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Tom tit:

Vong nim ciy rirng lau nim dwgc phat hién nhw 13 mét co s¢ dir liéu dic biét thé hién sy thay doi ciia mdi trudong
khi quyén (thoi tiét, chat lwong khong khi...) va dwgc nhidu nha khoa hoc trén thé giéi sir dung nhw mét cong cu dé
nghién ciru va danh gia sw bién déi ciia khi hiu. Bai bao trinh bay két qua nghién ciru vé méi twong quan giira lrgng
mura v6i do rong vong nim, ty trong va tong dam trong vong nim ciia cdy Po' mu ¢ khu vwre Lao Cai ¢6 d9 tudi trén
400 niam. Két qua nghién ctru cho thiy, giira lrong mwa va d9 rong c6 mdi twong quan thuin, hé sé trong quan 1a R?
= 0,62 v6i mire y nghia 0,04. Giira lrong mura véi ty trong va giira lrong mura véi tong dam ton tai moi twong quan
nghlch co he s6 twong quan lan luwot 13 Rz— 0,79 (v6i mire y nghia 0,04) va 0,81 (VO’l mirc y nghla 0,04). Nhw vay, cé
thé thay rang, gitra lwong mwra véi cac yeu t6 hoa ly trong vong nam cay rirng c6 mdi lién hé¢ rt dac biét va vong nam
ciia cAy rirng phéan anh sy thay ddi ciia lwong mura. Tir d6 xdy dung dwoc phwong trinh twong quan giira lrong muwa

v6i cac yéu té héa Iy trong vong nim ciy Po mu, phwong trinh tén tai véi mire y nghia 0,05.

Tir khéa: Bién d6i khi hiu, cdy Po' mu, lwrgng mwa nim, vong nim ciy.

Chi s6 phin logi: 4.4

Dat vén d@é

Vong nam cay rung 1a mot co so dir liéu dac biét thé hién sy
thay d6i méi truong nhu 6 nhidm trong khi quyén, luong mura. ..
boi vi cdc vong sinh trudng cua cdy riung chita cac thong tin vé
diéu kién sinh truong theo timg nam cua mot dinh dang vong
ddc biét [1]. Vi vdy, viéc xac dinh mbi trong quan giita co so dir
liéu vé khi tuong thuy van, nhét 14 lwgng mua nim va céu trac
vong nam la mot viée rat can thiét va nén lam cang som cang tot.

Trén thé gioi da c6 kha nhiéu nghién ciru vé mdi quan hé
gitra cdc chi tiéu hoa hoc va vat ly cua vong ndm céy Thong,
Soi vai cac yeu t6 khi tuong thity van nhu mua, nhiét do, boc
hoi, hay don gian nhu mua axit, CO, trong khong khi, dam va
lan trong dat va dong chay... [1, 2]. Chlnh vi vay, day cling sé
1a phuong phap khoa hoc dang tin cdy dé c6 duge mot co s dir
liéu ddy du vé khi trong thay vin ma trong qué khir do nguyén
nhan nao d6 chung ta chua do dac dugc. Nhom trién khai dé
tai ndy mong mudn co duge mot co s¢ dir lidu diy du vé tong
luong mua nam trong lich su tai Lao Cai. Myc tiéu cia dé tai la
Jam rd mdi twong quan giita cac chi tiéu cua vong ndm cay (do
rong, dién tich, cac chi tiéu hoa hoc trong vong nam cay) va cac
s0 liéu khi tugng thuy van hién co, dic biét la lwgng mua nam.
Tur d0, suy nguoc lai, tir vong nim cdy rimg ta c¢6 thé co dugce
mdt bo co & dit liéu co ban vé luong mua mot cach déy du nhat
trong lich st & Viét Nam.

Ap dung md hinh Cdendro (Cybis Electronik & Data AB,
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Lars-Ake Larsson, Thuy Dién) va phan mém SPSS (SPSS Inc.,
1989-2007, Polar Engineering and consulting, IBM, MJ) cho
phép xdy dung dugc cac phuong trinh hoi quy tuong quan. Sau
nay sé lay lam phuong trinh co ban dé <0 thé suy nguoc ra cic
yéu t6 khi tuong thiy van, dic biét 1a tong lvong mura nam [3].

Vat liéu va phuong phap nghién ciu

Vit li¢u nghién cviru

Nghién ctru duoc thyc hién trén 4 thét gb lay tir 4 cy Po mu
trén 40Q nénl tudi tai x4 Van Ban, huyén Vian B{m, tinh Lao Cai.
Vi tri lay mau ¢ trén dinh ntii cao, dia hinh doc, kho leo tréo.
Trén dinh ndi c6 mdt khu rung Po mu sinh trudng kha trén dia
hinh bang phang, con nhiéu goc Po mu da khai thac gan day.
Khoang céch giira cac cay khoang 50 m.

Phwong phdp nghién ciru

Phirong phap thu thap 56 liéu: Céc s6 liéu vé khi tuong thuy
van nhu lugng mua, nang, nhiét do, bdc hoi, gid... (sd lidu trung

binh nim, tong lwgng va trung binh nhiéu ndm) di quan tric, do
dac tai cac tram khi tucmg thity van ¢ Lao Cai.

Phiwrong phap lay mau thuc dia: Dé tai sir dung phuong phap
ldy mau diém. Mau thot go cay Po mu dugc ldy tai huyén Van
Ban, tinh Lao Cai. Cac mau duoc lay taivitri 1,3 m (phleu cao
ngang nguc). Sau do chup anh hodc scan may 16n dé dua vao
mo hinh mdy tinh xu ly.

Phuwong phdp phan tich: Cac chi tiéu hoa hoc T-N (tong
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Abstract:

The rings of long-lived trees have been regarded as a special
database which represents the change of atmospheric
environment relating to the expressions of weather and air
quality. In addition, the tree rings are also an effective tool for
many scientists in the world to research and evaluate the level
and speed of climate change. This paper presents the research
results of the true correlation between the amount of rainfall
and width of rings, and the research also demonstrates that
the correlation coefficient is R>= 0.62 with the p-value as
0.04. Moreover, there exists an inverse correlation between
the amount of rainfall and the density, between the amount
of rainfall and the total N with the correlation coefficient R*=
0.79, p-value as 0.04 and R?= 0.81, p-value as 0.04. As a result,
there is a special relation between the amount of the rainfall
and physicochemical elements of the tree rings; it reflects the
changes of rainfall. Based on this relation, the authors can
create an equation which shows the correlation between the
amount of rainfall and physicochemical elements of Fokienia
rings with the p-value as 0.05.

Keywords: Annual rainfall, climate change, Fokienia, tree ring.
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dam) ciia timg vong nam trong cac thét gd duoc phan tich theo
Tiéu chuan 10 TCN 451:2001 tai Trung tAm Phén tich cua Vién
Moi truong nong nghiép. Cac chi tiéu pHch thanh phan co gidi
trong cdc mau dat xung quanh diém ldy mu ciing dugc phan
tich.

Phirong phdp mé hinh: Ung dung md hinh Cdendro (ctia
Thuy Pién) dé doc anh ciia thét gd, co xét dén do phén giai ctia
man hinh may tinh va anh (chup hodc scan), qua mot cong cu
xtr 1y bang con chudt nhu sé hoa ban d6 dé tinh toan cac chi
tiéu vét Iy do rong (khoang cach chiéu ngang trong mot vong
nim) va dién tich (dién tich ciia mot vong nam), ciing nhu biét
duogc cdy do di song duoc bao nhiéu tudi (tong s6 co bao nhiéu
vong nam) [4].
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Phwong phap phan ll'ch 133 trong: Khdi lugng riéng (hay con
goi 1a ty trong) cua moi miu go sau khl gla cong dugc xac
dinh bang cach can trong lugng ctia miu bang can dién tir va
xéac dinh thé tich bing cich do trong nudc dua theo nguyén Iy

Archimedes. Tur d6 xac dinh ty trong theo cong thire:
m

\
Trong do: P 14 khdi lwong riéng ciia gd (g/em®); m la
khéi lwgng cua mau thir (g); V 1a thé tich cia maiu thir
(cm?).

Phiong phdp phan tich thong ké: Dung phan mém SPSS va
cac ham tinh toan trong excel dé phén tich tuong quan cac yéu
6 vat Iy ctia cac vong nam cay Po mu voi cac yeu t6 khi tuong
thity van tai tinh Lao Cai, tir d6 tim ra cac yéu t6 c6 anh huong
16n nhét dén sinh truong va phat trién cta cay. Phuong phap
nay gitp xéy dyng duoc cac phuong trinh hoi quy twong quan.
Sau nay sé l4y lam phuong trinh co ban dé ¢6 thé suy nguoc ra
cac yéu t6 khi tuong thity van, ddc biét 1a tong lwong mua nam.

Két qua va thao luan
Két qud tinh dg rong vong nim ciy Po mu ¢ Lao Cai

Tu phén mém Cdendro da do dac duoc do rong vong nam
cay Po mu. Két qua cho thay, co 400 vong nam tir ndm 1616 dén

Bang 1. Két qua do d¢ rong tir nam 1961 dén 2010.

Thir ty Nim Do rong (mm) Thir ty Nim Do rong (mm)
50 2010 2,17 20 1980 0,60
49 2009 0,91 19 1979 0,60
48 2008 1,71 18 1978 0,32
47 2007 0,82 17 1977 1,00
46 2006 1,39 16 1976 0,61
45 2005 0,76 15 1975 1,10
44 2004 0,63 14 1974 0,60
43 2003 1,16 13 1973 0,28
42 2002 0,78 12 1972 0,63
41 2001 1,15 11 1971 0,54
40 2000 1,26 10 1970 0,60
39 1999 0,81 9 1969 1,17
38 1998 1,41 8 1968 0,45
37 1997 0,73 7 1967 0,45
36 1996 1,07 6 1966 0,88
35 1995 0,62 5 1965 0,44
34 1994 0,90 4 1964 0,63
33 1993 2,12 3 1963 1,04
32 1992 0,92 2 1962 0,33
31 1991 1,04 1 1961 0,60
30 1990 1,51
29 1989 0,84
28 1988 1,23
27 1987 0,94 Trung binh: 0,91

Min: 0,28
2 o5 1,31 Max: 2,17
25 1985 0,70 Std = 0,42
24 1984 0,54
23 1983 0,60
22 1982 0,83
21 1981 1,40



nam 2015. Tuy nhién, s liéu vé nhiét do trung binh nam cua
céc thang tai 2 tram quan trac Bac Ha va Sa Pa chi ¢6 tir nim
1961 dén nam 2010, nén khoang thoi gian nay dugc coi 14 c6
& s6 liéu dé nghién ciru.

Két qua bang 1 cho thdy, trong 50 ndm tir 1961 dén 2010,
d¢ rong trung binh cua vong ndm cay Po mu ¢ Lao Cai 13 0,91
mm. Gid tri d6 rong nho nhét 14 0,28 mm vao nim 1973 va gia
trj 16n nhat 14 2,17 mm vao nam 2010.
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Hinh 1. Gia tri do rong trong 50 nam ti nim 1961 dén
2010.

Két qua phin tich tj trong va tong dam

Mau phén tich ty trong va tong dam duge ldy theo khoang
cach 10 nam mot mau, nhu vay ta c6 40 mau. Phan tich theo
Tiéu chuan 10 TCN 451:2001 dugc két qua trong bang 2.

Bang 2. Két qua phan tich ty trong va tong dam.

Ky hi¢u Ty trong  Tdng dam Ky l}iéu Ty trong Tong dam
mau (g/em?) (g/em?®) mau (g/lem®) (g/em?)
P2.1 0,676 0,077 P2.21 0,695 0,089
P22 0,736 0,076 P2.22 0,653 0,088
P23 0,655 0,083 P2.23 0,709 0,110
P24 0,707 0,099 P2.24 0,678 0,084
P25 0,687 0,101 P2.25 0,673 0,098
P2.6 0,625 0,112 P2.26 0,737 0,123
P2.7 0,668 0,103 P2.27 0,719 0,103
P2.8 0,702 0,098 P2.28 0,706 0,088
P2.9 0,653 0,083 P2.29 0,703 0,112

P2.10 0,686 0,095 P2.30 0,722 0,123
P2.11 0,685 0,103 P2.31 0,708 0,129
P2.12 0,691 0,076 P2.32 0,724 0,090
P2.13 0,696 0,084 P2.33 0,751 0,137
P2.14 0,686 0,091 P2.34 0,772 0,125
P2.15 0,708 0,097 P2.35 0,743 0,090
P2.16 0,676 0,082 P2.36 0,704 0,096
P2.17 0,666 0,084 P2.37 0,680 0,088
P2.18 0,679 0,083 P2.38 0,752 0,090
P2.19 0,633 0,101 P2.39 0,746 0,097
P2.20 0,607 0,102 P2.40 0,721 0,078
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Két qud tinh théng ké va twong quan hoi quy

Tuwong quan giia lwong mua va d rong: Tir day s6 liéu vé
lugng mua trong 50 nim (1961-2010) va két qua do bé rong
vong nam trong 50 ndm, chung t6i da 1ap dugc phuong trinh
twong quan. Coi bién phu thugc Y 1a tong luong mua nim
(mm), blen doc 1ap X, 1a dg rong vong ndm (mm). Phan tich hoi
quy tuyen tinh giira Y va X , st dung phan mém R trong Excel
ta dugc két qua nhu sau:

Y=2142,87+743,91X, v6i R*= 0,62

Két qua phuong trinh ANOVA cho thay mo hinh thyc sy ton
tai va c6 y nghia thong ké dugc thé hién ¢ gia tri P-value < 0,05.
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Hinh 2. Biéu db tuong quan giiia lugng mua va d¢ rong.

Két qua phan tich cho thay, giita lugng mua va dg rong vong
ndm cdy Po mu co mdi trong quan rat chit ché. Lugng mua ty
16 thun véi bé rong vong nam, khi lugng mua tang thi bé rong
vong ndm tang va nguoc lai. Nhu vay, lugng mua tac dong rt
16m t61 do rong vong nam cua cay.

Tt biéu do twong quan ta co hé s6 x4c dinh R?= 0,62, diéu
nay c6 nghia 14 62% su thay doi bé rong vong nam cay go lado
sy tac dong tir lugng mua, 38% con lai co thé phu thugc vao cac
yéu t6 khac nhu nhiét do, dét dai tho nhudng, cac hién tugng
cuc doan cua thoi tiét (swong, tuyét, chay rimg...) hodc c6 thé
do su tac dong cua con ngudi gay ra.

Twong quan gitta lwong mua voi ty trong va tong dam: Do
d6 rong mot vong nam cua cdy Po mu rat nho nén dé do dac va
tinh todn ty trong va tong dam cua timg vong ndm s& dan dén
sai s6 kha 1on. Vi vay, gia tri ty trong va tong dam ctia vong nim
cay Po mu dugc do theo khoang cach 10 ndm mét gia tri (tie 10
vong nam do mat gia tri). Do do, dé xac dinh tuong quan giira
lwong mua va ty trong, luong mua va tong dam, gi4 trj luong
mua cling s€ dugc tinh trung binh cua 10 nam.

Tuong quan gita lugng mua va ty trong: Phén tich hdi quy
tuyen tinh gitra Y va X, str dung phan mém R trong Excel dugc
két qua nhu sau:

Y =3715,486 - 1330,29X, v6i R*= 0,79
Trong do: Y 1a lugng mua (mm); X, 14 ty trong (g/cm’)

Két qua phuong trinh ANOVA cho thay mo hinh thyc sy ton
tai va co y nghia thong ké dugc thé hi¢n ¢ gia tri P-value <0,05.
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Hinh 3. Biéu db tueng quan giiia lugng mua va ty trong.

Két qua hinh 3 cho thay, giita lu’orng mua va ty trong vong
nidm cdy Po mu c6 mdi twong quan rt chit chg, luong mua ty
1¢ nghich voi ty trong, khi lugng mua tang thi ty trong giam
va ngugc lai. Nhu vay, lugng mua tac dong rat 16m toi ty trong
cla cay.

Tuong quan giita lugng mua va tong dam: Phén tich hoi quy
tuyen tinh gilta Y va X, st dung phan mém R trong Excel duoc
két qua nhu sau:

Y =3394,681 - 7170,81X, voi R*= 0,81

Trong d6: Y 1a lugng mua (mm); X, 1a tong dam (g/cm?)

Két qua phuong trinh ANOVA cho thiy m6 hinh thyc sur ton
tai va c6 y nghia thong ké dugc thé hién & gia tri P-value < 0,05.
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Hinh 4. Tuong quan gitia lugng mua va tong dam.

Giira lugng mua va tong dam trong vong nim ciy Po mu
6 mdi twong quan rat chit ché, lugng mua ty 1¢ nghich voi
tong dam, khi lugng mua ting thi tong dam giam va nguoc lai
(hinh 4).

Twong quan giiva lwong muwa va mjt so chi tiéu héa Iy
trong vong nam cdy Po mu

Tur cac két qua phan tich ¢ trén ta thay rang, luong mua va
céc yeu 6 vat ly trong vong nam cay c6 moi tuong quan rat chat
ché, xét chi tiét hon su trong quan giita lvong muwa & Lao Cai
vOi cac yéu to trong vong 50 nam (tir nam 1961 deén 2010) cua
vong nam cay Po mu xdy dyng dugc phuong trinh hoi quy vé
moi tuong quan nhu sau:

Y =4379,605 - 11409,1X, - 524,717X, - 29,6972X,

vGi R?= 0,98

Trong d6: Y la lugng mua trung binh 10 ndm tai tram Sa Pa
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(mm); X, 1a d§ rong cua 10 vong ndm ¢ cay Po mu (mm) X, la
ty trong cua 10 vong nam ¢ cdy Po mu (g/em’); X.:1a tong dam
ctia 10 vong nam ¢ cdy Po mu (g/cm?).

Két qua phuong trinh ANOVA cho thdy, md hinh thuc sy
ton tai va c6 y nghia thong ké dugc thé hién ¢ gia tri P-value
<0,05.

Tu phu(mg trinh twong quan gitra luong mua véi do rong,
ty trong va tong dam c6 thé thay luong mua 13 nhan t6 quyét
dinh rat 16n téi tong dam, ty trong va dg rong trong vong nam
cua cdy Po mu, hay do rong, tong dam Va ty trong 13 nhan t6
phan 4nh sy bién d6i cta lugng mua. Hé s6 xac dinh tir phuong
trinh trong quan la R?=0, 98, diéu nay c6 nghia 13 98% su thay
d6i bé rong, ty trong va tong dam trong vong nim cay Po mu
la do sy tac dong tir lugng mua, chi ¢6 2% la do sy tac dong tur
cac yéu tb khac.

Két luan

- Qua chudi s0 liéu 50 nam (tir ndm 1961 dén 2010), két qua
nghién ciru ctia dé tai di chi ra mdi tvong quan giira lugng mua
va do rong vong nam cay Po mu ¢ Lao Cai la kha chat ché va la
mdi trong quan thudn (R2= 0,62, p < 0,05).

- Qua chu6i s6 liéu 10 nam mot 1an, két qua cua dé tai cling
cho thay mdi twong quan giita luong mua va ty trong la rat chit
va la moi twong quan nghlch (R?=0,79, p<0 ,05) va mdi tuong
quan giita lrong mua va tong dam 1a mdi twong quan nghich
(R*=0,81, P<0,05).

- Pé tai xdy dyng dwgc phuong trinh tuong quan gitra tong
lugng mua véi d rong, ty trong, tong dam va di tim ra dugc
phuong trinh tuyén tinh nhu sau: Y = 4379,605 - 11409, 1 X, -
524,717X, - 29,6972X, v6i R*= 0,98.
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