Chuong 1. MO PAU

1.1. PAT VAN BE

Rumng Thong ba 14 (Pinus keysia) & Vuon Qudc Gia Bidoup — Nui Ba thudce
khu vuc Lac Duong tinh Lam Déng c6 y nghia to 16n vé kinh té, sinh thai, bao ton
va canh quan - du lich. Nhan thay rang, muén kinh doanh va bao ton rimg Thong
ba 14 c6 hiéu qua cao, khoa hoc va thuc tién can phai c6 nhiing hiéu biét tot vé dic
tinh sinh thai hoc cta chung. Trudc ddy da c6 mot vai cong trinh nghién ciru vé
rimg Thong ba 14 & Lam Pong. Tuy vay, phan 16n cac nghién ctru chi tip trung vao
thdng ké tai nguyén rimg, nghién ciru ting truéng va nang suat, xay dung biéu thé
tich va biéu cip dét, danh gia va thtr nghiém céc phuong thirc khai thac - tai sinh,
nudi dudng rimg. Mot sb nghién ciru gan ddy ciing da hudéng vao xem xét anh
huong cua khi hau dén sinh truong cua Thong ba 14. Mic du vy, cho dén nay kho
hoc va thuc tién van con biét rat it v& vai tro cta cac yéu t6 khi hau d6i voi sinh
truong va phat trién cua ring Thong ba. Xuat phat tir d6, dé tai “Nghién ctru anh
huong ciia cac yéu td khi hau dén sinh truong ctia Thong ba 14 (Pinus keysia) & Lac
Duong tinh Lam Déng” da duoc dat ra.

1.2. MUC PiCH VA TIEU NGHIEN CUU

Muc dich nghién ctru cua dé tai 1a xay dung chudi dit liéu vé nién dai vong
nam cua Thong ba 14 ¢ khu vuc Bidoup — Nui Ba thudc huyén Lac Duong tinh Lam
DPong dé 1am co sd nghién ctru anh huéng cua khi hau va nhitng yéu té méi trudong
khac dén sinh truong ctia Thong ba 4.

Muc tiéu nghién ctru ctia dé tai 13 xac dinh méi lién hé gifta sinh trudng cta
Thong ba 14 v6i nhimg yéu t6 khi hau. Tir két qua nghién ctru, dé xuat bién phap xur

Iy mdi truong dudi tan rimg dé ddy nhanh sinh truéng cta ring Thong ba 14.



1.3. Y NGHIA CUA DE TAI

- V& 1y luan, két qua cta dé tai cung cip co s& dir liéu dé phan tich bién
dong vong nim cua Thong ba 14 trong quan hé voi tudi ciy va cac yéu té moi
truong (khi hau va phi khi hau) tai khu vyc Bidoup — Nui Ba thudc huyén Lac
Duong tinh Lim Dong.

- V& thuc té, két qua cua dé tai cung cap nhiing cin ¢t khoa hoc khong chi
dé du doan tac dong cua khi hau va nhitng yéu té moi trudng khac dén sinh trudng
cua Thong ba 14, ma con xay dung céac bi¢n phap k¥ thuat tai sinh, nudéi dudng va

phong chong chay rimg Thong ba 1a.



Chuong 11

PIEU KIEN TU NHIEN KHU VUC NGHIEN CUU

2.1.Vitridialy
Vuon Qudc Gia Bidoup — Nti Ba ndm thudc huyén Lac Duong va mot phan
dién tich thuoc huyén Pam Rong tinh Lam Pdng. Vi tri dia Iy: tir 12° 00'04" dén
12°52°00 vi d6 béc; tir 108°17 00” dén 108" 42° 00 kinh d6 dong.
Ranh giéi:
+ Phia Bic giap ddy ni Chu Yang Sin va song Krong N6 tinh Dak Lik
+ Phia Nam gidp Ban quan ly rung phong hd Da Nhim
+ Phia Dong giap tinh Khanh Hoa va tinh Ninh Thuéan.
+ Phia Tay gidp rung phong hd S€ Ré Pok nay 1a Ban quan 1y ring phong ho
Pam Rong - Huyén Dam Rong.
2.2. Piéu kién tu nhién
Khu vuc nghién ctru thudc cao nguyén Lam Vién, d0 cao trung binh tu
1.500m — 1.800m, thudc dang dia hinh nti trung binh va nti cao, chia cit manh.
Khi hau nhiét d6i nti cao. Nhi¢t d trung binh nam la 18°C. Thang lanh
nhit 1a thang 1, nhiét d6 trung binh 1a 15,6°C. Thang nong nhit 13 thang 5, nhiét do
trung binh 1a 19,6°C. Mua phan thanh hai mua kho va mwa. Mua mua bét dau tir
thang 4 dén thang 11, mua kho bat dau tir thang 12 dén thang 4 nim sau. Luong
mua trung binh nam la 1.800mm. Tuy nhién tai cac dai d cao trén 1.900 m nhu
nii Bidoup, Gia Rich, Chu Yén Du thi lwong mua c6 thé dat tir 2.800mm —
3.000mm/nam. Pd 4m khong khi vé mua mua dat trén 85%, mua kho d6 am dat
dudi 80%. Vuon Qubc gia Bidoup — Nui Ba 1a thuong ngudn ciia cac hé thong
song Krong nd, song Pa Nhim va 13 noi duy tri ngudn nuée cho cac hd ¢ Thanh
Ph6 Lac Duong va cic ving 1an can. Rimg Thong ba 14 phat trién trén dat Potzolic
vang d6 hinh thanh tir d4 me granite va boxit. Dt thong thoang trong mua mua,

kho han trong mua kho.



Chuong I11
POI TUONG, NOI DUNG, PHUONG PHAP NGHIEN CUU

3.1. Poi twong nghién ciru
Di tuong nghién ctu 13 rung Théng ba 14 ty nhién tai Vuon Quéc gia
Bidoup — Nui Ba, tinh Lam Pong. Nhitng 1am phan nay moc trén dia hinh tir 1500
— 2000 m so v&i mat bién; dat Potzolic vang d6 trén da granit. Thoi gian nghién
ctru bat dau tir thang 1/2009, két thic vao thang 5 nim 2009.
3.2. N§i dung nghién ciru
Noi dung nghién ctru bao gdm:
1. Pic diém khi hau & khu vyc Lac Duong — LAm Dong
2. Pic diém bé rong vong nam cua Thong ba 14
3. Pic diém chi s6 bé rong vong nim ctia Thong ba 14
4. Mbi lién hé giita sinh trudng ctia Thong ba 14 v6i cac yéu tb khi hau
5. Mot s6 dé xuét
3.3. Phuong phap nghién ciru
3.3.1. Co sé khoa hoc
Co s¢ cua phuong phap luan dya trén nhitng quan ni€ém “Sinh truong cua
rieng dwoc an dinh béi cdc yéu té khi hdu va nhitng yéu t6 méi truong khdc”. Thiy
vay, Su bién d6i cua khi hau theo mua 1a nguyén nhan lam thay ddi vat hau cua
thue vat, trong d6 c6 sy thay d6i vong nim. Vao nhitng nim c¢6 khi hau thuan loi,
hoat dong cua twong tang trén ciy gb dién ra manh hon. Két qua 13 hinh thanh cac
16p vong nam rong véi cac té bao gb co kich thude 16n, vach té bao méng, ham
luong lignin thip, gd c6 mau sang hon. Nguoc lai, vao nhimg nim cé khi hau
khong thuan lgi hoat dong cua tuong tﬁng trén than cay god dién ra yéu hon. Két qua
13 hinh thanh cac té bao gd c6 kich thudc nho, 16p vong nim hep véi vach té bao

day, ham luong lignin cao, gd ¢6 mau t6i hon. Nhu vy trong mot nim tugng tang



tao ra nhimg 16p gd khac nhau vé tinh chat. Tap hop cac 16p gd hinh thanh trong
thoi gian mdt nam duoc goi la vong nam ( Tree — rings )

Nhu vdy, sinh trudng va phat trién cua thyc vat 13 tim guong phan 4nh
nhitng bién doi cta khi hau va céc yéu td khac cua moi truong. Noi mdt cach khac,
moi sy bién d6i cia méi trudng déu dugc ghi lai trén ciu trac cia cac 16p vong
nam. Do d6 bang viéc phan tich mbi lién hé gita bién dong bé rong vong nam véi
bién dong cua cac yéu té khi hau, c6 thé xac dinh duoc nhitng nhan té khi hau va
thoi gian ma chung c6 anh hudng 1 rét dén cdy gd. Mat khac, vi nhiing bién ddi
ctia cac hién twong tu nhién thudng mang tinh qui ludt, nén c6 thé thong qua hién
tugng bién ddi cac 16p vong nim dé du bao nhitng hién twong tu nhién s& xay ra.
Sau cung, khi biét duoc nhimg nhan t6 khi hau va thoi gian anh huong cia chung
dén thuc vat, c6 thé chi dong dé ra nhitng bién phap gay trong, nudi dudng va khai
thac tham thuc vat sao cho c6 loi nhat.

3.3.2. Thu thap va xir Iy s6 liéu

(1) Thu thip miu vong nim va tai liéu khi twong

+ Chon ciy mau. Dé xac dinh mbi lién hé giira ting truong Thong ba 14 véi
cac yéu to khi hau, trudc hét can phai loai trir nhimg anh hudng cua cac yéu tb moi
truong khac nhu dat, tudi cay, bién phap tac dong...Vi¢e loai trr &nh huong cua dat
va bién phép tac dong duoc thuc hién bang cach thu thip dit liéu ting trudong dudng
kinh ctia Thong ba 14 trén cung mdt 1ap dia (cung dia hinh va loai dét). O day
nhirng 1am phén duge dua vao do dém maiu 1a rung ty nhién, phan bd & dd cao
1.800 m so voi mit bién; déat potzolic phat trién trén da granit. Tir ddi tugng nghién
ctru da chon 9 cay tiéu chudn dé nghién ctru ting trudng vong nim. Nhing cdy tiéu
chuén ¢6 Dy ; > 60 cm; chiéu cao trén 20 m; khong bi cut ngon; sinh truéng binh
thuong dén tét. Vong nam trén than cdy mau dugc thu thap bang khoan ting truéng
& vi tri duong kinh 1,3 m cach mit dat. Pé chng co rat va cong vénh, cac mau gb
duoc bao quan trong ong plastic.

+ Thu thip tai liéu vé khi twong. Chi tiéu nghién ctru khi twong bao gdm
nhi¢t do khong khi, lugng mua va hé sO thuy nhiét. Céac s6 liéu khi tuong cua 12
thang trong nam duoc thu thdp tai Tram khi tuong - thuy van Lac Duong tr nam

1979 dén nam 2002 (24 nim).



(2) Phwong phap xir 1y s6 liéu

+ Xir Iy méu gé dé do dac vong nam. Trudc khi do dac bé rong cac vong
nim, cac mau gd duge xtr 1y bang gidy nham min. Sau d6 thuc hién ddi chiéu thoi
gian dé xac dinh cac vong nim twong Gng v&i cac ndm lich, bat du tir vong nim
ngodi ciing gan nhat véi nam nghién ctru (2007-2008). Bé rong vong nim duoc do
bang kinh lip v6i do chinh xac dén 0,1 mm. S6 vong niam trén nhiing ciy mau
duoc dua vao nghién ctru 1a 39 nam twong tmg voi nam lich tir 1970 dén 2008.

+ Bién ddi so liéu. Trudc hét di loai bo nhitng vong nam & trung tam 15i gd
va mot vong nam & ngoai cung (tuong ung voi nam lich 2008). Nhirng vong nam
nay bi loai bo 13 vi hodc chiing con & tudi qua nhé hoidc phat trién chwa hoan chinh
(vong ngoai cung). Nhu vy, tong sé vong nam dugc nghién ctru 1a 39 nam, tuong
mg v6i nam lich tir 1970 dén 2007.

+ Tinh chi sb ting truéng dwong kinh than ciy. Bé rong cia 16p vong
nam bién dong tuy thudc vao tudi cay, lap dia, tinh trang tang trudng cua lam phﬁn
va nhiing tac dong khac (ltra, sdu bénh, bién phép 1am sinh...). Vi thé, dé loai trur
anh hudng cua tudi cay va cac yéu td khac, da bién do6i bé rong vong nam thanh chi
sd tang trudng vong nim. Phuong phéap bién doi dugc thuc hién bang cach sau day:

- Tru6c hét, mo ta khuynh hudng bién d6i bé rong vong nam theo tudi bang
ham s6 mii theo dang:

Y. =ae™ +k; (3.3)
trong do a, b va k 1a cac hé s0, e 1a co s6 logarit ty nhién, Y, la lugng tang trudng
vong nam ky vong & nam t. Cac gia trj a, b va k thay d6i tuy thudc vao dic diém
(46 dbc) cua timg chudi vong nam. Gia tri t thay doi tir 1 dén n nam.

- K& dén, tinh chi s6 vong nim bing cach chia bé rong vong nim thyuc t& (Idy,

cm) cho bé rong vong niam 1y thuyét (Y., cm), nghia 1a:

Id
1= § ae™ 7k (3.4)
+ Tinh hé s thiy nhiét (K). Hé sé thuy nhiét cta cac thang trong nim

duoc tinh theo cong thuec :



R
KZO.IT; (3.5)

trong d6: R 1a tong lugng mua thang hodc nhiéu thang (M, mm), T 1a tong luong

nhiét ciia thang hodc nhiéu thang twong tng (T°C).

+ Tinh céc chi sé khi twong. Nhitng chi sé khi twong duoc tinh toan theo
phuong phap trung binh di dong 3 nam:

] tm
thg ZXHi (36)
1=-m

Trong cong thuce 3.6, X, 1a sb trung tam, con X;; va Xy 1a cac s6 & hai bién trai va
bién phai so véi sd trung tdm. SO trung binh di dong thir nhat 13 trung binh cta ba
tri s6 X, X, va X;. S trung binh di dong thir hai 1a trung binh cua ba tri $6 X5, X;
va X,. S trung binh di dong thir ba 1a trung binh cua ba tri $6 X5, X, va Xs...

Sau d6 cac bién khi hau duoc bién doi thanh chi sb (I,) bang cach chia gia tri
thue té ciia ndm t (W,) cho gia tri trung binh di dong 3 ndm Gng véi ndm t (Y,):

W,

It=?t.

(3.7)

Theo d6 da tinh chi sd nhi¢t d§ khong khi, chi s6 mua va chi sb thuy nhiét
theo thang va thoi ky nhiéu thang.

+ Tinh nhirng diic trung thong ké co ban ciia chudi vong nim

Nhiing dic trung théng ké co ban cta chudi vong nim va chi s6 vong nim

duoc mo ta bang nhitng tham s6 thong ké sau day:

Tri trung binh (m,)
1 n
m=1 ¥ X;; (3.8)
t=1

trong d6X, 14 trat ty bé rong vong nam sap xép theo thoi gian tir 1 dén n nam.

Phuong sai (S°). Tri sé ndy do dac mirc do phan tan cta cac bé rong vong

nam (X; ) xung quanh tri trung binh (m,):



1 b ¥
x—n— Z : (3.9)

Sai tiéu chuén (S,)
Sx=1/S% (3.10)
Hé 50 bién dong (V%)

Vv =25 4100 (3.11)

my

Sai s6 chuin ciia s6 trung binh (SE,,)

=\ / \/5 (3.12)

H¢é s6 chinh xac (P%)

V%  SE,
0 — — sk
P% Jn = m 100 (3.13)
H¢ s6 twong quan (r,,)
t=n
Z (Xt - mx)(Yt 'my)
t=1
I, = : 3.14
y (n-1)sysy G.14)

trong d6 my, my, sy, s, tuong ung la tri trung binh va sai ti€u chuin cua bién X va
Y; t 1a thoi gian.

Tri s6 r,, 4y gié tri tir -1 &én +1. Khi r,, = 0 thi hai dai luong X va Y doc 1ap
v61 nhau hay khong c6 quan hé voi nhau. Khi r,, < 0 thi X va Y nghich bién.
Nguoc lai, khi r,, > 0 thi X va Y dong bién.

Heé sb tugng quan giira bé rong vong nam ctia nam hién tai t va bé rong vong
nam cua nam trudc (ndm t — 1) dugce goi la hé s6 tu twong quan trat tu thu nhat.

Tinh nhay cdm trung binh (ms;)

Tinh nhay cam trung binh (ms,) do dac su khac biét twong d6i trong bé rong
vong nam tr nim nay dén nim khac. Tinh nhay cam trung binh dugc tinh theo

cong thic:



t=n-1

_L Z |2th+1'Xt2
ms, =
n-1
t=1

XortX, G-19)

trong do: X;la bé rong vong nam cua ndm t, X la bé rong vong nam cua nam t+1,
n 1a s6 vong nam nghién ctru, ddu gach dimg biéu thi gia tri tuyét d6i. Gia tri cua
tinh nhay cam trung binh thay d6i tir 0 dén 2. Gi4 tri zero cho biét khong co su khac
biét trong ddi trong bé rong vong nam tir nim nay dén nam khac. Gia trj 2 cho biét
gia tri zero xuét hién bén canh gia tri khac zero trong chudi thoi gian.

+ Xdc dinh nhitng mdi quan hé. Mdi quan hé giita bién dong chi sé sinh
truong duong kinh ciia Thong ba 14 véi bién dong cta cac chi s6 khi hau di duoc
xur 1y theo ba budc sau day:

- Trude hét, phan tich ma tran twong quan don giita chi s ting truong voi
ting chi s6 khi tuong. Két qua cho phép xac dinh khuynh huéng va cuong do quan
hé gitra chi sb ting trudng véi timg chi sb t6 khi hau.

- Ké dén, nhitng mdi lién hé chit ché giita chi so ting truong voi timg chi s6
khi hiu d3 duoc phan tich hdi quy don va da bién dé tim dang lién hé giita ching.
Mo hinh hoi quy don c6 dang tuyén tinh: Y = a + bX. M6 hinh hdi quy da bién c6
dang tuyén tinh: Y =a+bX; + Xy + ...+ kX;. O day Y la chi s6 vong nam, con X;
1a cac bién khi hau (nhiét d6 va luong mua hang thang trong nam).

- Thu tuc phan tich hdi quy tuong quan duoc thyc hién trén phan mém Excel
va Statgraphics Plus Version 5.1. Trinh ty cac budc phan tich twong quan va hdi
quy duoc thyuc hién theo cac chi dan cia théng ké toan hoc.

- Cubi cung tap hop két qua tinh toan thanh bang va dd thi dé thuyét minh va
phan tich.



Chuong IV
KET QUA NGHIEN CUU VA THAO LUAN

4.1. DAC PIEM KHi HAU KHU VUC LAC DUONG

S liéu khi hau 24 nam (tir nam 1979 dén nam 2002) & Lac Duong dugc dan
ra & bang 4.1 - 4.8, hinh 4.1 va 4.8. Tir d6 cho théy:

+ V& nhiét d6

- Nhi¢t d§ khong khi trung binh hang nam la 17,9°C, cao nhat 18,6°C xuét
hién vao nim 1998, thap nhat 17,5°C xuat hién vao nim 1989-1990 (Bang 4.1, 4.2
va Hinh 4.1).

Bang 4.1. Pic trung nhiét 6 hang nam & Lac Duong — Lam Pong

(Théng ké 24 nam tir 1979 — 2002)

Nam | 1979 | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990

°C 179 | 179 | 180 | 178 | 182 | 182 | 18,0 | 18,0 | 182 | 18,1 17,5 | 17,5

Nam | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002

’c 176 | 176 | 176 | 17,7 | 17,8 | 17,7 | 17,7 | 18,6 | 179 | 18,0 | 17,9 | 18,1

Nhiét d6 khong khi, °C

18.8
18.6 1
18.4 4

18.2 4

18.0 4 oherfie ﬂﬁﬂ_/j?‘ S S S S __&_/q»?
17.8 - \ . [

17.6 1 \]\D/:'—E‘\[
17.4 4

17.2
17.0 4
16.8

1979 1982 1985 1988 1991 1994 1997 2000
Nam

Hinh 4.1. Nhiét d6 trung binh nam tir nam 1979 — 2002
¢ Lac Duong - Lam Dong
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Béang 4.2. Bac trung nhi¢t d6 12 thang trong nam & Lac Duong — Lam Déng

(Thong ké 24 nam tir 1979 — 2002)

Thang |Téng, °C|Trung binh, °C| +S | Twin, °C | Taax, °C| V%
D) () 3) “4) () © | ()
1 378,2 15,8 0,64 | 14,7 16,7 | 4,1
2 399,1 16,6 0,61 | 155 17,8 | 3,7
3 4282 17,8 0,51 | 16,7 18,8 | 2.9
4 452,0 18,8 042 | 18,1 197 | 2.2
5 465.,6 19,4 032 | 18,8 199 | 1,6
6 4573 19,1 0,40 | 184 | 202 | 2,1
7 446.9 18,6 036 | 17,9 192 | 1,9
8 4452 18,6 032 | 18,0 19.1 | 1,7
9 4432 18,5 022 | 18,1 18,9 | 1,2
10 432,8 18,0 044 | 174 18,7 | 2.4
11 418,2 17,4 0,70 | 16,3 18,8 | 4,0
12 386,0 16,1 0,57 | 14,8 17,5 | 3.5

Canim| 429.5 17,9 027 | 17,5 18,6 | 1,5

Nguon: Tinh toan tir s6 liéu cua Tram khi tuong thuy van — Lac Duong

- Nhiét do khong khi trung binh hang thang (Bang 4.2 va Hinh 4.2-4.3) trong
nim dao dong tir 15,8°C (thang 1) dén 19,4°C (thang 5); trung binh 17,9°C. Nhiét
d6 khong khi trung binh cao nhét 1a 20,2°C (thang 6), trung binh thap nhat 14,7°C
(thang 1).

- Chénh léch nhiét do cao nhat va thdp nhét giita cac thang trong nim 1a
5 ,SOC, con gilra cac nam la 1,10C. Trong mdt nam, nhi¢t 4o khong khi cao nhat xuét
hién vao thang 4-6 (18,8 — 19,4°C), thap nhat tir thang 12 nam trudc dén thang 1
nam sau (16,1 — 15,80C). Bién dong nhi¢t d§ khong khi trung binh gitta cac thang
rat nho tir 1,6% (thang 5) dén 4,1% (thang 1), con giira cac ndm 1a 1,5%. Noéi

chung, su chénh I¢ch nhiét 46 hang thang va hang ndm & Lac Duong 1a khong 16n.
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Nhiét d6 khong khi, °C
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Hinh 4.2. Nhiét d¢ khong khi 12 thang trong nam
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- Nhitng nam c6 nhiét do thép hon nhiét d¢ trung binh kéo dai tir 1989-1997.
Nhitng nam c6 nhié¢t do cao hon nhi¢t d§ trung binh 1a 1981, 1983-1988, 1998 va
2000. Su nang cao cua nhiét dd vao nam 1998 1a do hién twong El Nino gay nén.

+Veé lwgng mua

- Luong mua trung binh trong 24 nim (1079-2002) 13 1.822 mm, cao nht
2.356 mm (ndm 2000), thap nhat 1.340 (nam 1981). Hé s6 bién dong 1a 11,8%
(Bang 4.3; Hinh 4.4).

Bang 4.3. Pic trung luong mua hang nim & Lac Duong — Lam Dong

(Thong ké 24 nam tir 1979 — 2002)

Nam 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

M,mm | 2133.4 | 2081.6 | 1340.0 | 1762.7 | 1748.0 | 1810.0 | 1907.6 | 1755.2 | 1624.4 | 1812.0 | 2016.5 | 1900.3

Nam 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

M,mm | 1674.0 | 1734.0 | 1766.2 | 1582.0 | 1681.0 | 1815.0 | 1876.0 | 1988.0 | 2159.0 | 2356.0 | 1412.0 | 1798.0

Bang 4.4. DBac trung lugng mua 12 thang trong ndm & Lac Duong
(Thong ké 24 nam tir 1979 — 2002)

Thang | My, mm +S Muin, mm | My, mm V%

1) 2) 3) 4 (5) (6)
1 8,7 16,7 0 71,4 192,2
2 17,1 24,2 0 96,0 142,1

3 68,7 52,2 0 157,0 75,9

4 186,3 98.8 64,0 453.,8 53,0

5 207,4 95,7 40,5 416,0 46,2

6 2094 71,8 135,0 414,0 343

7 226,3 94,0 96,0 430,0 41,5

8 216,9 97,6 28,0 397,0 45,0

9 278,8 97,0 48,0 491,9 34,8
10 275,1 93,2 119,0 486,3 33,9
11 89,7 75,7 0 318,0 84.4
12 37,8 39,2 0 143,4 103,7
Ca nam 1822,2 2293 1340,0 2356,0 12,6

Nguon: Tinh toan tir s6 liéu cua Tram khi twong thuy van — Lac Duong
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Hinh 4.4. Luong mua tir ndm 1986 — 2006 & Lac Duong — Lam Pdng

- Lugng mua trung binh hang thang (Bang 4.4 va Hinh 4.3) trong ndm dao
dong tir 8,7 mm (thang 1) dén 278,8 (thang 9); trung binh 151,9 mm/thang.

- Ché d6 mua trong nam gia ting dan tir thang 1 (8,7 mm) va dat cao nhét
vao thang 9 (278.8 mm); sau d6 thi giam déan tir thang 10 dén thang 12. Hai thang
c6 luong mua thap nhat 13 thang 1 (8,7 mm) va thang 2 ( 17,1 mm).

- Nhitng ndm c6 lugng mua 16n hon trung binh roi vao cac nam 1979-1980,
1985, 1989-1990, 1997-2000. Nhiing nim c6 lugng mua thap hon trung binh roi
vao cac nam 1981-1984, 1991-1996, 2001-2002; trong d6 nam 1981 c6 lugng mua
thip nhit (1.340 mm).

+ Vé d6 am khéng khi

- Po am khong khi trung binh hang nam 1a 85,8% (Bang 4.5; Hinh 4.5); dao
dong rat nho tir 84,6% (nim 1981) dén 87,8 (ndm 1999).

- P am khong khi trung binh théng trong 24 nam la 85,8% (Bang 4.6; Hinh
4.6); dao dong tir 78,3% (thang 2) dén 90,6% (thang 8-9).
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Béng 4.5. P am khong khi hang niam & Lac Duong — Lam Ddong
(Thong ké 24 nam tir 1979 — 2002)

Nam

1979 1980 1981 1982

1983 1984 1985

1986 1987

1988

1989 1990

Po am,%

84,8 85,9 84,6 85,1

85,3 85,6 85,9

86,0 85,3

85,4

86,5 87,4

Nam

1991 1992 1993 1994

1995 1996 1997

1998 1999

2000

2001 2002

Do am,%

86,7 86,7 85,3 86,4

858 | 855 | 850

85,5 87,8

86,3

85,2 85,4

Do am khong khi,%

95.0 1

93.0
91.0 1

89.0
87.0

85.0 47 \p—

83.0

P‘Ik_{L‘w;—4r’;r/;L\T}_{k\\r’;L\TL‘TL.T

81.0
79.0 1
77.0 1

75.0 T
1979
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1985 1988

1991 1994

1997

2000
Nam

Hinh 4.5. D6 am khong khi tir nim 1986 — 2005 & Lac Duong

Bang 4.6. Bac trung do am khong khi tir thang 1 — 12 & Lac Duong
(Thong ké 24 nam tur 1979 — 2002)

Thang | Trung binh, % | £S | Amin, % | AMax, Y0| V%
€9) (2 3) 4) ) (6)

1 81,1 1,68 78,0 85,0 2,1

2 78,3 2,93 73,0 83,0 3,7

3 79,0 3,48 70,0 84,0 4.4

4 85,3 3,20 81,0 93,0 3,7

5 86,4 2,95 79,0 90,0 3,4

6 89,8 1,44 87,0 94,0 1,6

7 89.9 1,93 85,0 93,0 2,1

8 90,6 2,14 85,0 95,0 2,4

9 90,5 1,62 86,0 93,0 1,8
10 89,1 2,01 83,0 92,0 2.3
11 85,5 3,01 79,0 92,0 3,5
12 84,0 2,87 79,0 89,0 3,4
Ca nam 85,8 0,80 84,6 87,8 0,9
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- P 4m khong khi trung binh cé sy chénh 1€ch ro rét gilta cadc thang mua
mua (thang 4-11) va mua kho (thang 12 nam trude dén thang 3 nam sau), con giira
cac nam chi dao dong tir 84,8% - 87,8%.

- D6 am khong khi thap nhét roi vao nim 1979 (84,8%) va cao nhét roi vao

nidm 1999 (87,8%).

Do am khong khi, %
90.0

88.0 / \
86.0 -
84.0 - ~

82.0 1
80.0 N
78.0
76.0 4
74.0
72.0 T T T T
1 2 3 4 5 6 7 8 9 10 11 12
Théang

Hinh 4.6. 6 am khong khi 12 thang trong nam
0 Lac Duong — Lam Dong

+ V& hé s6 thity nhiét

- Hé s6 thuy nhi¢t (K) trung binh 24 nam la 2,8; dao dong tur 2,0 dén 3,6
(Bang 4.7; Hinh 4.7); bién dong 12,6%.

- Nhitng nam c6 hé s thily nhiét 16n hon trung binh roi vao cic nim 1979-
1980, 1989-1990 va 1999-2000. Nhiing nam c6 hé so thiy nhiét thap hon trung
binh roi vao cac nam 1981-1984, 1986-1987, 1991-1995 va 2001-2002; trong do
nam 1981 c6 hé sb thuy nhiét thap nhat (2,0).

- Hé s6 thuy nhiét trung binh ciia cac thang trong nam 1a 2,7 (Bang 4.8; Hinh
4.8); dao dong tir 0,2 (thang 1) d&én 5 (thang 9); bién dong giira cac thang rat manh
(64,4%).
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Bang 4.7. Dic trung hé sb thiy nhiét hang nam & Lac Duong — Lam Pdng
(Thong ké 24 nam tir 1979 — 2002)

Nam 1979 | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990
Hé sO K 33 32 2,0 2,7 2,6 2,7 2,9 2,7 2,5 2,8 32 3,0
Nam 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002
Hé s6 K 2,6 2,7 2,8 2,5 2,6 2,8 2,9 2,9 33 3,6 2,2 2,7

Hé sb thiry nhiét

5.0 1

4.0 -

3.0 1

“\E

\/\M/\\/\\W/"’j/

2.0

1.0

0.0
1979

1982

1985

1988

1991

1994

1997

2000
Nam

Hinh 4.7. Hé s6 thuy nhiét tir nam 1979 — 2002 ¢ Lac Duong — Lam Dong

Bang 4.8. Dic trung hé s6 thay nhiét tir thang 1 — 12 & Lac Duong
(Théng ké 24 nam tir 1979 — 2002)

Thang | Trung binh, % | £S | Kyiin, % | Kyax, %0| V%
(1) (2) 3) 4) 5) | (6
1 0,2 0,33 0 1,4 [194,2
2 0,4 0,51 0 2 142,9
3 1,3 0,99 0 3 76,7
4 3,3 1,80 1,1 8,2 54,2
5 3,5 1,64 0,7 7,1 47,2
6 3,8 1,32 2,4 7,6 34,8
7 3,9 1,66 1,6 7,4 42,1
8 3,8 1,69 0,5 7 44,8
9 5,0 1,76 0,9 8,8 34,9
10 4.9 1,67 2,1 8,7 33,8
11 1,7 1,43 0 6 84,3
12 0,8 0,77 0 29 1[102,4
Ca nam 2,8 0,35 2 3,6 12,6
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Heé sb thity nhiét (K)
6 -

1 2 3 4 5 6 7 8 9 10 11 12
Théang
Hinh 4.8. Hé s6 thuy nhiét 12 thang trong nim

& Lac Duong — Lam Pong

- Hé s6 thily nhiét trung binh cta cac thang miia mua (thang 4 — 10) kha 1én
3,5 - 5,0), con cac thang mua kho (thang 11 nim trudc dén thang 3 nim sau) rat
thap (0,2 — 1,7). Néi chung, hé s6 thity nhiét cao thudng xay ra vao nhitng thang cd
mua 1on.
NHAN PINH CHUNG VE KHi HAU LAC DUONG TiNH LAM BONG

Két qua nghién ctru da ching t6 rang, phan bd ¢ d6 cao 1500 m so véi muc
nudc bién, Lac Duong c6 khi hau 6n hoa. Nhi¢t do khong khi trung binh hang
thang trong nam la 17,9°C; téng nhi¢t do ca nam khoang 6.512°C. Luong mua
trung binh 13 1.822 mm. D6 4m khong khi trung binh 13 85,8%. Hé s6 thuy nhiét
trung binh hang nam 14 2,8. Nhiing nim cé nhiét do cao thi lwong mua thap. Theo
hé thdng phan loai khi hau ctia Thai van Tring, khi hdu Lac Duong phan ra 2 mua
mua va kho rd rang; trong d6 mua mua tap trung vao cac thang 4 — 10, con mua
kho tir thang 11 nam trudc dén thang 3 nam sau. Khi hau Lac Duong thudc cép 2

(4m va kho am); trong d6 c6 7 thang mua va 5 thang khé, 3 thang han (thang 12
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nam trude dén thang 2 nim sau) va 2 thang kiét (thang 1-2). Ba thang kho han nhat
la thang 12, thang 1 va thang 2.
4.2. PAC PIEM RONG VONG NAM CUA THONG BA LA

Chudi bé rong vong nim cua Thong ba 14 dugce nghién ctru 1a 39 nam lich -
tur 1970 — 2008 (Bang 4.9).

Bang 4.9. Chudi bé rong vong nim ctia Thong ba 14 & Lac Duong — Lam Pong

Nam 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1976 | 1977 | 1978 | 1979

Ytt (mm) | 2,77 | 2,56 | 2,62 | 1,75 | 1,96 | 1,69 | 2,12 | 1,73 | 1,28 | 1,05

Nam 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989
Ytt (mm) | 1,00 | 1,62 | 1,25 | 1,51 | 1,01 | 0,86 | 0,89 | 0,75 | 1,05 | 0,76
Nam 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999

Ytt (mm) | 1,10 | 0,85 | 0,91 | 0,52 | 0,56 | 0,51 | 0,63 | 0,59 | 0,24 | 0,69

Nam 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008

Ytt (mm) | 0,42 | 0,43 | 0,40 | 0,25 | 0,48 | 0,28 | 0,38 | 0,37 | 0,70

Két qua nghién ctru dic trung théng ké bé rong vong nam ciia Thong ba 14
cho thay (Bang 4.10), bé rong vong nam trung binh 1a 1,04 + 0,68 cm; dao dong tir
0,24 — 2,77 cm; bién dong 65,7%. Chudi vong nam cé hién tugng tuy tuong quan
trat tu th nhét rat cao (0,8971); diéu do6 chung to bé rong vong nam cé khuynh
huéng thay doi 16 rét theo tudi. Chudi vong nim ciing cé tinh nhay cam rat cao
(0,2904); diéu d6 chimg t6 bé rong vong nim cé sy thay doi manh theo tudi.

Phén tich s6 liéu ¢ bang 4.9 ciing cho thay, sy bién ddi bé rong vong nim
(ZD, cm) trong khoang 39 nam tir nim 1970 dén 2008 c6 thé md ta bang mo hinh
mil. M6 hinh méi lién hé c6 dang (Hinh Phu luc 1):

ZD =2,60492*exp(-0,08265*t) + 0,30 4.1)

R*=0,9063; S. =+ 0,046

Tir md hinh 4.1 ¢6 thé xac dinh duge bé rong vong nam thay doi theo tudi tir

1970 — 2008 (Bang 4.11; hinh 4.9).
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Bé rong vong nam (ZD, cm)
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Hinh 4.9. Su thay d6i bé rong vong nim ctia Thong ba 14
& Lac Duong — Lam Ddng tir 1970-2008

Bang 4.10. Nhitng dic trung thong ké ctia ba chudi bé rong vong nim
Thong ba 14 & Lac Duong — Lam Dong

Thdng keé Chudi vong nam:

, (1) )
+ SO vong nam 39
+ my (Trung binh, cm) 1,04
+ S (Sai tiéu chuén) 0,68
+ S, (Sai s6 chuan cua gia tri trung binh) 0,11
+ ZDwin (cm) 0,24
+ ZDyax (cm) 2,77
+ V% (Bién dong) 65,7
+ R" (Ty twong quan tht nhét) 0,8971
+ msy (Tinh nhay cam trung binh) 0,2904
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Béng 4.11. Du doén sy thay doi bé rong vong nam ciia Thong ba 1a
& Lac Duong — Lam DPong tir 1970-2008

Nam | ZDy (ecm) | Yi(em) | Nam | Yy (cm) Y (cm)
1970 2,77 2,70 1990 1,10 0,76
1971 2,56 2,51 1991 0,85 0,72
1972 2,62 2,33 1992 0,91 0,69
1973 1,75 2,17 1993 0,52 0,66
1974 1,96 2,02 1994 0,56 0,63
1975 1,69 1,89 1995 0,51 0,60
1976 2,12 1,76 1996 0,63 0,58
1977 1,73 1,64 1997 0,59 0,56
1978 1,28 1,54 1998 0,24 0,54
1979 1,05 1,44 1999 0,69 0,52
1980 1,00 1,35 2000 0,42 0,50
1981 1,62 1,27 2001 0,43 0,49
1982 1,25 1,19 2002 0,40 0,47
1983 1,51 1,12 2003 0,25 0,46
1984 1,01 1,05 2004 0,48 0,44
1985 0,86 0,99 2005 0,28 0,43
1986 0,89 0,94 2006 0,38 0,42
1987 0,75 0,89 2007 0,37 0,41
1988 1,05 0,84 2008 0,70 0,40
1989 0,76 0,80

NHAN DINH CHUNG VE BE RONG VONG NAM CUA THONG BA LA

Két qua nghién ctru di ching t6 rang, bé rong vong nim ciia Thong ba 14 co
bién dbi rat 1on tiy theo tudi. Bé rong vong nim cia Thong ba 14 ¢6 hién tuong tu
tuong quan rat cao va thay do6i rd rét tir nim nay dén nam khac. Nguyén nhan 1a do
su thay d6i cta tudi cdy va do anh huéng cua didu kién méi trudng sbng thay doi.
Diéu d6 chimg t6 rang, khi xac dinh quan hé giita tang trudng ciia Thong ba 14 véi
bién dong cua cac yéu td khi hau, thi nhitng s6 lidu vé bé rong vong nam can phai

dugc chuan hoa dé loai bo khuynh hudéng bién ddi theo tudi cay.
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4.3. PAC PIEM CHI SO BE RONG VONG NAM CUA THONG BA LA

Béang chi s0 bé rong vong nam cua Thong ba 14 dugc x4c dinh bang céach

chia bé rong vong nim thuce té (Yy) cho bé rong vong nim Iy thuyét (Y,,). Két qua
duoc ghi lai ¢ bang 4.12 va hinh 4.10.

Bang 4.12. Chudi chi s6 bé rong vong nam cua Thong ba 14 ¢ Lac Duong

1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1976 | 1977 | 1978 | 1979
1,03 | 1,02 | 1,12 | 0,80 | 0,97 | 0,89 | 1,20 | 1,05 | 0,83 | 0,73
1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989
0,74 | 1,28 | 1,05 | 1,35 | 0,96 | 0,86 | 0,94 | 0,84 | 1,24 | 0,95
1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
1,45 | 1,17 | 1,33 | 0,78 | 0,88 | 0,85 | 1,08 | 1,05 | 0,45 | 1,33
2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
0,84 | 0,88 | 0,85 | 0,54 | 1,09 | 0,64 | 0,91 | 090 | 1,74

Id (Chi s6 vong nim)

2.00

1.80

1.60 f

1.40 |

l.ZOJ;( v

AN A

0.80 o N \ |

060 1 \1 \ ¥

0.40

0.20 +

0.00 +—+ 1 -ttt
1970 1975 1980 1985 1990 1995 2000 2005

Nam lich

Hinh 4.10. Bién dong chi sb bé rong vong nim cta Thong ba 14

Ttr s lidu cta bang 4.12, da tinh nhitng dic trung théng ké cho chudi chi s6

bé rong vong nim (bang 4.13). Tir d6 cho thiy, chi sd bé rong vong nam trung binh

1a 0,99; dao dong tur 0,45 — 1,74; bién dong kha 16n (25,4%). Tu tuong quan trat tu
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thir nhat 1a -0,094; diéu d6 cho thdy khuynh huéng thay doi chi s6 vong nim theo
tudi da bi loai bé. Tinh nhay cam trung binh 14 0,2815.
Bang 4.13. Nhirng dic trung thong ké ctia ba chudi chi sé bé rong vong nim

Thong ba 14 & Lac Duong — Lam Dong

Thong ké Chi s6 vong nam:

(1) 2)
+ S6 vong nim 39
+ my (Trung binh) 0,99
+ S (Sai tiéu chuén) 0,252
+ S, (Sai s6 chuan cua gia tri trung binh) 0,040
+ Idmin (chi s6 bé rong vong nam nhod nhét) 0,45
+ Idmayx (chi s6 bé rong vong nam lon nhét) 1,74
+ V% (Bién dong) 25,4
+ R" (Ty twong quan tht nhét) -0,094
+ msy (Tinh nhay cam trung binh) 0,2815

NHAN PINH CHUNG VE CHI SO VONG NAM THONG BA LA

Két qua nghién ctru dd chimg t6 rang, chi s6 bé rong vong nam ctia Thong
ba 14 c6 bién ddi rat 16n theo tudi. Cac chi sd bé rong vong nim cua Thong ba 14
ton tai ty twong quan am. Chi sd bé rong vong nam ciing co tinh nhay cam cao. Sy
bién dong manh cia chi s6 vong ndm c6 thé 13 do nhiing thay d6i ciia cac yéu t6 khi
hau va nhitng yéu t6 phi khi hau (dia hinh — dat, quan thé...). Vi thé, van dé dit ra
1a can phai xac dinh anh hudéng cua khi hau va nhitng yéu t6 moi trudong khac dén
sinh trudng cuia Thong ba 1a.
4.4. QUAN HE GIUA SINH TRUONG CUA THONG BA LA VOI KHf HAU
4.4.1. Moi quan hé giira sinh truéng ciia Thong ba 14 véi nhiét dd

Chi sb sinh trudong va chi s nhiét do 12 thang trong nam tir 1980 — 2001
duogc ghi lai ¢ phu luc 2. Pé 1am rd anh huong cia nhiét do dén sinh trudng cua
Thong ba 14, di xay dung ma trin twong quan giita chi s6 sinh truéng ctia Thong ba
14 voi cac chi sd nhiét 6 12 thang trong nim tir nim 1980 — 2002. Két qua nghién

ctru cho thay, gitra bién dong chi s6 bé rong vong nam cua Thong ba 14 voi bién

23



dong cua chi sd nhiét do khong khi trung binh théng ton tai méi lién hé tir yéu dén
chat ché (Bang 4.14 va Hinh 4.11).
Bang 4.14. Quan h¢ gitra sinh truong cua Thong ba 14 voi nhiét d§ hang thang

Nhiét do hang thang:
1 2 3 4 5 6 7 8 9 10 | 11 12
r |-0,143]-0,016| 0,000 |-0,024(-0,320}-0,513/0,005 [-0,354/-0,022{-0,509 |-0,108|-0,443
P |0,525]0,944 | 1,000 |0,916] 0,147 |0,015|0,982|0,106| 0,921 | 0,015 | 0,633 | 0,039

22 22 22 22 22 22 | 22 | 22 22 22 22 22
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Hinh 4.11. Quan h¢ gitra sinh truédng ctia Thong ba 1a
v&i nhi¢t d§ hang thang

Phan tich sb liéu ¢ bang 4.14 cho thiy, giita bién dong chi s6 bé rong vong
nam ciia Thong ba 14 v6i bién dong ciia chi sb nhiét do khong khi trung binh thang
tdn tai mdi lién hé Am (r <0). Piéu d6 co nghia la sy nang cao nhiét dd cua céc
thang trong nam so v&i nhiét do trung binh thang déu din dén khuynh huéng lam
gidm sinh trudng ctia Thong ba 1a.

Két qua nghién ciru ciing cho thay, chi s bé rong vong nam cua Thong ba 14
chi c6 quan hé am chit ché vai bién dong cua chi s6 nhiét d6 khong khi thang 6 (r
=-0,513), thang 10 (r =-0,509) va thang 12 (r = -0,443).

Phuong trinh biéu thi mdi quan hé giita chi sb bé rong vong nam ctia Thong

ba 14 v6i chi s6 nhiét d6 khong khi ¢ dang:
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+ D &1 voi nhiét d§ khong khi thang 6 (Phu luc 3; Hinh 4.12):
Y =9,0136 — 8,0*Tg (4.2)
r=-0,513; P=10,0146; S, = £ 0,0465.

Chi s6 vong nim (Id)

1.6
1.4

1.2
o

1 ’\\ —
0.8 : D
0.6 E— T

0.4

0.97 0.99 1.01 1.03 1.05
Te (Chi s6 nhiét d6 thang 6)

Hinh 4.12. Quan hé giita chi s6 bé rong vong niam cua Thong ba

14 v6i chi s6 nhiét do khong khi thang 6

+ Ddi1 voi nhiét do khong khi thang 10 (Phu luc 4; Hinh 4.13):
Y = 14,5923 — 13,5663*T (4.3)
r=-0,5094; P =0,0154; S, =+ 0,0467.

Chi s6 vong nam (Id)

1.6
14
12 —

1 ’\s\
0.8 = \\
0.6 T
0.4 i

0.98 0.99 | 1.01 1.02

T1o (Chi sb nhiét d6 thang 10)

Hinh 4.13. Quan hé gitta chi s6 bé rong vong nam cua Thong ba

14 v6i chi s6 nhiét d6 khong khi thang 10
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+ D &1 voi nhiét d§ khong khi thang 12 (Phu luc 5; Hinh 4.14):
Y =7,2323 - 6,2187*T, (4.4)
r=-0,4426; P =0,0391; S, ==+ 0,0507.

Chi s6 vong nam (Id)
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\\
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T2 (Chi s6 nhiét d6 thang 12)

Hinh 4.14. Quan hé gitta chi s6 bé rong vong nam cua Thong ba

14 v6i chi s6 nhiét do khong khi thang 12

4.4.2. Mbi quan hé giira sinh truéng cia Thong ba 14 véi lwgng mua

Chi s6 sinh truéng va chi sb mua 12 thang trong nam tir 1980 — 2001 duoc
ghi lai & phu luc 6. Pé 1am rd anh huong cua lugng mua dén sinh truéng cua
Thong ba 14, di xay dung ma trin twong quan giita chi sb sinh truong ctua Thong ba
14 v6i cac chi s6 lugng mua 12 thang trong nim tir nam 1980 — 2002. Két qua
nghién ctru cho thay, giita bién dong chi s6 bé rong vong nim cua Thong ba 14 voi
bién dong cua chi s6 lugng mua trung binh thang ton tai moi lién hé rat yéu (Bang
4.15 va Hinh 4.15).

Ttr s6 lidu cia bang 4.15 cho thdy, sinh trudng dudng kinh ciia Thong ba 14
c6 mbi quan hé duong véi bién dong cua chi sd luong mua trung binh thang 1, 3, 4,
6-8, quan hé Am voi bién dong cua chi sd lwong mua trung binh thang 2, 5 va 9-12.
Piéu d6 co nghia 13, sy nang cao lugng mua vao cac thang 1, 3, 4, 6-8 c6 khuynh

hudng kéo theo sy gia tang lugng tang truong vong ndm cua Thong ba 14. Trai lai,

26



sy nang cao luong mua vao cac thang 2, 5 va 9-12 c¢6 khuynh huéng lam giam

luong tang truong vong nam cua Thong ba 1a.

Bang 4.15. Quan h¢ gitra sinh trudng cua Thong ba 14 véi lugng mua hang thang

-0.1 4

.

-0.2

-0.3 1

0.4 4

-0.5 -

Hinh 4.15. Quan h¢ gitra sinh truong ctia Thong ba 14 voi lugng mua

Tho Luong mua thang:
Y23 T4a]s5]e[ 789 1w][i1]i2
ké
r 0,116 |-0,133| 0,12 |0,044|-0,0940,024| 0,22 |0,018{-0,119|-0,0321-0,379|-0,359
P | 0,609 | 0,555 10,595 |0,846| 0,677 {0,917]0,326/0,938| 0,598 | 0,889 | 0,082 | 0,100
N| 22 22 22 22 22 22 22 22 22 22 22 22

Hé sb tuong quan (r)

0.3

0.2

0.1 4 % %

O L] L] L] % L] L] L] == L] E L] 1

1 3 4 6 7 8 % 10

Béang 4.16. Quan h¢ gitra sinh truong cua Thong ba 14 véi lugng mua hang thang

Théng ké Luong mua thang:
M, 4 Ms.o Mo
r -0,400 0,373 0,146
p 0,065 0,087 0,517
N 22 22 22

Két qua nghién ctru cling nhan thiy (Bang 4.16), sinh truong duong kinh

ctia Thong ba 14 c¢6 mdi quan hé duong véi bién dong cta lwong mua trung binh
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thang ba thang 10-12 (r = + 0,146), quan hé am véi bién dong cia lugng mua trung

binh théng 1-4 (r = -0,400) va 5-9 (r = -0,373).

4.4.3. Moi quan hé giira sinh trwéng ciia Thong ba 14 véi cac yéu to khi hiu
tﬁng hop

Céc yéu to khi hau tong hop dugc xem xét bao gém hé sé thiy nhiét 12
thang va nhiét do thang 6, thang 10 va thang 12. Két qua nghién ctru cho thay:

- Sinh truéng ctia Thong ba 14 c6 mbi quan hé duong véi hé s thuy nhiét
cua thang 1, 3-7 va 9, quan h¢ am vdi hé sb thuy nhi¢t cia thang 2, 8 va 10-12
(Bang 4.17 va Hinh 4.16; Phu luc 7).

Bang 4.17. Quan hé giita sinh truéng ctia Thong ba 14 v6i hé sb thiry nhiét

Tho Hé s6 thuy nhiét thang:
T T 2T 3145 67789 101112

r | 0,027 |-0,165] 0,045 {0,007| 0,057 {0,109{0,227}-0,131| 0,189 |-0,037]-0,538|-0,548
P 10,906 | 0,463 | 0,843 {0,975| 0,803 | 0,63 |0,309| 0,56 | 0,399 | 0,87 | 0,01 |0,008
N| 22 22 22 22 22 22 | 22 | 22 22 22 22 22

Heé sb tuong quan (R)

0.3
0.2 %

01 - %
0 = L L E L ﬁ L] %

014 1 % 3 4 | 5 6 9
0.2
0.3
0.4 1

-0.5 —
-0.6 -

10

Théng
Hinh 4.16. Quan h¢ gitra sinh truéng cua Thong ba 14
v6i hé s6 thily nhiét hang thang
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- Sinh truéng duong kinh cia Thong ba 14 c6 quan hé chiat ché voi hé $6
thuy nhiét cua thang 11 theo dang (Phu luc 8; Hinh 4.17):

Y =1,15889 — 0,09027*K, (4.5)

r=-0,538; P =0,0097; S, =+ 0,044.

Chi s6 vong nam (Id)

1.6
1.4 E—
‘ 2 ? o " \
1.2 \\ —
1 \ \D\D
o N\ I — e
0.8 °
0.6 H—— E—
0.4 Ei—
0 ] 2 3 4 5 6

K1 (Chi s6 thity nhiét thang 11)
Hinh 4.17. Quan hé giira chi sb bé rong vong nim cua Thong ba

14 v6i chi s6 thuy nhiét thang 11

- Sinh truéng duong kinh ctia Thong ba 1a co quan hé chat ché véi hé sd
thuy nhiét cua thang 12 theo dang (Phu luc 9; Hinh 4.18):

Y =1,14415-0,167909*K, (4.6)

r=-0,548; P =0,0082; S. =+ 0,044.

- Sinh truéng duong kinh ctia Thong ba 1a cling c6 quan hé chat ché vaoi hé
s6 thily nhiét caa thang 11 va 12 theo dang (Phu luc 10):

Y =1,19093 - 0.05677*K,; — 0,11056*K , 4.7)

R* =38,03%; P =0,0106; S, =+ 0,0411.

- Sinh truéng dudng kinh ciia Thong ba 14 c6 quan hé chit ché véi té hop
nhi¢t do cua ba thang 6, 10 va 12. Phuong trinh mbi lién hé c6 dang (Phu lyc 11):

Y =14,2093 — 4,10463*T¢— 5,20818*T,( — 3,87814*T , (4.8)

R* =35,7%; P = 0,0429; S, =+ 0,0451.
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Chi sb vong nam (Id)

1.6
1.4 I —
1.2 e —
. T —o |
o \DD\\D I e
0.8 == - :
0.4 E—
0 0.5 1 1.5 2 2.5 3

K, (Chi s thiry nhiét thang 12)
Hinh 4.18. Quan hé giita chi s6 bé rong vong nim cua Thong ba

14 v6i chi s6 thuy nhiét thang 12

NHAN PINH CHUNG VE MOI QUAN HE GIUA CHI SO VONG NAM VOI
KHi HAU

Két qua nghién ctru da chimg t6 rang, bién dong chi s6 bé rong vong nim
cua Thong ba 14 cé mdi lién hé tir rat yéu dén kha cao véi bién dong cua nhiét do
khong khi trung binh thadng trong ndm. Su nang cao nhiét d§ cua cic thang trong
nam, dac bi¢t 1a nhiét o thang 6, 10 va 12, dan dén khuynh huéng lam gidm sinh
trudng cuia Thong ba la.

Két qua nghién ciru ciing da ching to rang, bién dong chi sd bé rong vong
nim cua Thong ba 14 c6 mbi quan hé rat yéu véi bién dong cta lwong mua hang
thang trong ndm & Lac Duong. Sy nang cao lugng mua vao cac thang 1, 3, 4, 6-8
c6 khuyng huéng day nhanh sinh truéng coa Thong ba 1a. Trai lai, su nang cao
lugng mua vao thang 2, 5 va 9-12 lai ¢6 khuynh huéng lam gidm lugong tang truong
vong ndm cua Thong ba 4.

Két qua nghién ctru ciing chi ra rang, bién dong chi sd bé rong vong nim cia
Thong ba 14 ¢6 mdi quan hé duong véi hé sé thuy nhiét cia thang 1, 3-7 va 9; quan

hé am véi hé s6 thiy nhiét cua thang 2, 8 va 10-12. Néi chung, su nang cao chi sd

30



thity nhiét ctia cac thang s& dan dén khuynh hudng lam giam sinh truéng cua
Thong ba 1a.

Két qua nghién ctru ciing chi ra rang, Thong ba 14 13 loai cay khong doi hoi
nhiéu 4m va nhiét d6 cao. So di chi sd bé rong vong nim ciia Thong ba 14 c6 mbi
lién hé kha rd rét véi bién dong cua lwong mua 13 vi lwong mua hang thang trong
nam va gitta cdc nim c6 bién dong rat rd rét (tir 34-192%). Tréi lai, do nhiét do
khong khi hang thang va tip hop nhiéu thang c6 bién dong rat nho (tir 1-4%), nén
su thay ddi nhiét 6 va do 4m khong khi biéu hién khong rd rét trén ting truong
vong nam.

4.5. MOT SO BE XUAT

Tir két qua nghién ctru da cho thay, Thong ba 14 1a loai cdy doi hoi am va
nhiét d6 thap. Su ning cao chi s thuy nhiét hang thang déu dan dén khuynh huéng
lam giam sinh truéng ctia Thong ba 1. Chinh vi thé, dé han ché nhiing anh hudng
xau cua cac yéu t6 khi hau dén sinh truong ctia Thong ba 14, cac phuong thirc 1am
sinh phai huéng vao lam ting kha ning thoat nudc cia dat va lam giam nhiét do
cao cua khong khi. Pé dat dugc muc dich trén day, chu rung can phai thyc hién
nhiing bién phap sau day:

(1) Trong rimg véi mat do cao tir 1.100 cdy/ha (3*3 m - hang cach hang 3 m,
cay cach cay trong hang 3 m) dén 2.500 cay/ha (2*2 m - hang cach hang 2 m, cay
cach cay trong hang 2 m);

(2) Sau khi trong rimg, dic biét sau khi rimg khép tan, can xt Iy vat rung va
tham cay tang thap (cdy bui va tham c6) dudi tan rimg dé ngin ngira lira rimg. Khi
rung Thong ba 14 da truong thanh thi khong nén xwr 1y vat rung va tham cay dudi
tan rung.

(3) Chi thyc hién tia thua v6i cuong d6 yéu va ky gian cach dai. Thoi diém
thue hién tia thua 13 truée mua mua hang nim. Ddi tuong tia 1a cdy ting thap va
cay thudc cap sinh truong kém (cdy cap IV va V theo phan cép sinh trudng cia
Kraft).

(4) Ngoai ra, trude khi vao mua kho han can xir Iy tham cé va cay bui dudi
tan rimg non chua khép tan dé lam tang kha ning thoat nudc cta dat trong mua

mua.
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5. KET LUAN VA KIEN NGHI

5.1. KET LUAN

Tir két quia nghién ctru ¢6 thé di dén nhimng két luan chinh sau day:

5.1. Lac Duong c6 khi hdu 6n hoa. Nhiét do khong khi trung binh hang
thang trong nam 13 17,9°C; tong nhiét do ca nam khoang 6.512°C. Luong mua
trung binh 1a 1.822 mm. Do am khong khi trung binh 1a 85,8%. H¢ ) thuy nhiét
trung binh nam la 2,8. Nhirng nam c6 nhiét do cao thi luong mua thép. Noi chung,
khi hau Lac Duong thuan loi cho sinh truéng ctiia Thong ba 14.

5.2. Bé rong vong nam ctia Thong ba 14 ¢6 hién tuong tu trong quan rat cao
va thay doi rd rét tir ndm nay dén nam khac. Su bién ddi bé rong vong nim cia
Thong ba 14 c6 thé mo ta bang mo6 hinh mii sau day: Y = 2,60492*exp(-0,08265%t)
+0,30, voi R? = 0,9063; S, = + 0,046.

5.3. Giira bién dong chi s6 bé rong vong nam cua Thong ba 1a v6i bién dong
ctia chi s6 nhiét do khong khi trung binh thang ton tai mdi lién hé am (r < 0); trong
d6 chi sb bé rong vong nim cua Thong ba 14 chi ton tai quan hé am chat ché véi
bién dong ctia chi sé nhiét do khong khi thang 6 (r = -0,513), thang 10 (r = -0,509)
va thang 12 (r = -0,443).

5.4. Giira sinh truong dudng kinh cta Thong ba 1a véi lugng mua ton tai
moi lién hé rat yéu; trong d6 sy gia ting luong mua trung binh thang 1, 3, 4, 6-8 ¢
khuynh hudéng lam gia tdng sinh truédng ctia Thong ba 14. Nguoc lai, sy gia ting
lwrong mua vao thang 2, 5 va 9-12 lai dan dén sy suy giam sinh trudong ciia Thong
ba la.

5.5. Sinh truong duong kinh cua Thong ba 14 ¢6 quan hé chit ché voi to hop
nhiét d§ cua ba thang 6, 10 va 12 theo phuong trinh: Y = 14.2093 - 4.10463*T -
5.20818*T, - 3.87814*T1,, v6i R* = 35,7%; P = 0,0429; S, = + 0,0451.
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5.6. Sinh truéng ctia Thong ba 1a c6 mdi quan hé duong vai hé sé thily nhiét
cua thang 1, 3-7 va 9; quan h¢ am voi hé sb thuy nhiét cua thang 2, 8 va 10-12.

5.7. Dé han ché tic hai x4u cia cac yéu td khi hau ddi véi sinh trudng cua
Thong ba 1, bién phap 1am sinh co ban 1 xtr Iy dat thodng bang cach cay dat trudc
khi trong rimg, ddng thoi giit cho tan rimg kin bang cach chi tia thwa nhitng ciy
tang thap va nhiing cay thudc cap sinh truong kém.

5.2. KIEN NGHI

Mic du d3 phat hién duoc mot sb dic diém va nhitng nhan t6 khi hau c6 anh
huong dén sinh truong dudng kinh ciua Thong ba 14, nhung tac gia nhan thdy con
nhiéu vin dé van chua dugc lam sang t6. Vi thé, d& nghi nhimg ai quan tim dén
rimg Thong ba 14 & Lam Pong can tiép tuc nghién ciru mot s6 van dé sau day:

(1) Xay dung chudi nién dai vong nim chudn cho ring Thong ba 14 & Lam
Dong noi chung, Lac Duong néi riéng. Day 14 tai liu rat bo ich cho viéc phan tich
dong thai bién doi vong nam va xac dinh méi lién hé giita sinh trudéng ctia Thong
ba 14 voi cac yéu t6 moi trudng (khi hau, dia hinh — dat...).

(2) Pinh luong ty 1& anh huong cua khi hau va nhitng yéu t6 méi trudng

khac dén sinh truéng ciia Thong ba 14 & nhimng giai doan tudi khac nhau.
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PHAN PHU LUC

Phu luc 1. M6 hinh mé ta sy bién d6i vong nam (Y, cm) theo tudi cy (t, nim)
M0 hinh c6 dang: Y = a*exp(-bt) + k
Bién doi: Y-k = a*exp(-bt)

[teration Residual SS M B K

I 1.750859635 2.71100000 .082000000 .220000000
1.1 1.663521866 2.60481509 .082579742 .294828791
2 1.663521866 2.60481509 .082579742 .294828791
2.1 1.663518722 2.60491120 .082645658 .295120050
3 1.663518722 2.60491120 .082645658 .295120050
3.1 1.663518716 2.60491755 .082650381 .295156569

Run stopped after 6 model evaluations and 3 derivative evaluations.

Iterations have been stopped because the relative reduction between successive
residual sums of squares is at most SSCON = 1.000E-08

Nonlinear Regression Summary Statistics Dependent Variable Y

Source DF Sum of Squares Mean Square
Regression 3 58.22448 19.40816
Residual 36 1.66352 0.04621

Uncorrected Total 39 59.88800
(Corrected Total) 38 17.74719
R squared = 1 - Residual SS / Corrected SS= 0.90627
Asymptotic 95 %
Asymptotic  Confidence Interval
Parameter Estimate Std. Error Lower Upper
M 2.604917546 .140567199 2.319834053 2.890001038
B 082650381 .013191745 .055896281 .109404481
K 295156569 .115931419 .060036752 .530276385

M0 hinh c6 dang: Y = 2.60492*exp(-0.08265*t) + 0.30
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Phu luc 2. Chi sb sinh truéng va nhiét d6 12 thang trong nam tir 1980 — 2001

Nam

Id

Chi s6 nhiét d¢ 12 thang trong nim:

4

5

6

7

8

9

10

11

12

1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

0,74
1,28
1,05
1,35
0,96
0,86
0,94
0,84
1,24
0,95
1,45
1,17
1,33
0,78
0,88
0,85
1,08
1,05
0,45
1,33
0,84
0,88

1,00
0,99
0,97
1,02
1,02
0,99
0,99
0,99
1,02
1,00
1,00
1,01
0,98
0,99
1,02
1,00
1,01
0,96
1,03
1,00
1,01
0,99

0,98
1,01
0,99
1,00
1,00
1,01
0,99
0,97
1,05
0,97
0,99
1,01
1,02
0,96
1,04
0,99
0,99
0,99
1,04
0,97
1,02
1,00

0,99
1,00
0,99
1,01
1,01
0,99
0,99
1,00
1,02
0,99
0,99
1,00
1,02
0,99
1,00
1,00
1,01
0,97
1,03
1,00
0,99
1,01

1,01
1,01
0,98
1,01
1,02
0,98
0,99
1,01
1,01
1,00
1,00
0,99
1,01
1,00
1,00
1,00
1,00
0,99
1,01
0,99
0,99
1,01

1,00
1,01
0,99
1,00
1,00
0,99
1,00
1,00
1,02
0,99
0,99
1,00
1,00
1,00
1,00
1,00
1,01
0,98
1,03
0,98
1,00
1,00

1,00
0,99
1,00
1,01
1,01
0,99
1,00
1,01
1,00
1,00
1,00
1,00
0,99
1,01
0,98
1,03
0,99
0,98
1,04
0,97
1,01
0,99

1,00
1,01
0,98
1,01
1,01
0,99
1,00
1,01
1,01
0,99
1,00
1,00
1,00
1,01
0,98
1,01
0,99
1,00
1,01
1,00
0,99
1,01

1,00
0,99
1,00
1,00
1,00
0,99
1,00
1,00
1,01
0,99
1,00
1,00
1,00
0,99
1,01
1,00
1,00
0,99
1,02
0,98
1,00
1,00

1,00
1,01
0,99
1,00
1,00
1,00
1,00
1,01
1,00
0,99
1,00
1,00
1,01
0,99
1,00
1,01
0,99
1,00
1,01
1,00
0,99
1,01

1,01
1,00
1,00
1,00
1,00
1,00
1,00
1,01
1,00
1,00
1,00
1,00
1,00
1,00
0,99
1,01
1,01
0,98
1,02
0,98
1,01
1,00

0,99
1,02
1,01
0,98
0,98
1,01
1,01
1,02
0,97
1,00
1,00
1,00
0,98
1,02
0,99
1,00
1,01
0,99
1,00
1,02
1,00
0,97

1,01
0,99
1,01
1,00
1,00
1,00
1,01
1,02
0,97
1,00
1,00
1,01
1,00
0,99
1,02
0,98
0,99
1,00
1,03
0,97
1,03
0,97
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Phu luc 3. Mbi quan hé giira chi s6 sinh truong (Id) va chi s nhiét 6 (T) thang 6
tor 1980 — 2001

Regression Analysis - Linear model: Y = a + b*X

Dependent variable: Id
Independent variable: T6

Standard T
Parameter Estimate Error Statistic P-Value
Intercept 9.01364 2.99154 3.01304 0.0069
Slope -8.0 2.99119 -2.67452 0.0146

Source Sum of Squares Df Mean Square F-Ratio P-Value
Model 0.3328 1 0.3328 7.15 0.0146
Residual 0.930509 20 0.0465255

Total (Corr.) 1.26331 21

Correlation Coefficient = -0.513259
R-squared = 26.3435 percent
Standard Error of Est. = 0.215698

The StatAdvisor

The output shows the results of fitting a linear model to describe
the relationship between Id and T6. The equation of the fitted model
is

Id = 9.01364 - 8.0*T6
Since the P-value In the ANOVA table is less than 0.05, there is a

statistically significant relationship between Id and T6 at the 95%
confidence level.
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Phu luc 4. Mdi quan hé giita chi s6 sinh truéng (Id) va chi s6 nhiét 6 (T) thang 10
tor 1980 — 2001

Regression Analysis - Linear model: Y = a + b*X

Dependent variable: Id
Independent variable: T10

Standard T
Parameter Estimate Error Statistic P-value
Intercept 14.5923 5.12812 2.84555 0.0100
Slope -13.5663 5.12325 -2.64799 0.0154

Source Sum of Squares Df Mean Square F-Ratio P-value
Model 0.327935 1 0.327935 7.01 0.0154
Residual 0.935374 20 0.0467687

Total (Corr.) 1.26331 21

Correlation Coefficient = -0.509494
R-squared = 25.9584 percent
Standard Error of Est. = 0.216261

The StatAdvisor

The output shows the results of fitting a linear model to describe
the relationship between Id and T10. The equation of the fitted model
is

Id = 14.5923 - 13.5663*T10
Since the P-value in the ANOVA table is less than 0.05, there is a

statistically significant relationship between Id and T10 at the 95%
confidence level.
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Phu luc 5. Mdi quan hé giita chi s6 sinh truéng (Id) va chi s6 nhiét 6 (T) thang 12
tor 1980 — 2001

Regression Analysis - Linear model: Y = a + b*X

Dependent variable: Id
Independent variable: T12

Standard T
Parameter Estimate Error Statistic P-value
Intercept 7.23239 2.81749 2.56696 0.0184
Slope -6.21875 2.81708 -2.20751 0.0391

Source Sum of Squares Df Mean Square F-Ratio P-value
Model 0.247506 1 0.247506 4.87 0.0391
Residual 1.0158 20 0.0507901

Total (Corr.) 1.26331 21

Correlation Coefficient = -0.442627
R-squared = 19.5919 percent
Standard Error of Est. = 0.225367

The StatAdvisor

The output shows the results of fitting a linear model to describe
the relationship between Id and T12. The equation of the fitted model
is

Id = 7.23239 - 6.21875*T12
Since the P-value in the ANOVA table is less than 0.05, there is a

statistically significant relationship between Id and T12 at the 95%
confidence level.
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Phu luc 6. Chi sb sinh truéng va chi s6 mua 12 thang trong nam tir 1980 — 2001

Nim | Id Chi s6 mua 12 théng trong nim:

1 2 3 4 5 6 7 8 9 10 | 11 12

1980 (0,74 | 1,03 | 1,11 | 0,49 | 1,01 | 1,41 | 0,97 | 0,82 | 1,20 | 0,96 | 1,18 | 1,01 | 1,66
1981 (1,28 | 0,33 | 1,43 | 0,22 | 0,48 | 0,57 | 0,88 | 0,92 | 0,98 | 0,74 | 1,05 | 0,89 | 0,67
1982 | 1,05 0,10 | 0,11 | 1,77 | 1,60 | 1,19 | 1,06 | 0,88 | 0,66 | 1,13 | 0,55 | 1,37 | 0,33
1983 | 1,35 | 0,00 | 0,33 | 0,54 | 0,61 | 1,03 | 1,00 | 1,02 | 1,14 | 1,02 | 1,14 | 0,48 | 1,03
1984 | 0,96 | 0,00 | 0,81 | 0,00 | 0,66 | 1,04 | 1,00 | 1,02 | 1,13 | 1,02 | 1,11 | 0,00 | 1,02
19851 0,86 | 2,00 | 1,33 | 1,01 | 1,36 | 0,66 | 0,98 | 1,16 | 0,67 | 1,02 | 0,97 | 1,07 | 1,17
1986 | 0,94 | 0,00 | 1,06 | 0,89 | 1,05 | 1,06 | 0,99 | 0,88 | 1,05 | 0,93 | 0,99 | 1,08 | 1,05
1987 | 0,84 | 0,00 | 0,60 | 0,86 | 0,46 | 1,36 | 1,00 | 0,61 | 1,33 | 0,86 | 1,03 | 1,09 | 0,71
1988 (1,24 11,99 | 1,31 | 1,07 | 1,27 0,23 | 0,85 | 1,24 | 0,53 | 1,29 | 0,86 | 1,09 | 0,27
1989 (0,95 |0,02 | 0,00 | 1,23 | 1,00 | 1,38 | 1,23 | 1,02 | 1,12 | 0,72 | 0,91 | 0,77 | 0,93
1990 | 1,45 | 0,00 | 0,00 | 0,97 | 0,93 | 1,09 | 0,91 | 1,02 | 1,02 | 1,04 | 1,03 | 0,78 | 1,12
1991 | 1,17 | 0,00 | 0,11 | 0,00 | 0,86 | 0,71 | 0,65 | 0,92 | 0,95 | 1,36 | 1,10 | 1,09 | 1,27
1992 11,33 | 1,88 | 1,90 | 1,20 | 1,31 | 1,19 | 1,43 | 1,04 | 1,19 | 0,22 | 0,85 | 0,19 | 0,10
1993 0,78 | 0,37 | 0,15 | 1,05 | 0,80 | 0,73 | 0,83 | 0,93 | 0,86 | 1,25 | 1,15 | 1,91 | 1,62
1994 | 0,88 | 1,36 | 0,84 | 0,96 | 0,70 | 1,09 | 0,87 | 0,96 | 1,09 | 1,09 | 0,97 | 0,11 | 0,92
1995 10,850,311 | 1,69 1,37 | 1,10 0,99 | 1,00 | 1,24 { 0,31 | 0,89 | 0,98 | 0,65 | 0,21
1996 | 1,08 | 1,87 | 0,00 | 0,13 | 1,02 | 1,10 | 1,10 | 0,70 | 1,37 | 0,98 | 0,98 | 1,53 | 1,88
1997 | 1,05 0,00 | 1,77 | 1,91 | 1,10 | 0,92 | 0,79 | 1,19 | 0,85 | 1,08 | 1,10 | 0,38 | 0,00
1998 | 0,45 | 0,00 | 0,68 | 0,07 | 0,89 | 0,84 | 1,10 | 0,86 | 1,07 | 0,96 | 0,83 | 1,58 | 1,58
1999 (1,33 | 1,24 | 0,00 | 1,36 | 1,01 | 1,21 | 1,09 | 1,00 | 1,00 | 0,98 | 0,88 | 0,58 | 0,82
2000 | 0,84 (1,38 | 1,20 | 0,87 | 1,24 | 1,05 | 0,95 | 1,20 | 1,00 | 1,03 | 1,41 | 1,42 | 1,18
2001]0,88/0,32(1,231,14]0,55/0,7910,95]10,71 10,96 | 0,92 | 0,53 | 0,57 | 0,65
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Phu luc 7. Chi s6 sinh truong va chi sé thiy nhiét 12 thang trong nam tir 1980 —

2001

Nim | Id Chi s6 mua 12 thang trong ndm:

1 2 3 4 5 6 7 8 9 10 11 12
1980 (0,74 0,8 | 0,7 | 03 | 1.8 | 48 | 49 | 3,1 | 6,6 | 3,6 | 63 | 22 | 1.8
1981 (1,28 0,1 | 0,8 | 0,1 | 1,3 | 1,7 |36 |22 |41 |28 |47 | 18|05
1982 (1,05 0,0 | 0,0 | 1,8 | 6,8 | 3,6 | 41 | 22 (20| 6,1 |23 |25]0,1
1983 (1,351 00 | 00 | 03 |19 |32 |37 |31 |38|65|72|04)| 04
1984 {096 | 0,0 | 02 | 0,0 | 23 | 24 |32 |40 |39 |63 |87 |00/ 0,7
19851086 0,0 | 0,5 | 03 |82 | 13 |29 |48 |21 |57 |66 | 11| 09
1986 (0,94 | 0,0 | 04 | 05 | 52 | 28 |26 |27 |45 |46 |52 | 18| 06
1987 (0,84 0,0 | 0,1 | 1,0 | 1.4 | 3,7 | 25 |22 |59 |50 |42 |20 | 02
1988 (1,24 03 | 0,1 | 2,1 | 41 |07 |24 |74 |16 | 88 |28 | 1,7 | 00
1989 (0,95 0,0 | 0,0 | 3,0 | 34 |69 |42 | 7,1 |30 |46 |32 06 | 0,1
1990 (1,45 00 | 00 | 14 | 27 | 56 | 28 | 6,1 | 32|73 |47 03|03
1991 (1,17 0,0 | 0,0 | 00 | 2,7 | 24 | 25 |45 |30 | 87 |58 0203
1992 (1,331 05 (0,7 | 1,1 | 43 (32 |76 |45 (3509|4701 |0,
1993 10,78 0,1 | 0,1 | 1,5 |19 |20 |36 |39 |19 |57 |69 |20/ 29
1994 (0,88 0,1 [ 05 |16 | 1,5 3,7 26|45 |14 |59 56|01 |13
199510851 00 | 1,5 | 1,9 | 3,6 | 41 | 3,0 | 57 [ 05 | 40 | 48 | 0,7 | 0,1
1996 [ 1,08 | 0,1 | 0,0 | 0,2 | 45 | 47 | 3,7 | 26 | 40 | 42 | 45 | 28 | 1,2
1997 (1,05 0,0 | 20 | 3,0 | 50 | 3,7 | 2.8 | 3,8 | 32 |47 | 47 | 1,1 | 0,0
1998 {045 00 | 05| 0,1 | 3,5 3,7 |46 |26 |46 |38 |31 | 60| 24
1999 (1,331 03 | 0,0 | 20 | 40 | 7,1 | 55 | 3,1 | 52 | 38 |43 |21 | 14
2000 {0,841 04 | 0,1 | 1,9 | 42 | 52 |41 |37 |54 |41 75|44 |13
2001 {0,881 0,0 | 0,1 | 2,7 | 1,1 | 23 | 3,6 | 1,6 | 57 | 3,8 | 2,1 | 1.5 | 0,5
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Phu luc 8. Mdi quan hé giira chi sb sinh truong (Id) va chi s thuy nhiét thang 11
((Kyp) tir 1980 — 2001

Regression Analysis - Linear model: Y = a + b*X
Dependent variable: I1d
Independent variable: K11

Standard T
Parameter Estimate Error Statistic P-Value
Intercept 1.15889 0.0679942 17.044 0.0000
Slope -0.0902735 0.0315934 -2.85735 0.0097

Source Sum of Squares Df Mean Square F-Ratio P-Value
Model 0.366215 1 0.366215 8.16 0.0097
Residual 0.897094 20 0.0448547

Total (Corr.) 1.26331 21

Correlation Coefficient = -0.53841
R-squared = 28.9886 percent
Standard Error of Est. = 0.211789

The StatAdvisor

The output shows the results of fitting a linear model to describe
the relationship between Id and K11. The equation of the Ffitted model
is

Id = 1.15889 - 0.0902735*K11
Since the P-value in the ANOVA table is less than 0.01, there is a

statistically significant relationship between Id and K11 at the 99%
confidence level.
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Phu luc 9. M6i quan hé giita chi sb sinh truong (Id) va chi s6 thay nhiét thang 12
(Kyp) tir 1980 — 2001

Regression Analysis - Linear model: Y = a + b*X

Dependent variable: Id
Independent variable: K12

Standard T
Parameter Estimate Error Statistic P-value
Intercept 1.14415 0.0631436 18.1198 0.0000
Slope -0.167909 0.0572422 -2.9333 0.0082

Source Sum of Squares Df Mean Square F-Ratio P-value
Model 0.380008 1 0.380008 8.60 0.0082
Residual 0.883301 20 0.044165

Total (Corr.) 1.26331 21

Correlation Coefficient = -0.548456
R-squared = 30.0804 percent
Standard Error of Est. = 0.210155

The StatAdvisor

The output shows the results of fitting a linear model to describe
the relationship between Id and K12. The equation of the fitted model
is

Id = 1.14415 - 0.167909*K12
Since the P-value in the ANOVA table is less than 0.01, there is a

statistically significant relationship between Id and K12 at the 99%
confidence level.
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Phu luc 10. M6i quan hé giira chi sb sinh truong (Id) va chi s6 thity nhiét thang 11
(K1) va chi sb thuy nhiét thang 12 (K;5,) tir 1980 — 2001

Multiple Regression Analysis

Standard T
Parameter Estimate Error Statistic P-vValue
CONSTANT 1.19093 0.0679423 17.5286 0.0000
K11 -0.0567788 0.0363459 -1.56218 0.1347
K12 -0.110557 0.0663652 -1.6659 0.1121

Source Sum of Squares Df Mean Square F-Ratio P-Value
Model 0.480548 2 0.240274 5.83 0.0106
Residual 0.782761 19 0.041198

Total (Corr.) 1.26331 21

R-squared = 38.0388 percent

R-squared (adjusted for d.f.) = 31.5166 percent
Standard Error of Est. = 0.202973

Mean absolute error = 0.161685

Durbin-Watson statistic = 2.36852

The StatAdvisor

The output shows the results of fitting a multiple linear
regression model to describe the relationship between Id and 2
independent variables. The equation of the fitted model is

Id = 1.19093 - 0.0567788*K11 - 0.110557*K12
Since the P-value in the ANOVA table is less than 0.05, there is a

statistically significant relationship between the variables at the
95% confidence level.
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Phu luc 11. Mdi quan hé giita chi s sinh truong (Id) va chi s6 nhiét d6 thang 6
(Ts), nhiét do thang 10 (T;() va nhi¢t do thang 12 (T;,) tir 1980 — 2001

Multiple Regression Analysis

Standard T
Parameter Estimate Error Statistic P-Value
CONSTANT 14.2093 5.38291 2.63971 0.0166
T6 -4.10463 4.80334 -0.854538 0.4040
T10 -5.20818 8.33946 -0.624522 0.5401
T12 -3.87814 2.88552 -1.344 0.1956

Source Sum of Squares Df Mean Square F-Ratio P-Value
Model 0.450999 3 0.150333 3.33 0.0429
Residual 0.81231 18 0.0451284

Total (Corr.) 1.26331 21

R-squared = 35.6998 percent

R-squared (adjusted for d.f.) = 24.9831 percent
Standard Error of Est. = 0.212434

Mean absolute error = 0.153434

Durbin-Watson statistic = 1.5567

The StatAdvisor

The output shows the results of fitting a multiple linear
regression model to describe the relationship between Id and 3
independent variables. The equation of the fitted model is

Id = 14.2093 - 4.10463*T6 - 5.20818*T10 - 3.87814*T12
Since the P-value in the ANOVA table is less than 0.05, there is a

statistically significant relationship between the variables at the
95% confidence level.
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