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ANH HPO'NG CUA BIEN POI KHi HAU PEN BE RONG VONG NAM
THONG 5 LA (Pinus dalatensis Ferré) O TAY NGUYEN

Lé Canh Nam', Buii Thé Hoﬁngz, Truwong Quang Cu’(‘)’ngz, Bao Huy3

"Vién Khoa hoc Lam nghiép Nam Trung B¢ va Tay Nguyén
? Vwon Quéc gia Bidoup Niii Ba, tinh Lam Pong
T, ruong Pai hoc Tdy Nguyén

TOM TAT

Thong 5 1a (Pinus dalatensis Ferré) 1a loai dac hitu cua ddy Truong Son, ¢
phan b6 tdp trung & Tay Nguyén trong kiéu rimg hdn giao cy 14 rong 14 kim.
Nghién ctru nady nham muc dich phat hién va lugng héa anh hudng cia cac
nhén t6 khi hau va bién d6i khi hau dén tang truong bé rong vong nam loai
Thoéng 5 la theo timg viing phan bd sinh thai tai Tay Nguyén. S6 ligu bé rong
vong nam duge thu thap bang khoan ting truong Haglof tir 56 cay miu rai &
céc cap kinh trén ba viing nui Bidoup Nti Ba, Chur Yang Sin va Kon Ka Kinh

7:“" kh""f" Khl: hau, tai TAy Nguyén; bé rong vong nam dugc gin véi dit liéu khi hau trong vong

tang truong vong 32-38 ndm trong giai doan (1979 - 2017) & ba ving phan bd. Sir dung mé hinh

nam, théng Da Lat tuyén tinh/phi tuyén tinh c¢6 trong s6 dé phat hién va mé hinh héa anh huwong
ctia cac nhan t6 khi hau dén d6 rong vong nim. Két qua cho thiy tai ving
Bidoup Nui Ba, tang trudng bé rong vong nim Thong 5 14 ¢6 quan hé thuin
v&i nhiét @6 trung binh thang 6, quan hé nghich véi lugng mua thang 11; ving
Chu Yang Sin, ting truong vé bé rong vong nim c6 quan hé nghich véi nhiét
d6 trung binh thang 3 va thang 4; ving Kon Ka Kinh, ting truong bé rong
vong nam quan hé nghich vdi nhiét g trung binh thang 4. Két qua chi ra c6 su
bién d6i khi hau trong ving Tay Nguyén trén 30 nim qua, nhiét d6 trung binh
nam tang khoang 1°C va lam suy giam sinh truéng Thong 5 1a.

The impact of climatic change on tree-ring width of Pinus dalatensis Ferré
in the Central Highlands of Vietnam

Pinus dalatensis Ferré, an endemic species to Annamite range, is mainly
distributed in the mixed broad-leaved and coniferous forests in the Central
Highlands of Vietnam. The objective of this study was to identify the impacts
of climatic factors and climate change on the tree ring width of Pinus dalatensis
at main different sites of the Central Highlands. The dataset of tree-ring width
was collected from 56 sampled trees by using a Haglof increment borer

Keywords: Climate incorporated into the climatic dataset in 32-38 years (1979-2016) at 3 different
change, Da Lat pine, sites in National Parks of Bidoup Nui Ba, Chu Yang Sin, and Kon Ka Kinh.
tree-ring width Weighted Linear/Nonlinear methods were applied for modeling regressions of

tree-ring width and climatic factors. As a result, at Bidoup Nui Ba site, Pinus
dalatensis's annual tree-ring width increment was positive with the average
monthly temperature of June and negative with November rainfall; at Chu
Yang Sin site, it was negative with the average monthly temperatures of March
and April, and at Kon Ka Kinh site, it was negative with the average monthly
temperature of April. The study also indicated that there was a climate change
in the Central Highlands over the past 30 years, the average annual
temperature increased approximately by one degree Celsius that made the
decrease in the growth of Pinus dalatensis.
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I. PAT VAN DE

Thong 5 14 (Pinus dalatensis Ferré) con dugc
goi la Thong da lat, dugc mét nha thuc vét hoc
ngudi Phap tén 1a Ferré mo ta va cong bd lan
dau tién vao nim 1960 (Nguyén Hoang Nghia,
2004); dugc danh gia 1a loai dac hiru, quy
hiém cta Viét Nam, co gia tri khoa hoc va su
dung cao; duoc xép vao nhém IIA - loai ¢
nguy co bi de doa theo Nghi dinh s
06/2019/ND-CP; va dugc xép trong nhém sip
nguy cap (NT) trong danh sach do (Red List)
ctia TUCN (2019). Trong tong sé 14 loai cay la
kim dugc tim thdy trong khu vue Tdy Nguyén,
thi c6 6 loai duoc xép trong danh sach do bi de
doa toan cau cua TUCN (2019), trong do co
loai Thong 5 14 (trang, 2011).

Thong 5 14 14 loai cay gb 16n, cao dén 30 - 40
m, duong kinh ngang nguc 1én d&én trén 2,5 m
(Businsky, 2004; Loc et al., 2017), phan )
trong kiéu rimg hdn giao cdy 14 rong 14 kim
(Thai Van Trung, 1978), va thuong moc chung
voi cac loai Thong 2 14 det (Pinus krempfii
Lecomte), Po mu (Fokienia hodginsii (Dunn)
A. Henry & H H. Thomas), Thong 3 14 (Pinus
kesiva Royle ex Gordon), Hodng ting
(Dacrydium elatum (Roxb.) Wall.ex Hook.) va

cac loai cay 1a rong khac (Nguyén Pirc T6 Luu
va Thomas, 2004; Nguyén Hoang Nghia,
2004; Hiep et al., 2004; Trang, 2011; Phan Ké
Loc et al., 2011).

Khi hau 12 mét trong nhimng nhan t6 sinh thai
quan trong c¢6 anh huéng 16n dén qua trinh
sinh trudng, tang truong cua cdy rung. Ngay
nay, bién dong khi hau da cé anh huong dén
sinh truéng cua cdy rung va viéc lugng hoa
duoc muc d§ anh hudng cia nhan t6 khi hau
va bién dbi khi hau dén sinh truong cdy rimg
1a mot van dé can thiét. Nghién ctu nay cung
cap thong tin khoa hoc 1am co s& cho viéc xay
dung cac chién lugc 1am sinh trong quan 1y,
bao ton loai Thong 5 1a nham thich ung véi
bién doi khi hau.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. DPoi twong nghién ciru

Loai Thong 5 14 va cac 1am phan c6 phan bd
loai Thong 5 14 (Pinus dalatensis Ferré) & Tay
Nguyén, trong d6 viing phan b loai nghién ciru
tap trung & 3 vuon qudc gia 1a Bidoup Nui Ba
(Lam Pdng), Chu Yang Sin (Pik Lik) va Kon
Ka Kinh (Gia Lai). Bang 1 tom tit cic thong tin
khi hau & 3 viing phan b nghién ctru.

Bang 1. Tém tat vé cac thong tin khi hau tai cdc viing phan bd Thong 5 14

o0 Tay Nguyén
Chi tiéu sinh thai Bidoup Nui Ba Chw Yang Sin Kon Ka Kinh
Lwong mwa binh quan nam (P, mm/nam) 1.825 1.893 2.202
Sé thang mwa (thang) 6-7 6-7 7-8
Nhiét @6 trung binh ndm (T, °C) 18,0 23,8 21,9
Téng nhiét d6 ndm (°C) 219,6 286 264,6
D6 &m khong khi trung binh nam (%) 85,3 82,0 83,0
Sé thang kho han (Thang) 2-3 2-3 2-3
Théang khd han 1,2,12 12,1,2,3 12,1,2,3
Sb gi& néng trung binh nam (gi®) 168 200 210,7

Nguon: S6 liéu khi hau dugc 14y trung binh (tir nam 1980 - 2011 & Chu Yang Sin va Kon Ka Kinh va Dik Lak, tir

ndm 1979 - 2016 ¢ Bidoup Nui Ba).
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2.2. Phuong phap nghién ciu

2.2.1. Thu thip sé liéu bé rong vong nim
Thong 5 la

Str dung khoan tang truong Haglof véi duong
kinh miii khoan 1a 5 mm va chiéu dai khoan
70 cm dé xac dinh d6 rong vong nam (Zr)
theo nam.

Téng sb cay Thong 5 14 duge khoan 13 56 cay
& ba viing phan bé 1a Bidoup Nui Ba (26 cay),
Chu Yang Sin (14 cdy) va Kon Ka Kinh (16
cdy) Cay khoan duoc phan bé theo ty 18 phan
b sb cay theo cdp kinh cua quan thé Thong 5
14 v&i dang co dinh léch tréi, trong d6 cac cép

kinh < 40 cm c6 19 cdy; tap trung & cac cap
kinh 40 - 70 cm c6 27 ciy va & cap kinh > 70
cm ¢6 10 cay. Chi ti€u lya chon cdy khoan la
cay sinh trudng binh thuong, khong bi di tat,
moc trong diéu kién dai dién cta 1am phén ma
né phan bé. Nhing ciy ldy mau duoc do
duong kinh ngang nguc (D, cm) va chiéu cao
cdy (H, m); mdi cay khoan 2 - 4 15i theo
huéng Pong Tay - Bic Nam. Mau khoan
duoc phoi kho, sau d6 mau dugc dan 1én khay
gd va cudi cung duoc danh/cha béng bé mit
bang gidy nham tir thd dén min (200 - 600).
Céc thong tin thong ké dugc trinh bay trong
bang 2.

Bang 2. Thong tin thong ké vé cidy mau Thong 5 1a duge khoan xac dinh bé rong vong nam

Chi tiéu théng ké D (cm) H (m)
Sé cay 56 56
Trung binh 52,0 18,2
Sai tiéu chuan 21,259 4,090
Heé sbé bién dong 40,8% 22,43%
Nhé nhét 11,0 8,0
Lén nhét 119,0 25,0
Bién dong tuyét dbi 108,0 17,0
Do léch chuan héa - Stnd. skewness 1,796 -1,061
D6 nhon chudn hoa - Stnd. kurtosis 0,753 -0,810

Ghi chii: D: Puong kinh ngang nguc H: Chiéu cao cay.

Str dung phuwong phdp chudi nién dai tiéu
chuin (Stokes va Smiley, 1968) va phuong
phap dinh tudi chéo (Crossdate) cung phan
mém Cofecha (Fritts, 1976; Holmes, 1983) dé
xac dinh vong nam gia (false ring), vong nam
mét (missing ring) va xac dinh mdi quan hé
gilta cac chudi dir liéu vong nam.

Po d rong vong nam (Zr) bang thiét bi do
Velmex két ndi v6i may tinh va kinh hién vi cé
d6 phong dai 40 1an cung véi su trg giup cia
phan mém J2X (Speer et al., 2010) (hinh 1).

Hinh 1. Trai: Thiét bi doc bé rong vong nam;
Phai: Mau 16i go khoan dudi kinh hién phdng dai 40 lan
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2.2.2. Phuwong phdp xdc dinh danh huong cia
cdc chi tiéu khi hdu dén dp rong vong nim

Nhan t6 khi hau duogc thu thap theo cac chi
ti€u chinh nhu nhiét 6 trung binh thang i
(Ti), trung binh nam (7tb), lugng mua trung
binh thang i (Pi), trung binh ndm (Prb). Dix
liéu khi hau thu thap theo cac khu vuc co
phan b Thong 5 14 nghién ctru bao gdm: Tai
vung Bidoup Nui Ba st dung sb liéu khi hau
cua Tram khi tuong Pa Lat trong 38 nam
(1979 - 2016), ving Chu Yang Sin st dung sb
li¢u khi hau cua Tram khi twong Budn Ma
Thuét va vung Kon Ka Kinh sir dung sb liéu
khi hau cta Tram khi tugng Pleiku trong 32
nam (1980 - 2011).

Dé loai trir anh hudng ciia nhan té tudi (4) dén
dd rong vong nam, st dung chi sb do rong
vong nam chuin héa (Zf) va duoc tinh toan
trén phan mém Arstan (Cook, 1985).

rt

7t = 7t (D
_ zZrt 5
gt — n ()

Trong dé: Zt 1a chi s6 do rong vong nim
chuén hod tai nam t; 7, 1a do rong vong nam do
duoc tai nam t; g, 1a sinh truéng trung binh tai
nam t va n 1a s6 nam.

Luc nay ky vong cua chi s6 do rong vong nam
chuin héa E[Zr] = 1 cho tat ca thoi diém ¢ va
phuong sai §2 cua Zt sé& 1a:

O (Z: — E[Z.])?
2= )y " (3)

Zt dugce tinh trung binh tlr cac mau cay khoan
va theo chudi thoi gian ctia khi hau thu thap
dugc ¢ ba ving phan b Thong 5 nim 14 dé 1ap
dit liéu chudi Zz theo chudi nam cia dir liéu khi
hau thu thap dugc cho tirng ving sinh thai.

Phan tich anh hudng cua cac chi tiéu khi hau
chinh nhu nhiét d6 trung binh thang i (7i:
T1-T12), lugng mua thang i (Pi: P1-P12),

v6i i tir thang 1 dén thang 12; nhiét d6 trung
binh nam (Ty), lwgng mua nim (Py) dén Zz,
chi tiéu khi hau dugc xem 1a c6 anh huong
khi c6 P < 0,05.

Mé hinh héa quan hé Z¢ véi bién khi hau anh
huéng Ti/Pi dwoc do tim theo cac dang tuyén
tinh va phi tuyén tinh khac nhau. St dung
trong s6 Weight = 1/Ti/Pi* véi Ti/Pi 1a bién ¢
anh huong 16n nhat, v6i a = + 20, thay dbi a dé
tim mo hinh t6t nhit véi hé sé twong quan (R)
hodc/va hé sb xac dinh (RZ) cao nhat, sai sb
nho, va do thi bién dong sai sb theo du doan 1a
phan b hep va déu quanh gia tri du doan (Béo
Huy, 2017).

Céc sai s6 str dung dé danh gid mé hinh gém
sai sO trung binh binh phuong (RMSE) va
sai sb trung binh tuyét d6i % (MAPE) (Bao
Huy, 2017).

n
1
RMSE = ;Z(Yi_yi)z “
i=1
100 |y; — 9
MAPE (%) = Z Yi— % (5)
n i=1 Vi

Trong dé: n 1a s6 dit liéu 1ap mé hinh; yi, 9;
lan luot 13 gid tri Z¢ quan sat va du doan qua
mo hinh.

II. KET QUA VA THAO LUAN

3.1. Bién d6i khi hiu trong cic ving phin
b6 Théng 5 14

Bién dong nhiét do (Typ), luong mua (Py)
trung binh theo nam tai 3 ving phan bé trinh
bay & hinh 2, hinh 3 va hinh 4 cho thy biéu d6
biéu dién c6 su bién thién cua nhiét do va
lugng mua trung binh theo ndm voi cac cuc
tri, ddc biét c6 mot sd nam céc cuc tri ¢6 gia tri
cao hodc thdp rat bat thuong; didu nay cho
thdy co sy bién ddi khi hau rd rét biéu hién qua
bién dong dot ngdt cua nhiét do va lugng mua
qua cdc nam.
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Hinh 4. Bién dong nhiét d6 (Typ) va lvong mua (Py) trung binh theo timg nim
vung Kon Ka Kinh

Nhin chung, nhiét d6 trung binh niam theo qua, diéu nay pht hgp véi thong tin v& bién
hudng gia tang 1én dén 1°C trong trén 30 naim  d6i khi hau do gia ting nhiét d6 toan cau;
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trong khi d6 thi lugng mua trung binh nam lai
khong co quy luat 13 rét, noi thi cd xu hudng
tang nhu ¢ Bidoup Nui Ba, noi cé xu hudng
giam 1 rét nhu & Kon Ka Kinh. Két qua nay
khang dinh hién tuong bién d6i khi hau ¢
vung Tay Nguyén tuan theo quy ludt chung
toan cau d6 1a su gia ting cua nhiét d6 khong
khi va kéo theo thoi thiét bat thudong nhu
mua, bao lam cho lugng mua khong 6n dinh
qua cac nim di anh huéng dén cic hé sinh
Bang 3 va hinh 5.

thai rimg, dén chu ky, nhip diéu sinh trudng
cua cay rung.

3.2. Bién dong do rong vong nim chuin hoa
(Zt) theo chudi thoi gian & 3 ving phan b

D3 1ap duoc ba chudi do rong vong nam chuin
héa (Z¢) theo chudi thoi gian tai ba ving phan
b6 Thong 5 14 & Tay Nguyén, két qua tinh toan
cac chi tiéu thong ké dugc thé hién trong

Bang 3. Chi tiéu thong ké ctia do rong vong nam chuan hoa (Zr)
& ba ving phan b theo chudi thoi gian

Chi tiéu théng ké Thoi gian z
(nam) Bidoup NuiBa | Chw Yang Sin Kon Ka Kinh

n 446 446 318 73
Trung binh 1794 0,979 1,000 0,949
Sai tiéu chun 128,893 0,325 0,356 0,260
Hé sb bién dong % 7.18% 33,14% 35,79% 27,40%
Nhé nhét 1572 0,304 0,184 0,481
L6n nhét 2017 2,342 2,988 1,781
Bién dong 445 2,038 2,804 1,3
D6 léch chuan héa 0,0 8,93813 10,98860 4,13798
D6 nhon chuin héa -5,17301 5,63133 17,17810 3,02258

Trong d6 chudi thoi gian bién dong tir nam
1572 - 2017 (446 nam); véi vung Bidoup Nui
Ba thi dir liéu Z¢ kéo dai 446 nam (1572 - 2017);
trong khi d6 cic chudi Z+ & Chu Yang Sin la

1572
1592
1612
1632
1652
1672
1692
1712
1732
1752
1772
1792
1812
1832
1852
1872
1892
1912

Nim
——  Bidoup Nui Ba

Chu Yang Sin

318 nam (1700 - 2017) va Kon Ka Kinh la
ngin nhat v6i 73 nam (1945 - 2017). Su khéc
biét nay 1a do tudi clia cic quan thé Thong 5 14
khac nhau ¢ 3 ving.

1932
1952
1992
2012

Kon Ka Kinh

Hinh 5. Chudi d¢ rong vong nam chuin héa Z¢ cia loai Thong 5 14 & ba ving phan b
theo nam tir 1572 dén 2017
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Tir két qua trén cho thdy c6 nhimng bién dong
16n vé sinh truong Thong 5 1a trong mot sd
giai doan; dic biét 1a ving phan bé Chu Yang
Sin ¢6 su bién dong 16n, tiép theo Bidoup Nui
Ba, trong khi d6 thi ving phan bd Kon Ka
Kinh kh4 6n dinh (hinh 5).

Bang 1. Tir Hinh cho thdy Z¢ cia Thong 5 1a
c6 su bién dong, dac biét 1a trong giai doan
tr 1997 dén 2017.

Do di dugc loai trir anh huéng cua yéu to
tudi cdy dén do rong vong nam, diéu nay cho
thay cac yéu t6 moi truong nhu 13 khi hau da
c6 tac dong ro rét dén sinh truong Thong 5
1a. Céc chi s6 thdng ké Zr va cac nhan té khi
hau chinh theo ving phan bd trong

Bang 1. Chi tiéu thong ké d9 rong vong nam chuan hoa Z¢ va chi tiéu khi hau
theo chudi thoi gian tuong ng

Ving phan b |  Chi tiéu théng ké T'}:;g';‘“ zt Tw (°C) (mnf,‘:ém)
n 38 38 38 38
Trung binh 1998 1,149 18,0 1831,8
Sai tiéu chuén 11,113 0,304 0,324 212,433
Hé sb bién dong % 0,55% 26,47% 1,80% 11,59%

Bidoup Nui Ba | Nho nhét 1980 0,613 17,5 1340,0
L&n nhét 2017 1,874 19,0 2356,0
Bién dong 37,0 1,261 1,5 1016,0
Do léch chuén hoa 0,0 0,68218 1,74962 0,22298
D6 nhon chuan hoa -1,50997 -0,67224 1,16832 0,30281
n 32 32 32 32
Trung binh 1996 0,980 23,8 1893,1
Sai tiéu chuén 9,381 0,244 0,295 312,195
Hé sb bién dong % 0,47% 24,88% 1,24% 16,50%

Chw Yang Sin | Nhé nhét 1980 0,576 23,4 13471
L&n nhét 2011 1,442 24,7 2598,0
Bién dong 31,0 0,866 1,3 1250,9
D06 léch chuén hoa 0,0 1,25002 3,46596 0,65184
D6 nhon chun hoa -1,38564 -0,63995 3,07263 -0,35099
n 32 32 32 32
Trung binh 1996 0,909 21,896 2207,3
Sai tiéu chuan 9,381 0,226 0,336 415,854
Hé sb bién dong % 0,47% 24,89% 1,54% 18,84%

Kon Ka Kinh | Nhé nhét 1980 0,537 21,4 1451,3

Lon nhat 2011 1,672 23,0 3174,6
Bién dong 31,0 1,135 1,6 1723,3
D6 léch chuén hoa 0,0 3,0993 3,27027 0,36624
D6 nhon chuén hoa -1,38564 4,19584 3,85714 -0,25275
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Hinh 6. Bién dong d6 rong vong nam chuén héa (Zt) theo chudi thoi gian
cua dir liéu khi hau thu thap dugc ¢ ba ving phan bd Thong 5 14

3.3. Anh huong cia khi hdu dén chi s6 do
rong vong nim chuan hoéa (Zt) ving Bidoup

Nui Ba

Két qua kiém tra mdi quan hé gitra chudi Zr
v6i chudi dit liéu khi hau trung binh nam nhu
nhié¢t d§ trung binh nam (7¢b) va lugng mua
trung binh nam (Pth) déu c6 P-Value > 0,05;
nhu vay chi tiéu khi hau trung binh nam khong
chi ra dugc anh huong cua bién dbi khi hau
dén sinh truong Thong 5 14; vi vay tiép tuc
khao sat quan h¢ gitta Z¢ voi nhiét d§ (7)) va

luong mua (P;) theo hang thang i.

i) Anh hwéng cia nhiét dé thang (Ti) dén Zt

viung Bidoup Nui Ba

Két qua phan tich quan hé cho thdy Z¢ ¢6 quan
hé thudn vdi nhiét d trung binh thang 6 (Te)
theo mé hinh Iya chon ¢ vung Bidoup Nui Ba

nhu sau:

7t = (-0,201515 + 0,00344819xTs>)?

Trong d6 n = 38; R = 0,394; Weight = 1/T¢";
RMSE =0,135; MAPE = 21,46%.

Hinh 7 cho thay bién dong chi s6 d¢ rong
vong nam Zt du doan qua mo hinh co trong
s6 va quan sat 1a gan sat nhau, c6 nhitng thoi
diém ca 2 duong biéu dién gan nhu tring
nhau; do d6 ¢ thé thdy mé hinh mé phong
tot cho anh huong cua nhiét do trung binh
thang 6 dén Zt 6 Bidoup Nui Ba. Hinh 8Hinh
cho thiy c6 twong quan rit chat ch& giita
bién dong chi sé do rong vong nim (Zf) du
doan qua moé hinh theo bién dong nhiét do
trung binh thang 6 (T}), cac thoi diém Ts ¢
cuc tri (thdp nhét hodc cao nhit) thi Z¢ ciing
¢6 cuc tri twong tng. Két qua nay cho thay
mo hinh lya chon mé phéng tbt bién dong Zt,
ddng thoi khing dinh anh huong cia Te dén
Zt & ving Bidoup Nui Ba theo cung chiéu

(6)
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thuén, khi nhiét d¢ thang 6 tang thi chi sb do
rong vong nam Zt tang va nguoc lai.
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Zt quansat ---- Ztdu doan co trong so

Hinh 7. Quan h¢ gitta Z, quan sat va dy doan
¢6 trong s6 qua mé hinh Zz = f(Tg)
o vung Bidoup Nui Ba

ii) Anh hwéng cia lwong miea thang (Pi) dén
Zt viing Bidoup Nui Ba

Két qua kiém tra quan hé cho thay giita Z¢ va
luong mua thang 11 (Py;) c¢6 quan hé theo md
hinh sau ¢ vung Bidoup Nui Ba:

Zt = sqrt(1,11474 + 0,0000158857 x P1,%) (7)

Trong do: n=38; R =0,393;
Weight = 1/P;;; RMSE = 0,284;
MAPE = 21,59%.
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Hinh 8. Tuong quan thuan bién dong giita nhiét

d6 thang 6 (Te) va chi s6 do rong vong nam du

do4n qua mé hinh c6 trong s6 (Zf) trong 38 nam
vung Bidoup Nui Ba

Két quéa tir hinh 9 cho thdy c6 twong quan 13
rang gitta lugng mua thang 11 (Py;) voi Z1, day
cling la quan hé cung chiéu; khi Py, tang thi Zt
tdng, va co cac cuc tri (cao nhét, thép nhét) hiu
nhu 13 tuong dong. N6i mét cach khac sinh
truéng vong nam Thoéng 5 14 c¢6 phan ung nhay
cam v&i sy thay d6i lwong mua thang 11 nim
trude. Su gia tang va kéo dai thoi gian mua
trong thang 11 s& gitp gia ting toc do sinh
truong Thong 5 14 ¢ Bidoup Nui Ba.
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Hinh 9. Tuong quan bién dong giita lugng mua thang 11 (Py;) va chi s6 d6 rong vong nam
chuén héa dy dodn qua mé hinh ¢ trong s6 (Zf) trong 38 nam & Bioup - Nui Ba
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3.4. Anh huéng cia khi hau dén chi sé do
rong vong nim chuin héa (Zt) vang Chu
Yang Sin

Két qua kiém tra cho thdy Z¢ khong c¢6 quan
hé vdi nhiét d6 trung binh va lugng mua nam
(P-Value > 0,05). Khi xét quan hé Z¢ vdi nhiét
do trung binh va luong mua hang thang thi
thiy rang giita lugng mua hang thang va Zt
chua c6 quan hé véi nhau (P-Value > 0,05);
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Hinh 10. Z¢ dy doan qua mé hinh theo hai bién
s6 nhiét do thang 3 va thang 4 (T3, T4) so véi
Zt quan sat trong chudi thoi gian tir 1980 - 2011
(32 nam) ¢ vung Chu Yang Sin

Két qua tir hinh 10 cho thdy Zr quan sat va Zt
du doan théng qua bién sb nhiét d6 thang 3 va
thang 4 (73, T,) kha bam sat nhau, dac biét co
nhimg cyc tri kha twong ddng & vung Chu
Yang Sin. Hinh 11 cho thiy c6 twong quan
nghich 13 rang gitta nhi¢t d6 thang 3 (73) va
thang 4 (T,) (T3*xTy) voi Zt, khi T3xT, tang thi
Zt giam, va c6 cac cuc tri (cao nhét, thdp nhét)
hau nhu 1 nghich nhau ¢ ving Chu Yang Sin.

3.5. Anh hwong ciia khi hau dén chi sé6 do
rong vong nim chuin héa (Zt) ving Kon
Ka Kinh

Tuong tu két qua phén tich tai 2 ving Bidoup
Nui Ba va Chu Yang Sin, Zr ving Kon Ka
Kinh khong cé quan h¢ véi nhiét d§ trung binh
va lugng mua nam vai P-Value > 0,05.

trong khi d6 Z¢ ¢6 quan hé nghich v6i nhiét
do trung binh thang 3 (Ts) va thang 4 (T4) theo
md hinh sau:

Z,=1/(3,07484 - 1321,32/(T5xTy)) (8)
Trong do: n=32; R =0,486;
Weight = 1/(T3xT4)*;
RMSE = 0,000336;
MAPE = 17,43%.
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Hinh 11. Tuong quan nghich giita bién dong

giita nhiét d6 thang 3 va 4 (T3xT4) va chi sd

dd rong vong nam (Z¢) trong 32 nam (1980 -
2011) ¢ vung Chu Yang Sin

Két qua lya chon dugc dang ham thich hop dé
mod phong quan hé gitta Z¢ theo nhiét d6 thang
4 (T,) nhu sau:

Zt=(1,78723 - 0,00142461xT4*)* )

Trong do: n=32; R =0,397;
Weight = 1/T4'0’5;
RMSE = 0,465;
MAPE = 16,78%.

Tur hinh 12 cho thay chi s6 Zr du doan qua mé
hinh ¢6 cac dinh tuong dong véi Zt quan sat;
hinh 13 cho thdy Zr c6 twong quan nghich véi
nhiét d6 thang 4 (7)), biéu hién rd nhat & cac
cuc tri nghich nhau.
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Hinh 12. P6 rong vong nam chuin héa
quan sat va du doan Zr qua md hinh
theo bién T, theo chudi thoi gian
1980 - 2011 (32 ndm) ¢ vung Kon Ka Kinh

Téng hop tir cac két qua phan tich quan hé
giita chi sb do rong vong nam chudn hoa Zt
ctia loai Thong 5 14 v6i cac nhéan td khi hau tai
ba ving phan b cho thiy:

Tai viing phan bd Bidoup Nui Ba, chi s6 Zz ¢6

quan hé thudn vdi nhiét d§ trung binh thang 6
(Te) va lugng mua thang 11 (P;;) hang nam.
Diéu nay cho thdy gia tang nhiét do trong
thang 6 (l1a thang mua) ¢ vung co nhiét do
trung binh thip nhu Bidoup Nui Ba sé& thic
déy sinh truong Thong 5 14; dong thoi gia ting
va kéo dai lwong mua vao cudi mua mua &
thang 11 cling giup gia tang sinh trudng cay.
Két qua nay phi hgp vé&i nghién ctru cia
Matias va Jump (2012) khi cho thiy gia ting
nhi¢t do lam gia tdng sinh trudng cac loai
thong, trong khi d6 kho han lam giam toc do
sinh truong céc loai nay.

Tai Chu Yang Sin va Kon Ka Kinh, chi sb Zt
cung c6 quan hé nghich vdi nhiét d§ thang 3
va 4 (T3 va Ty). Pay 1a hai thang cubi mua
kho, nhiét d6 khong khi rét cao, do d6 khi ¢
bién d6i khi hau lam gia ting nhiét do vao cac
thang nay da lam giam toc do sinh trudng cia
Thong 5 14 rd rét; hay néi khac bién doi khi
hau anh huong ti€u cuc 1én sinh trudng thong
5 14. Két qua nay tring voi Sano va dong tdc
gia (2008) khi dad nhan dinh sinh trudong cac
loai cay la kim vung nhiét ddi thuong cé twong
quan nghich vdi nhiét d§. So sanh vdi mot )
loai théng khéc cho thdy sinh truéng Thong 3
la tai vung Pa Lat cling c6 quan h¢ nghich véi
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Hinh 13. Tuong quan nghich gitta Z du doan
qua md hinh vdi nhiét d¢ thang 4 (T4)
trong 32 ndm ¢ vung Kon Ka Kinh

nhiét d thang 1, thang 6 (Pham Trong Nhan et
al., 2011); hay nhiét do thang 2 c¢6 c6 quan hé
nghich véi sinh truong loai Du sam (Nguyén
Van Thiét, 2016); hay Nguyén Thi Oanh va
dong tac gia (2015), da cho thiy nhiét d6 c6
anh huong dén sinh truong loai Po Mu tai khu
vuc Tu Mo Rong, Kon Tum.

IV.KET LUAN

Céc nhan t khi hau c6 anh huong dén tang
truong bé rong vong nam cua loai Thong 5 14,
d6 1a: Tai ving Bidoup Nui Ba, ting truong bé
rong vong ndm Thong 5 14 cd quan hé thuan
voi nhi¢t do trung binh thang 6, va vdi lugng
mua trung binh thang 11; vang Chu Yang Sin,
tang truong vé réong vong niam cé quan hé
nghich vd&i nhi¢t d§ trung binh thang 3 va
thang 4; ving Kon Ka Kinh, ting truong bé
rong vong nam quan hé nghich vdi nhiét do
trung binh thang 4.

O cac vung lanh nhu cao nguyén Lam Vién,
thi gia tang nhiét d¢ trong mua mua cé tac
dung thic ddy sinh truéng Théng 5 14; trong
khi dé ¢ cac vung it lanh hon nhu & céc cao
nguyén Budén Ma Thudt, Pleiku thi gia ting
nhiét d6 trong mua kho han s€ lam giam sinh
trudng Thong 5 1a.

C6 sy bién dbi khi hau trong ving Tay
Nguyén trong trén 30 ndm qua, nhiét d§ trung
binh ndm tang khoang 1°C. Gia tang nhiét do
do bién d6i khi hau lam suy giam ting truong
duong kinh Thong 5 1a & Tay Nguyén.
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