phat trién bén vitng 1am nghiép. Thong qua 110 6 tiéu chuan (OTC) tam thoi rimng trong
Keo lai (Acacia hybrid) tai khu vgc Quang Tri, nghién ctru ndy da xac dinh dugc dang ham Chapman-Richards
1a thich hop nhit cho mé phong sinh truong ctia Heom (dat gia tri thap nhat vé chi s6 WAIC, cac chi tiéu sai sO
chap nhan t6t) theo phuong phap /duong cong dinh hudng bang viéc ap dung gdi ‘rstan’ trén phan mém R. Tir
phuong trinh wéc tinh Haom, chi s6 1ap dia da duoc xac dinh thong qua moi quan hé voi cac nhén t6 lap dia nhu
loai dat va do day tang dét va cho két qua kiém dinh 6t trén bo s6 liéu kiém dinh (d6 chinh x4c cao va sai s6
chap nhan). Dya trén cac k¥ thuat chong xép trong ArcGIS, ban d6 sb cap 1ap dia va Hyom dd dugc xay dung co
¥ nghia cho san xuat 1am nghiép cta khu viuc Quang Tri ciing nhu tao co so cho viée ap dung phuong phap

nghién ctru nay cho cac dia phuong khac.

Tir khéa: ban db sb, chi s6 1ap dia, Haom, rirng tréng Keo lai, Quang Tri.

1. PAT VAN PE

Keo lai (4cacia hybrid), mQt trong nhirng loai
cdy trong rimg chu lyc mang lai gia tri kinh té
16n ddi véi nganh Lam nghiép ¢ Viét Nam, c6
dién tich udc tinh khoang 500.000 ha [7] voi
nhiéu dic diém vugt trdi so vai loai bd me (Keo
tai tuong (4. mangium) va Keo la tram (4.
auriculiformis)) & kha ning sinh truong tdt, co
ning suat cao va gd phu hop lam nguyén liéu
gidy va dam gd [6]. Trong nhiing nim gan day,
cac nghién ctru vé sinh truong Keo lai ciing da
duoc nhiéu nha nghién ctru trong nudc quan
tam [2, 8, 11], tuy nhién van con thiéu cac két
qua veé sinh truéng trén diéu kién 1ap dia khac
nhau. Anh hudng cua lap dja t6i sinh trudong
ctia Keo lai khong chi thay ddi theo kiéu rimg,
loai cay, tudi cay va quan thu, ma con theo diéu
kién moi truong (1ap dia) va nhiing phuong
thitc 14m sinh. Vi thé, nhitng nghién ciru vé
sinh trudng cua ring trong Keo lai ¢ mie dja
phuong va diéu kién 1ap dia khac nhau can phai
duoc dat ra.

CAp nang suét 1a nhan t6 biéu thi sirc san xuét
ctia 1am phan. Cap ning suit cta 1ap dia c6 thé
dugc danh gia bang cac phuong phap [14]: i)
Dua vao cac nhén td 1ap dia; i1) Dya vao cac yéu
t6 thuce bi; va iii) Dya vao cac yéu td trung gian.
Hién nay, cac phuong phap néu trén déu da
duogc nhiéu tac gia trén thé gioi cting nhu ¢ Viét
Nam nghién ciru va cho két qua t6t. Mic du vay,
phuong phap phan chia cip ning suét truyén

théng, dat do tin ciy va dé ap dung trong san
lugng rimg van 13 str dung sinh truong chiéu cao
theo thoi gian lam chi tiéu phan chia cap dat [3]
Mat khac, trong nghlen ctru vé biéu cip dat dbi
v6i dbi tuong rung trong, su diéu chinh diéu
chinh cho cac biéu di xdy dung ciing rat can
thiét, dic biét 13 loai Keo lai [13].

Xay dung va thé hién ning suit rimg Keo lai
dudi dang ban dd sb tao diéu kién thuan loi cho
cong tac quan ly, dinh hudng phat trién bén
vitng rimg trong Keo lai, ciing nhu cho ngudi
dan khi st dung [4]. Mt khac, str dung biéu cip
dat ciing nhu dit liéu ban d6 rit c6 y nghia trong
viéc phan vung va du bao san lugng hay ap dung
cho vi¢c xac dinh khung dinh gia rung cua céc
d6i tuong rimg trong Keo lai khong chi tai khu
vuc nghién cuu tai tinh Quang Tri ma co thé cho
nhiéu khu vuc khac nhd ap dung phuong phap
dugc trinh bay trong nghién ctru nay.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

Nghién ctru dugc thuc hién tai khu vyce tinh
Quang Tri (tr 16°18” dén 17°10° vi d6 Bic,
106°32° dén 107°34° kinh d6 Dong) & cac 1am
phan rung trong loai Keo lai. Vi tri cac 6 tiéu
chuan (OTC) tam thoi dugc thé hién tai Hinh 1.
Nghién ctru tp trung vao xac dinh mbi lién hé
gira chiéu cao ting troi cta keo lai véi cac nhan
t6 1ap dia bao gdm cac yéu td vé dia hinh (d6
dbc, hudng déc) va yéu td 1ap dia (nhom dat, do
day tang dat).
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Hinh 1. So' dd phan b OTC trong khu vire nghién ciru

2.2. Phuong phap thu thip va xir Iy s6 lidu
2.2.1. Phwong phdp thu thép sé liéu

S6 liéu diéu tra vé chiéu cao vat ngon (Hy),
duong kinh ngang nguc (D13) va tudi dugc ké
thira tir b s6 liéu nghién ctru dugc thu thap khi
thue nghién ctru dénh gia vé anh hudng cua gio
béo t6i rimg trong Keo lai tai Quang Tri nim
2021 [10]. Sb lugng OTC bao gébm 110 OTC
(500 m?, kich thudc 20 x 25 m) phan b theo
cac do tudi (tir 2 - 15 tudi) va loai dat (10 loai
dat).

Trong do:

D ; do bang thudc kep kinh c6 do chinh xac
dén mm;

Chiéu cao do biang thudc do cao Vertex IV
c6 do chinh xac dén cm;

Tudi 14m phan dugc xac dinh dya trén ho so
trong rimg va két hop giai tich cay tai khu vuc
dat OTC.

Toa d6 tam cac OTC dugc xac dinh may dinh
vi cam tay Garmin 78.

Dit liéu v& mé hinh sé d6 cao (DEM) dugc
download truc tiép tai
https://earthexplorer.usgs.gov voi do phan giai
30 x 30 m.

Dit ligu vé dic diém dt dai ké thira tir Vién
Quy hoach va Thiét ké Nong nghiép - B6 Nong
nghiép va Phat trién Nong thon.

2.2.2. Phwong phdp xir Iy 56 li¢u

a. Phwong trinh sinh truwéng chiéu cao ting
troi

Dua trén két qua nghién ctru ciia Gholamy A.
[1], toan bo cac OTC duoc chia lam 2 bo s6 lidu:
i) Bo sb liéu str dung dé xay dung mé hinh
chiém 70% tong sd luong OTC (88 OTC); ii)
Bo sb liéu kiém dinh st dung dé kiém tra va xac
dinh sai s6 ctia phuong trinh chiém 30% tong s6
lugng OTC (32 OTC). Phan chia cac bo sb lidu
dua trén phuong phap ngiu nhién trén phan
mém R (https://cran.r-project.org/doc/FAQ/,
truy cap 12/2021).

Buée 1: Xac dinh phwong trinh toi wu

Céc phuong trinh du kién duogc st dung dé
xéac dinh phuong trinh chidu cao tang trdi bao
gém cac dang chinh Gompertz, Kroff, Hossfeld,
Schumacher va Chapman — Richards (Bang 1).
Céac md hinh dy tuyén dugc phan tich va xur 1y
bang phan mém R [17], v6i goi cong cu “rstan”
g dung thuat toan 1dy mau tir phan phéi xac
sudt MCMC (Markov chain Monte Carlo).

Chiéu cao tang troi (Haom) duge xac dinh 1a
chiéu cao trung binh cua 20% tong sb ciy co
chiéu cao 16n nhét trong OTC. Toan b cac cip
H/A (cdp gia tri cua chiéu cao ting trdi & cac
tudi) cua cac OTC déu duoc sir dung cho xay
dung cac m6 hinh t6i wu. Phuong trinh t6t nhat
dugc xac dinh dua trén gid tri Watanabe—
Akaike information criterion (WAIC) [15].
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Bang 1. Cac phwong trinh sit dung wée hrgng chiéu cao ting trdi (Haom)

Dang phuong trinh Ma Cong thire Cic hé 5o tu do
Lunqdqvist — Korf (1) H = g*e?A™ a,b,c

Shumacher () H = g*e®™A" a,b,c

e 3.1)  H=g*1-e"Ho a, b

Chapman — Richards (3.2) H = a*(1-e™) c: chi s6 hinh dang
Gompertz 4) H = g*eb"exp(c*A) a, b, c

Hossfield &) 4 a,b,c

a+b A+c A?

Ghi chii: H la chiéu cao tang tréi (20%); A la tudi cdy.

Bur6e 2: Xdc dinh sai sé phirong trinh t6i wu
Nghién ctru st dung céc chi tiéu dugc trinh

bay tai Bang 2 dé danh gia sai sb ctia phuong
trinh tim duoc trén bo s6 liéu kiém dinh.

Bing 2. Chi tiéu sir dung cho kiém dinh mé hinh dwoc lya chon

Chi tiéu Ki hidu Cong thirc

Sai s6 binh quan Mres SR ()
Ty s6 bién dong VR % (7
Tdng binh phuong sai léch RMS Z?ﬂ(e:ltfi;obsi)z )
Sai sb tuyét déi binh quan Amers nlesteobal (o)
H& s6 xéc dinh/hiéu qua mé hinh RYMef Zin(SeSO7 4,

Y7, (obs—0bs)”

Ghi chii: est;: gid tri woc tinh i; obs;: gid tri quan sdt i; n: s6 lwong gid tri quan sat; p: s6 bdc do.

b. Xac dinh phwong trinh cho cac cép 1ap dia

Trén co sé phuong trinh téi vy, xac dinh tudi
co s (Ao) cho rimg trong Keo lai tai khu vuc
nghién ctru va tir d6 x4c dinh chiéu cao tang troi
tai tudi co so (Ho).

Str dung cong cu phan tich khong gian dugc
tich hop trén phan mém ArcGIS 10.5 (ArcGIS
tools) dé xac dinh cic nhén t6 dau vao cua mod
hinh nhu d6 déc, huong dbc... sau d6 van dung
k¥ thuat chong ghép trong GIS dé xac dinh ban
d6 phan cap lap dia.

e Xac dinh dd dbc: st dung cong cu trong
hdp thoai cia ArcToolBox: Toolboxes > Spatial
Analyst Tools > Surface > Slope.

e Xac dinh hudng dbc: sir dung cong cu
trong hop thoai cua ArcToolBox: Toolboxes >
Spatial Analyst Tools > Surface > Azimuth.

e Xac dinh d6 15i/16m: st dung cong cu
trong hop thoai cua ArcToolBox: Toolboxes >
Spatial Analyst Tools > Surface > Curvature.

e Xac dinh d cao: str dung cong cu Extract
Values to Points trong ArcGIS 10.5. Toolboxes
> Spatial Analyst Tools > Extraction > Extract
Values to Points.

e Trich xuit cic bién: sit dung cong cu
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Extract Multi Values to Points trong ArcGIS
10.5. Toolboxes > Spatial Analyst Tools >
Extraction > Extract Multi Values to Points.

Trén co s& dir liéu vé ban do dat tinh Quéng
Tri xay dung céac 16p thong tin don tinh va sau
d6 sir dung cac cong cu chuyén doi, trich xuat
dir liéu dé xac dinh cac thong tin cho timg nhan
t6 trong phuong trinh quan hé véi chi sb 1ap dia
(SI). Tr phuong trinh chiéu cao ting troi xac
dinh chi s SI cho toan bo cac OTC, va sau do
xac dinh mbi quan hé SI véi cac nhan t6 tham
gia theo cong thtrc (11):

SI~ar*X; +a*Xs + ...+ a*X,

Trong do:

ST: chi sb 1ap dia; ai. . .an: hé sb cia phuong trinh;

Xi: nhén t6 anh huong (Bang 3).

Trong pham vi ctia nghién ctru, chi lya chon
mot sb nhan td chinh vé 1ap dia bao gém dat va
dia hinh. C4c nhan t khac khong duoc dua vao
mo hinh do thiéu thong tin nghién ciru chuyén
sau. Cac phuong trinh udc tinh SI dugc xu ly
trén R cho phép lwa chon phuong trinh téi vu
dua trén toan bd cac yéu td dau vao. Phuong
trinh t6i wu duoc x4c dinh dya trén chi sd
Akaike information criterion (AIC) [15].

(11)
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Bang 3. Cac yéu td tham gia vao phwong trinh xac dinh chi s6 1ap dia

Nhan t6 (Pon vi) Ki hiéu Pic diém

Do cao (m) Elv P06 cao so voi muc nude bién

Do doc (m) Slo Bién dong 0 - 40°

Hudéng dbc Az Bién dong 0 - 360°

Mirc d6 16i/16m Cur Bao gdm 2 cép: 15i (1) va 16m (0)

Loai dét (loai) Sty Bao gdm 10 loai dét trong khu vuc nghién ciru
Do diy tang dat Sde Bién dong 0 - 120 cm

Ung dung k¥ thuat hé thong thong tin dia Iy
(GIS) xay dung cac ban do vé Haom va chi s6 lap
dia. Cac k¥ thuat chong ghép (Overlay) va cong
cu Raster Calculation dugc st dung dé xay dung
ban dd cap lap dija trén co s& phuong trinh duoc
Ivra chon.

3. KET QUA VA THAO LUAN
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3.1. Sinh truéng chiéu cao tang trdi cho rirng
trong Keo lai tai khu vue nghién ctru

Duya trén s6 liéu tong hop ciia 110 OTC thu
thap dugc cho loai Keo lai tai tinh Quang Tri,
két qua vé dic diém sinh truong Haom duoc trinh
bay tai Hinh 2 mo ta cho sinh truong cua Keo
lai tir tudi 2 dén tudi 15 vé Hyom va ting trudng
binh quan hang nim vé Haom (ZHdom).

4.5
3.5

2.5

ZHdom (m)

1.5

0.5

10 12 14 16

Tudi 14m phén (OTC - nim)
Hinh 2. Biéu do sinh truéng Haom va ZHhem cho Keo lai tai khu viee Quang Tri

Sinh trudng Haom c6 xu hudng tang theo tudi
ctia 1am phan bién dong tir 8,54 m (tai tudi 2) toi
18,45 m (tai tudi 15) va c6 sy khac biét rd rang
trong timg giai doan tudi, trong d6, giai doan
ting manh (< 6 tudi) voi bién dong vé Haom dat
t61 12,7 m (0-6 tudi) va giai doan ting cham (7-
15 tudi) bién dong Haom chi dat 5,75 m. Dbi véi
dac trung vé sinh truong hang nam, ZHgom ¢6 xu
hudng giam dan theo tudi va c6 xu huéng giam
manh & giai doan tudi nho (2 - 4 tudi) so véi giai
doan tiép theo (trén co so d6 dbc cua duong mod
td ZHgom, Hinh 2). Xu hudéng nay phu hop voi
dic diém vé sinh trudng cua Keo lai da duoc
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nhiéu nha nghién ctru trudc day chira [11], theo
d6 sinh truong vé chiéu cao cua Keo lai ting
manh trong giai doan tudi nho va giam dan
trong giai doan sau. Nhu vay, dic trung v& Haom
va ZHdom tai khu vuc nghién ctu phu hop véi
ddc diém sinh truong cta loai Keo lai ndi chung
& Viét Nam.
3.2. Xay dung phwong trinh duwong cong dinh
hudng cia Hdom
3.2.1. Lwa chon phwong trinh t6i wu

Duya trén cac phuong trinh du tuyén, nhom
nghién ctru di tién hanh x4y dung cac mi (code)
riéng cho tig dang phuong trinh trén nén cua
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phin mém R-Studio qua goi ‘rstan’. Két qua
nghién ctru chi ra rang dang phuong trinh
Chapman-Richards (Ma 3.1) la dang phuong

trinh t6i wu dé mo ta cho sinh truong vé Haom
cua Keo lai dua trén cac cap H/A cua cac OTC
tam thoi (Bang 4).

Bang 4. Tham s6 thong ké dang Chapman-Richards qua phwong phap wéc lwgng Bayesian

Dang phwong trinh Thilm Gid t,r! t,r ung binh 2,5%  50% 97,5% rhat
) woce tinh (m)
23,04 15,34 22,62 33,91 1,07
Chapman-Richards (3.1) a ; . . - :
(WAIC = 286.03) b 0,04 0,01 0,03 0,15 1,02
’ c -0,95 -1,35  -0,96 -0,43 1,02

Két qua tai Bang 4 cho thiy: Dang phuong
trinh Chapman-Richards thich hop nhit véi chi
s6 WAIC nho nhét. Cac tham sb u6c tinh cua
phuong trinh a, bvac lan luot 12 23,04; 0,04 va
-0,95, khoang bién dong cua gia tri udc luong
cac tham sb tir 2,5-97,5% déu théa méan (khong
chira gia tri 0). Két qua nay tring hop voi két
luan cua Burkhart va Tomé [3] khi nghién ctru
lya chon cac dang ham tang truéong duong cong
chiéu cao cho cac ddi twong rimg trong duya trén

cac ham tang truong thuong gap. Cac dang
phuong trinh khiac (Ma 1, 2, 3.2, 4, 5) déu cho
két qua khong phu hop do khéng dam bao vé
tham s6 udc luong hay d6 chum (rhat) cua cac
gia tri udc tinh 1on.
3.2.2. Xdc dinh sai so ciia phwong trinh téi wu
Phuong trinh 3.1, viét lai dudi dang chinh
tac: Haom = 23,04 * (1- ¢ 04" 4031 (12), duoc sir
dung dé xac dinh céac sai sb ctia phuong trinh
dwa trén bo s6 liéu kiém dinh (Bang 5).

Bang 5. Chi tiéu kiém dinh ciia phwong trinh t6i wu Chapman-Richards

Chi tiéu Gia tri
Sai s6 binh quan (m) 0,18
Tong binh phuong sai 1éch (m) 0,89
Sai s tuyét doi binh quan (m) 0,76
Do chinh xé4c (%) 91%

Két qua tai Bang 5 cho thay: Phwong trinh tdi
wu ¢6 do chinh x4c dat 91%, tong binh phuong
sai léch dat 0,89 m va sai s tuyét ddi binh quan
¢ 0,76 m. Chinh do vay, phuong trinh 3.1 dugc
danh gid dam bao sy phu hop va c6 kha nang
{mg dung vao thyc tién cho khu vic nghién ctru.
Phan Minh Sang [13] khi nghién cuou céc
phuong phap xay dung duong cong sinh trudng
tang cdy troi cho Keo tai twong (phwong phap
OTC tam thoi va phuong phap su dung cay giai
tich) da nhan dinh ca hai phuwong phap déu phu
hop. Két qua cua nghién ciru nay chinh 1a mot
minh chimg r5 rang vé tinh kha thi cho viéc sir
dung phuong phap OTC tam thoi trong 1ap biéu
cip ning suat rimg trong, ddc biét khi khong co
s6 lidu do dém dinh ky cua OTC dinh vi, cdy
giai tich, hoac dic tinh sinh hoc cua loai cay
khong cho phép xac dinh chinh xéc quy luat
vong sinh truong. Ping trén goc do théng ké
sinh hoc, phuong phap nay dam bao do chinh
xac va khong doi hoi qua cao vé k¥ thuat ciing

nhu thoi gian trong qua trinh thu thap s6 lidu va
xay dung cac mo hinh 1y thuyét. Mat khac, sinh
truong chidu cao theo cAp ning suit lap dia theo
phuong phap dudng cong dinh hudng c6 xu thé
tdng rat it khi 1am phﬁn dat duoc mot tudi thanh
thuc nhét dinh [9], do d6 phu hop hon so véi
phuong phép xéac 1ap cap ning suat bang sb liéu
cay giai tich khi ring con it tudi [16]. Do vay,
két qua cua nghién ciru nay da cung cb viée ap
dung phuong phap nay trong thuc tién.

Phuong trinh Chapman-Richards (Ma 3.1)
da duoc sir dung dé xac dinh lugng ting truong
thuong xuyén hang ndm (ZHgom), luong ting
truéng binh quin nim (AHuom) va suét ting
truong chiéu cao (Ph%) cho Keo lai tai khu vuc
Quang Tri. Két qua tai cho thiy: Luong ting
truong thuong xuyén hang ndm c6 xu hudng
giam dan theo tudi cia 1am phan (gia tri ZHdom
cao nhét tai tudi 2). Xu huéng tuong tu ciing
duoc thay véi luong ting trudng binh quan nam
(giam dan tir tudi 3) va suét ting trudng chidu
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cao tang troi, trong d6 Ph% c6 xu hudng giam
manh & cac giai doan rirng con non. So sanh két
qua khao sat cua ham dugc lya chon nay cling
cho théy c6 sy tuong d@)ng véi 6 lidu thue dia.
3.2.3. Xdc dinh tuéi co sé (A,)

Tudi co s6 (Ao) trong nghién ciru ny duoc
xéac dinh tai tudi c6 bién dong vé Haom 10n nhit
va két hop véi dac diém thyuc té cua khu vuc
nghién ctru. Bdo Huy [5] trong bai gidng “San
lwong rimg” ciing cho rang Ao dugc xac dinh tai
thoi diém ma cac 1am phan khac nhau d3 c6 su
phan hoéa chiéu cao H, 1 rét. Dua trén cac xac
dinh H, (chiéu cao tang trdi & tudi co so) di néu,
két qua tinh toan Hyom tai tudi 4 cho thiy bién

30

—a_TBII-II

TBII-1

b
h

Cén trén

d6ng vé& Haom dat gi tri 16n nhét (4 — 14 m) va
ZHgom cao. Chinh vi vay, nghién ctru da lya
chon tudi 4 13 tudi co s& cho viée phan chia va
xéc dinh céc cép sinh truéng trong khu vuc. S6
lugng cép 1ap dia duoc lya chon t8i wru nhit bao
gdém 3 cap do khoang bién dong ctua mdi cip
thuong dugc lua chon 16n hon tr 3 — 7 l4n so
v6i sai s6 do cao (dao dong £0,5 m dén +1 m).
Cu thé: Cép I (sinh truong tét) dao dong 11,0 —
14,5 m; cap II (sinh trudng trung binh) dao dong
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Hinh 3. Puong cong sinh truéng chiéu cao ting trdi cho Keo lai tai khu vure nghién ctru

Bang 7. Dang phwong trinh cho cic dwong giéi han dwong cong chiéu cao ting trdi

Cép sinh truéng

Dang phwong trinh

Ghi chu

Ho = 14,5/0,377 *(1_6-0,04*A)0,51

Can trén

CapI Ho = 12,75/0,377 *(1- g %04"A)051 Puong sinh truong cap I
Ho=11,0/0,377 *(1- 04"4)0:5!1 Duong binh quan I-11
Cap I Ho = 9,25/0,377 *(1- ¢004"A)0:51 Dudng sinh trudng cap 11
Ho= 7,5/0,377 *(1- ¢ "% AY031 Puong binh quan [1-111
Cép 111 Ho=5,75/0,377 *(1- e%04"A)03!1 Duong sinh truong cap III

Ho = 4/0,377 *(1- 004"4)051

Can duoi

3.3. Xdy dung bin dd phén cip 1ap dia cho
keo lai

Hai go6i ing dung (‘glmult’ va ‘glmm’) da
duoc lya chon dé phan tich b dir li¢u nham tim
ra mdi lién hé gitta nhém cac nhan tb 1ap dia

(cac dac diém cua dat, dja hinh va vi tri) va chi
$6 1ap dia (SI) cho toan bd cac khu vuc nghién
clru bang phan mém R. Két qua tinh toan théng
ké cho 10 mé hinh ¢6 chi s6 AIC thap nhét trén
bd dir li€u phan tich dugc liét ké tai Bang 8.
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Bang 8. 10 mé hinh thir nghiém c6 chi s6 AIC thip nhat

Ma Dang mo hinh AIC Trong sb
1.1 SI ~ a*Sty + b*Sde 283,22 0,44
1.2 SI ~a*Sty + b*Slo + c*Sde 285,00 0,18
1.3 SI ~ a*Sty + b*Elv + c¢*Sde 285,33 0,15
1.4 SI ~ a*Sty + b*Cur + c*Sde 286,74 0,08
1.5 SI ~ a*Sty + b*Elv + c*Slo + d*Sde 287,81 0,04
1.6 SI~ a*Sty + b*Az + c*Sde 288,76 0,03
1.7 SI ~a*Sty + b*Cur + c¢*Slo + d*Sde 289,04 0,02
1.8 SI~ a*Sty + b*Cur + c*Elv + d*Sde 289,33 0,02
1.9 SI~ a*Sty + b*Az + ¢*Slo + d*Sde 290,64 0,01
1.10 SI~ a*Sty + b*Az + c*Elv + d*Sde 291,10 0,01

Ghi chu: Sty: logi dat; Sde: do day tdng dat; Slo: dé doc; Elv: Bé cao; Cur: dé 16i 16m cia dia hinh; Az:
hiémg doc

Két qua tai Bang 8 cho thidy: Cac mo hinh  trén yéu t6 chu dao) va duoc lua chon dé kiém
1.1, 1.2, va 1.3 c6 gia tri AIC thép nhat trong  tra sy ton tai cia cac h¢ so trong mdi mé hinh
téng s6 cac mo hinh thir nghiém (dénh gia dua  (Bang 9).

Bang 9. Két qua wéc lwong tham sb va sai tiéu chuin (SE) ciia 3 phwong trinh hdi quy tuyén tinh
lra chon cho SI cho rimg trong Keo lai tudi 4

. Mo hinh 1.1 M hinh 1.2 Mo hinh 1.3
Nhinto  \jc=2832) (AIC = 285,0) (AIC = 285.3)
Giatri SE P-value Giatri SE P-value Giatri SE P-value

Sty C 521 0,44 517 045 % 508 045 %
Sty Fa 844 0,60 811 0,70 % 778 1,03 e
Sty Fe 6,88 0,00 6,41 1,03 xr 6,76 0,02
Sty FI 12,16 128 e 12,04 129 e 12,15 120 e
Sty Fj 7,08 0,80 6,46 1,03 xr 6,59 1,02
Sty Fk 6,33 1,08 e 587 137w 575 148 %
Sty Fq 6,85 0,74 6,61 0,78 % 6,66 0,77 xn
Sty Fs 714 057w 706 0,58 % 708 0,58
Sty Pb 6,35 1,08 e 632 109 wwx 635 100
Sty Pg 8,51 0,71 849 071 849 0,71
Sde 220 0,60 x 2,10 0,61 *xx 2,18 0,60
Slo ; ; ; 0,03 0,03 ; ; ;
Elv ; ; ; ; ; 015 0,19

Ghi chu: Muc y nghia: “***° 0,001, “**0,01; “*’ 0,05.

C: Pat cat; Fa: Pdt vang do trén da mac ma axit, Fe: Dat ndu tim trén da sét mau tim; Fl: Pat phu sa
gldy trung tinh it chua; Fj: Pat do vang trén dd bién chdt; Fq: Pt vang nhat trén dé cat; Fs: Pat do vang
trén dd sét; Pb: Dat phii sa dwoc boi boi cdc song khdc; Pg: Ddt phii sa Glay.
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Két qua dugc ghi tai Bang 9 cho thdy: Mb
hinh 1.1 phu hop nhét véi gia tri AIC nho nhét
(283,2) va cac tham sb déu ton tai (P < 0,05),
trong khi 2 mo6 hinh con lai (1.2 va 1.3) c6 chira
cac tham sé khong ton tai (P > 0,05). M6 hinh
1.1 chi bao gdm bién loai dét (Sty) va bién do
day tang dat (Sde). Nhu vy, trong 3 mé hinh
dugc thtr nghiém, mo6 hinh 1.1 dugc lya chon dé
wdc tinh SI. Anh hudng cua cac loai dit t6i sinh
truong Haom duoc thiy rd rang qua cac hé sb cua
ting loai dét, trong d6 sinh truong Haom thip
nhét thay & loai dat cat voi cac hé sé dat 521,
Két qua nay phu hop véi cac nghién ciru trude
day vé phan hang dat thich hop cho Keo lai.
Tiéu chuan TCVN 11366-1:2016 da xac dinh
loai dat cat duoc danh gia & muc it thich hop
(mrc 3) cho sinh truéng ciia Keo lai va thap hon
so voi cac loai dét co trong khu vire nghién ctru
nhu Fa, Fs.... V&i hé sb udc tinh 2,20, mbi quan
hé 46 day tang dat va sinh truong Haom duge xac
dinh c6 anh hudng ty 1€ thudn, c6 nghia sinh
truong Haom 6 cac khu vire c6 tang dat day hon
s& cao hon. Piéu nay dugc giai thich qua su anh
hudng cia do day ting dit ti kha ning sinh

truong cia bo ré thuc vat, khi do day tﬁng dat
tang thuc day su phat trién ctia bo ré va lam ting
kha ning thu nhan chit dinh dudng tir d6 day
manh sy sinh truéng va phat trién cua cac loai
thuc vat néi chung. Tran Cong Quan [12] ciing
khing dinh sinh truéng cta Keo lai chiu anh
huong cua do day tang dat, sinh trudng cia Keo
lai & 1ap dia co ting dat day 16n hon so véi sinh
trudng & ting dat trung binh va mong. Nhu vay,
két qua tim ra & mo hinh 1.1 14 ¢6 co so khoa
hoc va phu hop. Dua trén két luan nay, tac gia
da su dung mo hinh 1.1 cho xé4c dinh SI trong
khu vuc tinh Quang Tri. Két qua phan tich cac
chi tiéu vé sai s6 ciia mo hinh 1.1 trén bd sd liéu
kiém dinh cho thdy mé hinh c6 sai s6 chip nhan
dugc v6i trung binh sai sé tuyét ddi va trung
binh thip (dat 1an luot 1,05 m va 1,03 m) va co
dd chinh xac cao (87,9%). Nghién ctru st dung
mo hinh 1.1, co sé dir liéu GIS vé phan bd dat
cung voi viéc ap dung cac ky thuat phan tich
khong gian trén phan mém ArcGIS dé xay dyng
ban do phan bd vé chi s6 1ap dia va cac cap lap
dia cho toan bd céac khu vuc trong tinh Quang
Tri (Hinh 4 va Hinh 5).
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Hinh 4. Phan b chi s6 lap dia cho Keo lai tai khu vie nghién ciru
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Hinh 5. Phan bd cip lap dia cho rirng trong Keo lai trén co s¢ mé hinh 1.1

4. KET LUAN

Chi sb 1ap dia 1a mot cong cu hitu ich cho
viéc udc tinh kha nang san xuét ciia mot khu vue
hay 1ap dia cu thé. Két qua cua nghién ciru nay
da xac dinh duoc phuong trinh t6i wu cho mé
phong sinh truong vé chiéu cao ting troi cia
loai Keo lai c6 dang Chapman — Richards thong
qua viéc ung dung phuong phép duong cong
dinh hudng dya trén cac cdp s6 liéu vé H/A c6
do tin cay tdt. Bén canh do, biéu do sinh trudng
chiéu cao tﬁng tri 1a mot cong cu hiru ich cho
viéc xac dinh dic diém nay cho ring trong Keo
lai tai khu vuc Quang Tri cling da dugc dua ra.
Két qua ciia nghién ctru ndy ciing di khang dinh
lai tinh kha thi khi st dung phuong phap duong
cong dinh huéng khi xac 1ap cap lap dia cho
rimg trong tai Viét Nam. Ngoai ra, nghién ctru
nay ciing dd cung cip céac dir liéu GIS vé phan
b ctia céc cap lap dia dua trén mbi quan hé gitra
chi s 14p dja v6i 2 nhén t6 chinh (loai dat va do
day ting dét). Tinh thyc tién cta dit liéu nay co
thé cho phép xac dinh duoc cép 1ap dia cho rung
trong Keo lai trong khu vuc hay duoc str dung
dé u6c tinh sinh truong cua rimg trong Keo lai
trong giai doan ké tiép.
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BUILDING SITE INDEX MAPS FOR ACACIA HYBRID
PLANTATIONS IN QUANG TRI

Nguyen Trong Minh, Pham The Anh, Vu Tien Hung

Vietnam National University of Forestry

ABSTRACT

Establishing information about the land productivity level of planted forests in digital maps creates favorable
conditions to manage planted forests as well as orients sustainable forest development. Through 110 temporary
plots of Acacia hybrid plantations in Quang Tri, this study confirmed that the most suitable equation to estimate
the growth of Hgom Of this species was the Chapman-Richards function which had the lowest value of WAIC and
high accuracy, according to the guide curve method by applying the 'rstan’ package on R software. Based on the
results of the Hyom estimation equation, the site index has been determined through the relationship with site
factors such as soil type and soil thickness and had good test results on the validation dataset, with high accuracy
and acceptable errors. By applying of overlay techniques in ArcGIS software, the digital maps of site index, and
Hgom have been built that are meaningful for forestry productions in the research region as well as provided a
basis for the application of this research method to other locations.

Keywords: Acacia hybrid plantations, digital maps, Haom, site index, Quang Tri.
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