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XAC BINH NHIET DO THANH PHO DA LAT, TiNH LAM DONG
GIAI DOAN 1779 - 2007 DUA TREN VONG TANG TRUGNG
CUA DU SAM (Keteleeria evelyniana Masters)

Nguyén Vin Thiét
Vien Khoa hoc Lam nghiép Nam B¢

TOM TAT

Muc dich cta nghién ctru nhdm (1) tim hiéu dic trung cia vong nim cay
Du sam; (2) tai cAu triic nhiét do thang 2 ctua Pa Lat trong khoang thoi
gian 1775 - 2007 va (3) tim hiéu méi lién hé giira sinh trudng ciia Du sam
va hién twong ENSO trong giai doan 1950 - 2010 bang cach sir dung vong
sinh truéng hang ndm (vong nam) cua Du sam. Két qua nghién ctu chi ra

Tir khs’)a: Du sam, nghién rang, sinh truong cia Du sam dwoc chia thanh nhiéu chu ky sinh truéng
Ciru vong nam, tai cau truc khac nhau. Su thay doi nhiét do trong cac chu ky ENSO trong giai doan
khi'hau, ENSO, Pa Lat 1950 - 2006 déu c6 anh huong téi sinh truéng cta Du sam. Nhitng ndm co

hién twong El Nino lam tang trudng vong nam cua Du sam bi giam, hoac
giam vao nhiing nam sau d6; nhiing nam c6 hién tuong La Nina s& lam
tdng qua trinh ting trudng vong ndm ctia Du sam. Bén canh do, nhiét do
thang 2 cua Ba Lat trong giai doan 1979 - 2007 da dwoc tai xay dung dua
trén vong nam cta Du sam. Tir d6 nhiét do thang 2 cua Pa Lat trong giai
doan 1775 - 2007 dugc tai xay dung.

Tree rings of Keteleeria evelyniana based temperature reconstruction
for Da Lat city, Lam Dong province

Using the tree rings of Keteleeria evelyniana Masters, the February’s
temperature of Lam Dong province were reconstructed for the past 233
years (1779 - 2007) and the relationship between the Du sam’s tree ring
index with ENSO phenomenon in the central highland of Vietnam from
1950 - 2000 was examined. The results indicated that Du sam growth was
divided into many different growth periods such as 1865 - 1870; 1884 -
1890 and 1907 - 1916. Furthermore, February’s temperature of Da Lat
city was reconstructed for the past 233 years. The reconstruction could
explain 29% of temperature variation during the period 1979 - 2007.
Moreover, that the change of temperature in the year that ENSO happened
affected the tree ring growth. Particularly, the tree ring growth would be
decreased in the years that EI Nino happened and increased in the years
that La Nina occurred.

Key words: Keteleeria
evelyniana, tree ring
width, reconstruted
temperature, ENSO
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Qua trinh sinh truéng va phat trién cia cdy
rimg gan lién voi nhirng bién dong xa hoi nhur
chinh tri, chién tranh nhitng bién dong cua tu
nhién nhu chdy ring hodc sy thay d6i cua thoi
tiét. TAt ca nhirng sy kién nay c6 thé duoc ghi
lai trong than cay. Cay rung theo thoi gian s€
hinh thanh nhitng vong sinh trudng, con dugc
goi 1a vong nim. Dudi sy thay doi cia céac
diéu kién séng va nhirng tac nhan bén ngoai,
dod rong hep cua vong nam co sy khac bi¢t tu
ndm nay sang nam khdc, tr loai nay sang loai
khac hodc trén vong nam c6 chira nhitng dau
vét cua nhirng sy kién d6. Sy thay d6i vé thoi
tiét c6 thé tryc tiép anh hudéng 1én qua trinh
trao d6i chat, tir 46 anh huong dén qua trinh
hinh thanh vong nim; Do d6, bang viéc phan
tich dién bién cdu tric cia vong nim cay ring
theo niam, thing, chung ta s& phan nao co6 céi
nhin khach quan hon vé dién bién cua thoi tiét
trong qué khir. Tir nhitng y tudéng nay, khoa
hoc vong nam cay rung (Dendrochronology)
duoc hinh thanh tir nhitng nim dau cua thé ky
XX bod1 nha khoa hoc A. E. Douglass ¢ truong
bai hoc Arizona, Hoa Ky.

C6 nhiéu nghién ctru vé Du sam da dugc thuc
hién nhu: dic diém hinh thai, cau trac phan
b cua Nguyén Puc T Luu & P. Thomas
(2004); Nguyén Hoang Nghia (2004), xac
dinh tudi va xu hudng sinh truong cua 4 l0ai
cay la kim ¢ Viét Nam (Pieter, 2010) da dugc
thuc hién ¢ Viét Nam. Tuy nhién, nghién ctru
vé khi hau dua trén vong nim cay gd chua
duoc thuc hién ¢ Viét Nam, mac du da duoc
nghién ctru rong rai trén thé gisi. Bai bao nay
s€: (1) phan tich nhitng dac trung cua vong
nam cdy Du sam thu thap ¢ Pa Lat; (2) tai
cau tric nhiét do trung binh thang 2 cua Da
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Lat trong giai doan 1775 - 2007; (3) phan tich
mdi lién hé giira vong nim vé6i hién tugng
ENSO & khu vyc mién Trung Ty Nguyén
giai doan 1950 - 2010.

1L POI TUONG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ctru

Cay Du sam phﬁ}l bd & do cao trén 1.700m so
vo1 muc nudc bién.

2.2. Phwong phap nghién ciru

Khi hau Pa Lat phan mua rd rang, mua mua
va mua kho, bao gom 6 thang mua, 4 - 6 thang
am hodc kho am, 1 - 2 thang han va 0 - 1 thang
kho kiét; miia mua bat dau tir thing 4 dén
thang 11; mua kho tir thang 12 dén thang 2
nim sau. SO lidu khi tuwong giai doan 1979 -
2007 dugc thu thap ¢ Dai khi tugng thuy van
Lam Pong, cach khu vuyc ldy miu khoang
30km.

S liéu vong nim cdy Du sam duoc thu thap &
rung hon giao 14 rong - 1a kim, thuéc VQG
Bidoup Nui Ba ¢ do cao trén 1700m so véi
muc nudc bién. Mdi cay ldy 4 mau khoan & vi
tri D1 3m theo 4 hudng vudng gdéc nhau.

Tat ca cac miu khoan dugc phoi khd va cha
nham; sau d6 duoc dinh tudi chéo bang gidy
ké 6 (Stokes va Smiley, 1968). Po rdng cua
vong nim duge do dém biang may LINTAB
vo1 do chinh xac 0,001 mm.

Phan mém COFECHA (Holmes, 1982; Henri,
2001) dugc str dung dé kiém tra su chinh xac
cia qué trinh dinh tudi chéo. Phin mém
ARSTAN (Cook, 1985) dugc sir dung dé thiét
lap chi s6 vong nim. Phin mém SPSS 11.5
dugc sir dung dé phan tich mbi quan hé giira
chi s6 d6 rong vong nam (Kd) véi cac yéu tb
khi hau.
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Biéu do 1. Nhiét d va lwong mua trung binh hang thang tir 1979 - 2007 tai Pa Lat
(Nguon: bai khi tugng thily van Lam Dong)

1L KET QUA NGHIEN CUU

3.1. Pac diém vong nam ctia Du sam

Hinh 1. Bac diém vong ndm ctia Du sam
(b bi mat vong ndm & ndm 1894, so sanh vdi a; ¢ cac giai doan phat trién cua Du sam)

Cay Du sam thudc ho L& kim nén mdi nim s&
hinh thanh mdt vong ndm, hay con goi la vong
sinh truéng hang nim. Trong mdi vong nim
c6 hai phan gém gd sém va gd mudn duoc
phan bi¢t rd rang. Str dung phuong phap dinh
tudi chéo, nghién ciru da phat hién ra mot sb
nim vong trén mot sd miu khoan phat trién

khong lién tuc va dugc goi 1a nhitng vong ndm
gia. Ngoai ra, cdy Du sam ciing xuat hién
nhitng vong nim nho, khong thé phan biét
dudi kinh hién vi nén duoc goi 1a vong nim bj
mat, dic biét co nhiing mau khoan vong nam
bi mat lién tyuc tir 5 - 6 vOng nam.
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Bang 1. Dic trung thong

ké cua do rong vong nam

STT Muc D6 réong vong nam G6 soém G6 mudn
1 | S6nam 236 236 236
2 Bién dd bién déng 1,005 1,257 0,971
3 Min 0,5 0,09 0,173
4 Max 2,505 1,347 1,144
5 Trung binh 1,39 0,711 0,564
6 Sai sb cla sb trung binh 0,01 0,012 0,012
7 | Saisb chuan 0,168 0,189 0,19
8 Hé sb bién dong 0,028 0,036 0,036
9 Hé sb tw twong quan 0,984 0,669 0,777
10 | Heé sé twong quan (r) 0,732
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Biéu d6 2. Bién thién chudi bé rong vong nim cta Du sam tir 1775 - 2010

Nghién ctru chon ra duoc 26 mau trén 19 cay
duoc thu thap c6 hé sb twong quan cao (r >0,4)
v6i chudi dinh tudi chung dé phan tich véi cac
yéu t6 khi hau; giad tri do rong trung binh la
1,39mm; bién dong tur 0,5mm dén 2,505mm.

Gia tri do dém vong nam ciia Du sam cé xu
hudng giam dan theo su gia ting vé tudi, nghia
14 d6 rong vong nim & nhitng nim gan day
nho hon d§ rdng vong ndm & nhitng ndm
truée. Trén nhidu miu khoan ciing ghi nhan
nhitng chu ky phat trién cta vong nim. Vong
nam Du sam hep trong khoang 10 - 15 nam,
sau d6 rong trong khoang 10 - 15 nam tiép
theo. Diéu nay co thé giai thich do sy thay dbi
vé tudi va anh huéng cta cac yéu tb tai moi
truong séng, didu kién lap dia. Vi vay, trong
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qua trinh phén tich phai loai bo yéu t6 tudi va
diéu kién lap dia dé chuan hoa s6 lidu.

3.2. Pac diém vé chi so vong nam

Bang 2. Dic trung théng ké
chi s0 vong ndm cdy Du sam

Stt Muc Gia tri
1 |Sbnam 236
2 Dao déng 1,183
3 Min 0,425
4 Max 1,608
5 Trung binh 0,977
6 | Saisb cua sé trung binh 0,013
7 | Saisb chuan 0,199
8 | Hé sb bién dong 0,204
9 | Hé sb ty twong quan 0,586




Nguyén Van Thiét, 2016(2)

Tap chi KHLN 2016

1,8 ~
1.6 -
1.4 -
1,2 -

1
0,8 -
0,6 -
0,4 -
0,2

Kd

-

Nam

0 T — T
1775 1820 1865

1910 1955 2000

Biéu do 3. Chudi nién dai vong nam cay Du sam

Ttr chudi bé rong vong nam, chi sé do rong
vong nam (Kd) giai doan 1775 - 2007 da dugc
tinh toan bang phin mém ARSTAN. Theo
bang 2, gia tri trung binh cta chi sé6 Kd la
0,977; dao dong 16m tir 0,42 - 1,608; bién dong
kha 16m (20,4%). Diéu nay ching to rang do
rong vong nim khong chi thay ddi theo tudi
ma con thay d6i theo diéu kién méi truong.
Chudi nién dai vong ndm cta Du sam con thé
hién nhitng giai doan cdy phat trién cham hoic
nhitng nim phat trién chdm so v6i nim trude
d6. Theo biéu do 3, nhirng giai doan c6 chi sb
vong nam thip gom 1810 - 1814; 1822 - 1837,
1865 - 1870; 1884 - 1890; 1949 - 1952; 1977 -
1984. Nhitng nam c6 hé s6 do rong vong nim
cao nhu: 1907 - 1916; 1920 - 1929; 1930 -
1934; 1942 - 1945; 1974 - 1975. Nhitng giai
doan ndi trén can duoc kiém tra véi cac dir
liéu khi twong khac nhu chi s6 kho han PDSI
(Palmer Drought Severity Index), hién tugng
El - Nino va La - Nina.

Theo biéu dd 3, qua trinh sinh trudéng ciia Du
sam dugc chia thanh cic chu ky bién dong
khong dong déu nhau. C6 2 chu ky bién dong

kéo dai 16 nam, tuong ung tu 1775 - 1790;
1792 - 1807. C6 mot chu ky bién dong 31
nam, tuong ung tu 1808 - 1838. C6 mot chu
ky bién dong trong 64 nim, twong Gmg tir 1944
- 2007. Do d6, ngoai nhitng bién dong vé vong
ndm hang nam, sinh trudng ctia Du sam con co
nhitng bién dong mang tinh chu ky tir 16 dén
64 nam. Diéu ndy c6 thé do Du sam bién dong
theo nhitng bién dong c6 tinh chu ky cua cac
yéu t6 khi hau.

3.3. Tai céu triic nhiét d9 trung binh thang 2
Du sam c6 tuong quan nghich voi nhiét do
thang 2 mot cach chit chd (Nguyén Vin Thiét,
2012). Do do, chi tap trung vao xay dung lai
nhi¢t d§ trung binh ctia thang 2 trong giai doan
1775 - 2007 cta Pa Lat dya trén chi sé vong
nim cua Du sam (Kd). Phuong trinh tuyén tinh
don dugc str dung dé tai cAu tric nhiét do
trung binh thang 2. Dya theo phuong trinh 1,
nhi¢t do thang 2 cua Da Lat trong giai doan
1775 - 2007 da dugc xay dung.

T, =20,01 - 3,78535*Kd (1)
Véir = -0,54; S% = 29%; P = 0,0026
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Biéu d6 4 (a) So sanh nhiét do thang 2 Iy ‘ghuyé't va thuc té trong giai doan 1979 - 2007;
(b) Nhiét do thang 2 duoc tai cau tric trong giai doan 1775 - 2007
(duong nét dut la duong trung binh trong 15 nam)

Dua trén phuong trinh dudng thiang, nhiét do
thang 2 ¢ Pa Lat da duoc tai xay dung trong
giai doan 1775 - 2007 (Biéu d6 4). Nhiét do
trung binh thang 2 trong giai doan nay la
16,33°C véi sai sé 1a 0,32°C. Dé so sanh su
thay ddi cua khi hau, nhirng thang c6 nhiét do
cao hon 16,65°C dugc xem la nhitng thing
néng; nhitng thang c6 nhiét do thap hon 16,01
dugc xem la nhitng thang lanh. Trong giai
doan 1775 - 2007 c6 tat cd 71 nam thoi tiét
lanh vao thang 2, chiém 30,47%; c6 78 nam co
6 thoi tiét néng vao thang 2, chiém 33,47%;
nhitng nam c6 thoi tiét thang 2 binh thudng
chiém 36,06%\.

Biéu d6 4.b cho thdy trong khoang thoi gian
1775 - 2007 co6 2 giai doan lanh kéo dai trén
10 nam (1796 - 1808; 1903 - 1946) vdi nhiét
do thép hon nhiét d§ trung binh; va c6 3 giai
doan noéng kéo dai trong vong gan 20 nim
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(1810 - 1837; 1956 - 1973; 1984 - 2007) vai
nhi¢t d0 cao hon nhiét d§ trung binh. Trong
nhitng giai doan trén, giai doan nong nhét 1a
giai doan 1810 - 1837 (trung binh 28 nam =
17°C) va giai doan lanh nhat 1a 1903 - 1946
(trung binh 44 nim = 15,5°C).

3.4. Méi lién hé giira ting truwéng cia Du
sam v6i ENSO ¢ Viét Nam

Viét Nam nam trong khu vuc bi dnh hudng
ning né mdi khi xay ra hién twong ENSO.
Nhirng nam xay ra hién tuong El - Nino thi
lugng mua s€ bi suy giam, luvgng nhiét tang va
thuong s€ x4y ra han han ¢ Viét Nam. Nhirng
nam xdy ra La - Nina thi s& c6 mua nhiéu. Do
d6, ca hai hién tuong nay déu anh huong dén
khi hiu cta Viét Nam tir d6 anh hudng dén
qua trinh tang trudng cua cay.
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Bang 3. Cac giai doan xay ra hién tuong El - Nino ¢ mién Trung Tay Nguyén.

Nim bat dau Nim két thuc Cwong do Thei gian (thang)
3/1951 4/1952 Yéu 14
10/1952 9/1953 Manh 11
2/1957 12/1958 Trung binh 23
6/1963 2/1964 Yéu 9
4/1965 5/1966 Manh 14
8/1968 4/1970 Trung binh 21
4/1972 4/1973 Manh 13
6/1976 4/1978 Manh 23
3/1980 4/1981 Manh 14
3/1982 7/1983 R4t manh 17
5/1986 7/1988 Manh 22
2/1991 10/1993 Manh 33
1/1994 5/1995 Manh 17
3/1997 4/1998 R4t manh 14
3/2002 6/2003 Manh 16
5/2006 5/2007 Trung binh 13

Ngu(;n.' Lé Thi Xudan Lan, 2009.

Biéu dd 5 cho thdy chi s6 Kd cua Du sam ¢
bién thién tuong ddéng voi chi sé dao dong
Phuong Nam trong giai doan 1950 - 2010. Cac
nim xay ra hién tuong El - Nino thi chi s6 Kd
cia Du sam giam nhu 1952 (0,890), 1966
(0,827), 1972 (0,773), 1976 - 1978 (0,628),
1980 (0,728), 1982 - 1983 (0,714), 1997 -
1998 (0,792), 2002 - 2003 (0,818). Trong giai
doan 1982 - 1983 da xay ra hién tuong El -
Nino lién tuc trong 17 thang va chi s6 Kd giam
xudng con 0,714 (1983). Ciing theo bang 3,
giai doan 1997 - 1998 1a mdt trong nhitng giai
doan mién Trung T4y Nguyén bi El - Nino rat
manh trong lich str, sinh truéng ctia Du sam
trong nim nay giam manh, chi s6 Kd chi dat
0,792 (1998).

Nguoc lai, nhitng ndm xay ra hién tugng La -
Nina thi chi s6 Kd ciia Du sam tang (nim 1974

¢6 chi s6 Kd = 1,2). Do d6, hién tuwong EI -
Nino ¢6 anh hudng manh mé dén sinh truong
ctia Du sam. Thém vao d6, chi sé6 Kd trung
binh cua nhirng ndm xay ra hién tugong El -
Nino chi dat 0,89; trong khi d6, nhitng nam co6
hién tugng La - Nina, chi s6 Kd trung binh dat
gia tri bang 1.

Nhitng nam xay ra hién tugng El - Nino, Viét
Nam nidm trong ving bi anh hudng ning né
nhat va thuong xdy ra han han. Nhiét do cao
dd 1am ting luong nude bdc hoi tir dat, lam
tang nhiét do bé mat dat ddn dén dét bi kho. Su
suy giam d6 Am dat co thé tac dong dén su hap
thu nude cua cdy. Tlr d6, nhitng co ché sinh 1y
s& gay nén su gia ting nhu cau nudc & trong
cdy va lam giam qud trinh san sinh ra hc mon
kich thich sinh truéng. Cudi cung, nhiing co
ché nay s& tao nén sy suy giam qué trinh hinh
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thanh té bao xylem va két qua Ia tao ra vong
nam hep. Ngoai ra, sy thiéu hut nudc trong
qué trinh hinh thanh té bao ciing gdy nén sy

| 1 1 1 1 I L L L 1 l

1 1 1 L l 1 1 1 1 | 1 L L Il J

suy giam vé kich thudc, do day cua thanh té
bao va ti trong ctia g6 (Larson, 1964).

1 1 1 1 L

4.0

Chi 2.0

Chis6 dao dong Phwong Nam (SOI) 1950-2010 H

 La - Nina

TR AN

chuin . . h{\/
héa T

2.0

nun .UA

El - Nino

I T T T | T
1950 1960 1970

195( 960 | 197(

[ k.

=
o
o]
O
B

1990 2000 2010
DO

=

000| || 2010 Nam

1.600 !

1.400

1.200
1.000 A A AL A

Kd WV IV VNS

/\\/\ \_/\/\ /} b

0.800 ¥~ v \/ \§

0.600

0.400

0.200

0.000

Biéu d6 5. Bién thién Kd voi cac chu ky El - Nino va La - Nina
(a) Chi s6 dao dong phuong nam (Ngudén: UCAR, 2010) (b) Chi s6 Kd

Két qua nghién ciru cia Sano va dong tac gia
(2009) dya trén vong nim cdy Po mu & mién
Bic Viét Nam di chi ra rang ENSO dong vai
tro quan trong trong viéc hinh thanh thoi ky
kho han nay. Két hop véi két qua nghién ciru
c¢6 thé nhan dinh rang, ENSO c6 anh huéng
rat 16n dén khi hau, tir d6 tryc tiép anh hudng
téi sinh trudng cua thuc vat ¢ Viét Nam nodi
chung va & khu viyre mién Trung TAy Nguyén
noi riéng.
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IV. KET LUAN

Ciy Du sam mdi nim hinh thanh mot vong
ndm, hay con goi la vong sinh truéng hang
nam. Trong mdi vong ndm c6 hai phan gdm gd
som va gd muodn dugc phan biét rd rang.
Chudi nién dai vong nim Du sam duoc thiét
lap trong 236 nam trong giai doan 1775 -
2010 dya trén gia tri do dém vong nam tir 26
méu khoan trén 13 cay. Chi s Kd bién dong
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tir 0,425 (1809) dén 1,608 (1931). Chudi bé
rong vong nam cua Du sam c6 trung binh dat
0,262 mm.

Nhiét do thang 2 cua khu vuc Pa Lat da duoc
tai xdy dung dya trén chudi nién dai vong nam
Du sam. Nhi¢t d6 thang 2 & Pa Lat c6 nhirng
giai doan nong trong nhiéu nim lién tuc va

nhi¢t do thang 2 lanh kéo dai trong nhiéu nim
lién tuc.

Hién tugng EL - Nino va La - Nina c¢6 anh
huong dén sinh truong cua Du sam. Nhiing
nam cd hién twong El - Nino thi tang trudng
doé rong vong nam Du sam gidm, nhitng ndm
¢6 hién tuong La - Nina kéo theo chi s do
rong vong nam cua Du sam tang.
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