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Tém tit: Su gia ting ndng do cac khi nha kinh nhu CO,, CH,, NO,, CFC trong khi quyén 1a nguyén
nhén chinh gy ra Bién d6i khi hau va gian tiép cuong hoa cac hién tugng thoi tiét cuc doan. Cac
hién tuong thoi tiét cuc doan nhu 1ii lut, han han 1a nhiing thién tai chinh ma thé gidi noi chung va
Viét Nam noi riéng dang phai ganh chiu. Nghién ctru xac dinh céc hién tugong cd thoi tiét cuc doan la
chia khoa dé xac dinh tin suat va cudng do cua chung tir d6 gitip du bao trong tuong lai. Trong
nghién ctru nay, bang phuong phap xéc dinh toc do ling dong trim tich sir dung dong vi phong xa
*1%pb, *°Ra va phan tich kich thudc hat tram tich trong cot 16 khoan tai hd méng ngua trén song Dak
Bla (OBS) ching t6i da xac dinh dugc 04 tran 1 da xay ra trong qua kha tai khu vuc nghién ciru.
Bén 16p tram tich dic trung cho céac tran 1 ¢b thé hién béi cac dic tinh cua trAm tich cha yéu la cat
voi toe do lang dong tram tich gép tir 9 dén 27 lan téc do ling dong trim tich trung binh. Thoi gian
xay ra cac tran lii 1a vao cac nam 1972, 1984, 1996 va 2009. Dya vao phan tich chi s6 do rOng trén
vong sinh truéng ciia cdy Po Mu khu vire Kon Pléng - Kon Tum va kiém chimg v&i chi sb kho han
(Palmer Drought Severity IndexPDSI), hién tuong ENSO, lugng mua, nhiét do cho phép xac dinh
duoc 06 giai doan xdy ra han han tai khu vyc nghién cuu, dién hinh 1a céac nam1998, 1987, 1983,
1952, 1941, 1919. Tan suit xay ra cac tran li tai khu vuc nghién ctru trung binh 12 nam/Itran.
Nghién ciru ny ciing cung cip mot sb dan chimg, ddu hiéu nhu mot phan dé hiéu vé bién d6i khi hau
o mot ty 1¢ nho. Céc dir liéu coé dugc trong thoi gian dai hon véi nhitng moéi trudng khac nhau, cac
d6i tugng khac nhau sé& 1a két qua tin cay gop phan xac dinh mé hinh bién d6i khi hau ciing nhu cung
cép kién thtc gitp hoach dinh chinh sach giam nhe va thich g véi bién d6i khi hau.

Tir khéa: Thoi tiét cuc doan, cb i lut, ¢b han han, tram tich, vong sinh trudng cua cay.

1. Mé déu cla trai dat thay doi, v.v... [1, 2]. Bién ddi khi

o hau (BDKH) la nguyén nhén gian tiép cuong

Trong qua khur da nhi€u lan xay ra cac giai hoéa cac hién tuong thoi tiét cuc doan trén pham

doan bién ddi khi hau nguyén nhan 1a do nong vi toan cAu nhu han han, béo, 1i lut hay muc

do CO, tang hodc truc nghiéng hay d6 1¢éch tim nuée bién dang [3], v.v... Nghién ctru xac dinh

cac giai doan xay ra cac hién tuong thoi doan

* Téc gia lién h¢. DT.: 84-1682852298 trong qué khtr tir, d6 lam co s d¢ giup du doén
Email: quocdtvnu@gmail.com trong tuong lai (Shaeffer va nnk, 1976) [4, 5].
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Céc nghién ctru vé cb thoi tiét cuc doan trén
thé gidi tur lau da dugc thuc hién boi cac nha
khoa hoc khi tuong thuy van. Tuy nhién céc
nghién ciru nay chii yéu dya vao cac sb liu
quan tric, théng ké trong thodi gian ngin trén co
s& cac mo hinh tinh toan (P. Kyle House) [6]
nén chi dua ra duoc du bao nge"m han, bao gém
du bao thoi tiét, du béo thang (Vitart Frédéric,
2004)[7] va du bao mua (Stockdale, 2000) [8].
Trong dia chét, cac nha dia chat di dya vao cac
du 4n cac qua trinh ling dong trdm tich dé lai,
bao gdm: (1) cac ddu hiéu cia dong chay rdi
(turbidit) dugc luu trit trong cac hang hoc doc
theo hai bén luu vuc séng, sudi (Dezileau. L.,
2005, Sabatier. 2008) [9, 10]; (2) tbc do ling
dong trAm tich (F.Olivia, 2015) [I1]; (3) su
phan bd cla cic nguyén to chinh va vét (A.
Affouri, 2016) [12]; (4) ty 1& dong vi Fe/Al va
La/Yb theo thoi gian (P. Kyle House va nnk.,
2002) [6] dé nhan dang cac tram tich 1d twong
mg véi cac moi trudong ling dong. Tuy nhién,
cac nghién ctru nay chu yéu tdp chung nghién
clru tai cac dam pha, cua séng ven bién cua
vung khi hu 6n doi hodc luc dia nhu Canada,
Phap, Dong Bic My ma chua nghién ciru cac
song mién nui tai vung khi hau nhiét dei. Dbi
v6i cac nghién ctru vé cb han han, cic nha khoa
hoc chu yéu dua vao so sanh do rong vong sinh
trudng cua cac loai ciy tuong d6i nhay cam véi
moi truong. Cac nam cd d6 rong vong nam hep
tuong tng v6i didu kién thoi tiét kho han. Tai
khu vuc Péng Nam A, dya vao dic diém do
rong vong nam cua cady Po Mu ¢ Viét Nam,
Lao, Campuchia va Thai Lan, Buckley va nnk,
2007 [13, 14]; Cook E.D, 1985 [15], v.v... da
xac dinh duogc chudi cac giai doan x4y ra han
han trong qué khir va trong d6 c6 mét giai doan
trung v6i thoi gian xay ra su sup d6 ctia nén vin
héa Ang co vat. Ttr d6 Buckley da chirng minh
duoc su sup dd nay la do han han. Cac Kkét qua
xac dinh céc giai doan xay ra han han trong qua
khir néu trén 1a b6 co so dir liéu quan trong cho
viéc kiém chung cac két qua nghién ctru sau.

Tai Viét Nam, gin day cac nghién ciru vé
cb thoi tiét cuc doan ciing da duoc tién hanh tuy
nhién chwa nhiéu va ciing chi tdp chung nghién
citu theo mang khi twong thiy vén nhu cua

Nguyén Puc Ngir [16]; Nguyén Trong Hiéu,
Dao Puc Tuin [17], Nguyén Vian Thing [18],
Phan Van Tan [19], v.v... Cac nghién ctru dya
vao dia chit chi ra cac thoi ky 1ii lut trong quéa
khir & Viét Nam méi dugc tién hanh gin day va
chi gébm hai cong trinh nghién ciru cia nhom
tac gia Vil Van Tich [20]; P Trong Qudc [21].
Trong nghién ciru tiép theo nay ngoai 1 lut
chung t6i con chi ra cac giai doan han han trong
qua khtr tai khu vyc nghién ctru.

Theo chi sb rui ro vé khi hau duge t6 chuc
Germanwatch céng bd trong nghién ciu vé
thién tai trén thé gidi trong giai doan 1994-2013
thi Viét Nam la nudc dung tha bay trong muoi
nudce chiu anh hudng ning 1& nhat vi bio, 1d va
sat 16 dit [22]. Theo bdo cdo cua Chuong trinh
Mai truong Lién hgp quéc (UNEP) nam 2009
thi Viét Nam 1a mot trong nhirng qudc gia chiu
anh hudng manh nhat cta bién d6i khi hau [23].
Trong ndm muoi ndm qua, nhiét do bé mat
trung binh ctia Viét Nam da tang khoang 0,5-
0,7°C. Cac hién tuong El-Nino va La-Nina (sau
day goi chung la hién twong ENSO) da gay ra
cac tac dong khong nho cho Viét Nam va la
nguyén nhan gian tiép cudng hoéa cac hién
tuong thoi tiét cuc doan nhu han han, bio I
Sy gia ting vé& cuong do va tan sudt xuét hién
cua cac hién tugng nay da gay ra céac thi¢t hai
vé ngudi va anh huéng dén hé théng kinh té xa
hoi cho Viét Nam [24].

Soéng Pik Bla thuoc phan thuoc luu song
Sé San. Séng Pik Bla c6 chiéu dai 157 km va
dién tich luu vyc 1a 3.436 km? bat ngudn tir diy
nii Ngoc KRinh (2.025 m) va chay theo dong
béc - tdy nam [20]. Vi tri dugc lya chon nghién
ctru mot phan thudc ha luu song Dik Bla (phan
khoanh tron) va mot phan thudc thuong luu
song ik Ba (phén hinh tam giac) trén Hinh 1.

2. Tai liéu, phuong phiap nghién ciu va
s0 liéu
2.1. Tai liéu nghién curu

Séng Dik Bla c6 do déc trung binh khoang
1,3%, long song udn khtc véi hé s6 uon khic

2,03 va c6 nhiéu hd moéng ngua [21]. Toc do
chay trung binh cua séng vao khoang 0,2-0,5
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m/s v6i d6 rong 1ong song thay doi tir 15-20 m
trong mua kiét va 1,5-3 m/s vdi d6 rong long
song thay doi tir 100-200 m trong mua ldi, voi
nhitng ndm lii 16n mat nude rong dén trén 400
m. Do vay, trAm tich & doc hai bén luu vuc
song ludn duge boi ddp va pha huy boi cac tran
1i. H6 mong ngua 1a noi tich dong cac tram tich
t6t nhat va khong bi bao mon, pha hily. Trong
moi truong yén tinh cua hd méng ngua, cac 16p
tram tich duoc tich dong khong bi x40 tron theo
thir tu tir dudi 1én tuong mg v6i tudi trim tich
tir ¢6 dén tré. Khi méi trudng ling dong trim
tich thay doi (gia str co sy kién lii xay ra), thanh
phém va tbc do ling dong tram tich cung thay
do1 twong tmg. Do ¢6 cac uu diém nhu trén nén
tram tich trong hdé moéng ngua dugc lya chon
ldy mau dé nghién ctru (phan vong tron trén
Hinh 1). Tai phin thuong luu séng Pik Bla
thugc xa Mang But huyén Kon Plong c6 rung
cdy Po Mu la loai tuong doi nhay cam véi cac
thay doi cta thoi tiét va cé tudi tuong 16n tai
khu vyc nghién ctru [20]. Vé6i téc do sinh
truong mdt vong cay trén nam, do rong trung
binh c4c vong nim phu thudc vao didu kién moi
truong thich hop hay han han. Do vay, dé xac
dinh cac giai doan c6 han han di xdy ra chung
t6i tién hanh xac dinh chi s6 d6 rong vong nim
trén cay Po Mu trong khu vic nghién ciru (phan
tam giac trén Hinh 1).

Hinh 1.Vi tri khu vuc nghién ctru va 1y mau.

Cac su kién thoi tiét cuc doan da xay ra
trong qua khir dugc tp trung nghién cuu gom

su kién ¢b 1d lut va c¢d han han trong khoang
100 nam tr¢ lai day.

Cot mau 16i khoan sir dung nghién ciu
dugc lay ¢ do sdu 7m tai hd méng ngua phia
Tay Nam thanh ph Kon Tum (oxbow southern
- OBS) c6 toa do 1421’11,14” N -
107°59°36”E (Hinh 2). Ldi khoan dugc bao
quan nguyén trang va mang vé xu 1y, phan tich
tai phong thi nghiém. Nhom nghién ctru da tién
hanh bd doc cot 16i khoan va ldy mau dem xu 1y
phan tich. Céc chi tiéu phan tich gom phan tich
d6 hat, phan tich hoat d6 phong xa *'°Pb va
26Ra cho céc 16p tram tich.

(‘Ouang nrung

o) KonkTum

Hinh 2. Vi tri khu vuc nghién ctu
va lay mau tram tich.

C6 39 miu 15i vong sinh truéng ciia cdy Po
Mu dugc st dung cho nghién ciru ¢ han han.
Cac m'flu 161 khoan duoc lay truc tiép trén cac
cay go con sdng va bao quan chdng dap gy,
dem vé xac dinh nién dai ciing nhu chi so do
rong vong nam tai Phong thi nghiém Trong
diém Dia chat moi truong va Ung pho bién doi
khi hau thudc Truong Pai hoc Khoa hoc Tu
nhién va truong Pai hoc Nong Lam H) Chi
Minh. Céac két qua phéan tich dugc trinh bay
trong phan 3.3.

2.2. Phwong phdp phan tich dg hat va sé liéu

Quy luat phan b tram tich theo mat cit
thing dtmg tir dudi 1én 1a tir thé dén min trong
mdi mot chu ky trim tich binh thuong [25]. Cac
16p tram tich khac nhau dwoc phan biét bai cac
yéu td nhu do hat, thanh ph'?m khoang vat, d6
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cﬁu, murc do chon loc, v.v... va thé hién cho cac
mdi trudng ling dong trAm tich khac nhau. Déi
Vv6i cac tram tich ling dong trong méi trudng
yén tinh nhu méi truong hod thi cap hat chu yéu
13 hat min (sét, bot). Khi mdi truong ling dong
tram tich thay doi dot ngot (nhu c6 mét tran 1

xay ra ching han) s& kéo theo sy thay d6i vé
thanh phan va kich thudc hat trim tich (& day s&
1a cip hat cat ddi v6i trim tich i trong ho
mong ngya) [11]. Vi nhén dinh nay, viéc xac
dinh di thuong d6 hat sé gitip nhan dang duogc
cac tram tich 1 tai vi tri nghién ctru.

Bang 1. Két qua phan tich d6 hat cac 16p trdm tich tai 15i khoan nghién ctru

. 5 Do sau Do hat . 5 Do sau D6 hat
Ky hi¢u mau Ky hi¢u mau
(cm) pm (cm) pm
OBS1-1 0-3 16,5027 OBS1-12 146-147 16,0012
OBS1-2 4-9 15,4242 OBS1-13 148-158 25,3208
OBS1-3 10-11 12,0595 OBSI1-14 159-183 25,9800
OBS1-4 12-14 28,1642 OBSI1-15 190-407 180,5621
OBS1-5 15-41 266,1905 OBS1-16 408-418 12,1507
OBS1-6 42-49 25,1376 OBS1-17 419-462 262,0743
OBS1-7 50-91 27,8890 OBSI1-18 463-519 25,1763
OBS1-8 92-97 26,2314 OBSI1-19 550-583 16,0055
OBS1-9 98-118 15,4432 OBS1-20 584-610 15,5016
OBS1-10 119-141 25,0986 OBS1-21 617-694 24,4892
OBSI1-11 142-145 210,1165 OBS1-22 695-697 32,1105
Bang 2. Két qua phan tich *'°Pb, **° Ra tai 15i khoan OBS
Kyhieumiu Do saumiu 0210 Ra-226 Pb210dy  L0-210exc
tong so tich liy
(cm) Bq/kg Bq/kg Bq/kg (Bg/cm?)
OBSI-1 0-3 38,3 32,9 5,40 6,8203
OBS1-2 4-9 438 30,0 13,77 6,6271
OBS1-3 10-11 42,0 32,4 9,56 6,3089
OBS1-4 13-14 42,6 32,5 10,10 6,0090
OBSI1-5 15-41 15,3 9,6 5,70 5,7849
OBS1-6 42-49 35,6 25,3 10,37 5,6691
OBSI1-7 50-91 46,4 25,0 21,35 5,3945
OBS1-8 92-97 429 35,8 7,08 4,7151
OBS1-9 98-118 43,8 35,6 8,18 4,4570
OBSI1-10 119-141 39,0 25,4 13,60 42517
OBSI1-11 142-145 20,3 15,1 5,20 3,8901
OBSI1-12 146-147 39,9 30,8 9,08 3,7918
OBS1-13 148-158 37,6 20,3 17,30

3,5420
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OBS1-14 159-183 35,1
OBS1-15 190-407 24,8
OBS1-16 408-418 25,7
OBS1-17 419-462 14,9
OBS1-18 463-519 27,2
OBS1-19 550-583 26,8
OBS1-20 584-610 243
OBS1-21 617-694 24,6
OBS1-22 695-697 20,0

30,8 4,30 2,8200
7,2 17,60 2,6487
15,4 10,30 2,2002
14,1 0,80 1,8460
14,0 13,20 1,8330
14,6 12,20 1,4222
13,7 10,60 1,0236
12,3 12,30 0,7171
10,1 9,90 0,4011

Céc mau trAm tich duoc loai bd vat chét
hitu co nho dung dich H,0, va sau d6 tién hanh
phan tich d6 hat. Do hat trAm tich duoc do kich
thudc bang anh sang Laser trén may LA - 950
v6i sai s6 ciia phép do trén may nho hon so véi
thyc hién bang thu cong nhu phuong phép ray-
pipet hay ty trong ké. Nguyén 1y cua phép do
dua vao hién tugng nhiéu xa - khuéch tan va ly
thuyét Mie dé do kich thudc hat. Bang viéc sir
dung cuong d6 do duogc cua cac anh nhiéu xa
laser ¢6 thé tinh dugc su phan bd kich thude
[26]. Kich thudc hat duge tong hop va phan
loai theo Tran Nghi, 2003 [25]. Cac két qua
dugc trinh bay trong Bang 1 va dugc thé hién
trén Hinh 3.

2.3. Phuong phap xdc dinh cac hoat do phong
210 326 © Zga
xa “""Pb va “°Ra va so liéu

Ddng vi phong xa *'°Pb va ***Ra duoc sinh
ra trong chudi qud trinh phan rd tir *U thanh
26pp. Sau d6 *'°Pb nhanh chéng di vao tram
tich nh¢ qua trinh rira troi bé mit hodc do nude
mua mang theo *'°Pb roi xudng cac bon ling
dong tram tich [27]. Su tich tu cua *'°Pb trong
tram tich voi ham luong cao phu thudc vao
chiéu cao cta cOt nudc va mat do dau vao cua
tram tich, no cho biét muc do cung cap tram
tich tai diém xem xét. Theo Appleby P.G.,
Oldfield F. 1992 [27, 28], ham luong *'°Pb do
duoc co thé tinh duoc tudi trAm tich trong
khoang thoi gian tor mot tuan mot cho t&i mot
thap ky. Bang viéc phan tich cac nguyén t6
ddng vi ngin ngay *'°Pb, **°Ra (***Ra la ddng vi

phong xa sinh ra *'°Pb) trong cot trim tich doc
theo 16 khoan s& cung cép thong tin vé co ché
va tbc do bdi lang tram tich (nhanh hay cham,
phan di hay x4o tron) lién quan dén ning luong
thiy dong luc cta dong chay.

Phén tich hoat d6 *'°Pb tong sb c6 trong 15
khoan biang hé phd ké alpha — gamma phong
thip sau khi pha mau voi axit va cho hap thuy
1%pp vao dia bac.”**Ra trong tram tich dugc do
tryc tiép trén mdy quang phé gamma phong
thip voi dau do Ge siéu tinh khiét dai rong.
?Pb duge xac dinh ¢ dinh 46,5 KeV, *‘Ra
dugc xac dinh thong qua trung binh hai déng vi
con cua n6 1a **Pb va *'*Bi v6i ning lugng
tuong tmg ¢ 352 KeV va 609 KeV trén h¢ do
phong thap, thoi gian do mdi mau 1a 24 giy dé
dat duoc sai s6 ¢& 10%.

2%Pb dur (*'"Pbeyecess) bang *'"Pbygy, o trir di
*6Ra. Hoat do *'°Pb du méi co y nghia trong
nghién ctru tbe do ling dong tram tich. Cac két
qua duoc trinh bay trong Bang 2.

2.4. M6 hinh tinh toan téc dé ling dong tram
tich va so liéu

Trén thé giéi c6 nhidu mé hinh tinh tudi
dugc st dung nhu mé hinh CIC (constant initial
concentration), CIA (constant initial activity),
CSA (constant specific activity), CF-CS
(constant flux - constant sedimention), CRS
(constant rate of supply) va SIT (sediment
isotope tomography) [29, 30, 32]. Ung v&i mdi
didu kién moi truong ling dong trim tich va
muc dich ma cé thé Iwra chon mot mo hinh thich
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hop. Béi v6i khu vuce nghién ctru, ching t6i lua
chon mo6 hinh CRS dé tinh tdc do léng dong
tram tich va tu6i trAm tich, boi vi mé hinh nay
dugc nhiéu nha khoa hoc st dung cho tinh toan
tai cac thuy vuc ven bd. M6 hinh dinh tudi CRS
ctia *'’Pb dugc Krishnaswami S. va nhiéu nguoi
khac., 1971 [29] dua ra va sau nay duoc phat
trién boi Appleby P.G. va Oldfield F., 1978;
Robbins J.A., 1978; Appleby P.G., Oldﬁeld F.,
1992 [30- 32] va dén nay da dugc sir dung rong
rdi trong tinh toan tbc do ling dong trim tich
dua theo cac cong thirc sau:

t= 1/ In(AO)/(Ax)) O

Trong d6: t: thoi gian (nam); A: hang sb =
0,031; A(0): tong luong *'°Pb du trong cot
khoan (210Pb du); A(x): luong *'°Pb du tich
lity dén do sau x.

Tt cong thire (1) ta tinh duoc toc do léng
dong tram tich (SAR):

SAR = f )

Trong d6: x: d6 sau vi tri mau 14y phan tich;

Két qua tinh toan téc do lang dong tram tich
duoc trinh bay trong Bang 3.

2.5. Phuwong phap xac dinh do rong vong sinh
truong cua cdy

Tt ca cac 16 vong cdy thu thap bang cach
s dung mui khoan ldy mau chuyén dung truc
tiép vao cdy sbéng. Cac cdy dwoc lua chon
nghién cuu la cac cay to ¢ trong rung do do
khong chiu tac dong cua cac hoat dong nhan
sinh cling nhu thé hién duoc cac dic trung khi
hau khu vuc. Cac mau 16i sau khi thu thap duoc
dé kho  ngoai khong khi sau d6 dan vao trong
khay g6 k¥ thuat va dugc mai nhan véi cac giay
rap chuyén dung.

Str dung cac phuong phap va ky thuat phan
tich chi tiét “skeleton plotting”cho phép dinh
tudi chéo hé théng cic miu trong cung mot cay
va cac cdy khic nhau. St dung phan mém
CDENDRO 7.7 va COORECODER 7.7 ban
quyén c6 do chinh xéac toi 0,0lmm dé dém va
do d6 rong vong sinh trudng cua cdy [33]. Phan

mém COFECHA duogc st dung dé tim ra cac
vong nam mét va vong nam gia [34]. Sau do, su
dung phan mém ARSTAN dé xir 1y cac so lidu
tong hop do dém dugc va cho ra chi sd sinh
trudng vong nam (Kd) [35].

3. Thao luin két qua va luin giai

3.1. Két qud phan tich do hat va nhdn dang cac
tram tich li

Phan tich dic trung trAm tich doc theo 15
khoan cho phép dua ra cac nhan dinh sau day:

Nhin chung, cép hat trAm tich trong toan 13
khoan 1a cap hat min (chu yéu gém bot, sét),
dic trung cho moi truong lang dong tram tich
yén tinh trong cac hd hoidc xa trung tim ngudn
phat sinh lii. Kich thuéc hat min trong 161 khoan
OBS tai ho méng ngua dao dong tir 0,96um dén
0,051 mm. Hau hét, cac lop tradm tich c6 do hat
tuong d6i 6n dinh trong mdi giai doan ling
dong véi kich thudc trung binh khoang (Md) =
0,0006 - 0,014 mm (sét - bot) twong ddi dong nhat
dzc trung cho mdi trudng lang dong yén tinh.

Tuy nhién c6 4 vi tri co c?ip hat thay dobi dot
ngdt véi kich thude hat 16n hon, chi yéu 1a cat,
gom cac 16p: tir d6 sau 15 - 41 cm (Md = 0,026
mm); tir d0 sau 142 - 145 cm (Md = 0,048 mm);
tr d6 sau 190 - 407 cm (Md = 0,030 mm) va &
d0 sau 419 - 462 cm (Md = 0,051 mm). Céac 16p
tram tich nayco thanh phan cat chiém trén 80%
v6i dic diém sang mau (mau vang nhat dén
x4m tring). Do vi tri nghién ctru nim tai hd
mong ngua nén it bi anh hudng boi tac dung
cia dong lyc dong. Nhu vay, trim tich ling
dong twong d6i dong nhat, mdi truong ling
dong yén tinh va dic trung chu yéu 1a bot sét
(bun sét). Do d6 4 16p tram tich voi cap hat tho
dot ngot tai cadc do sau khac nhau trong cot mau
cho thdy méi trudng ling dong trim tich da
thay d6i - moi truong c6 dong luc dong lon.
Day la moi truong gan voi 1ii rat dic trung cho sy
gia taing dong luc dong dbi voi cac song mién ni.

Nhu vay, dya trén ket qua phén tich d¢ hat
va nhan dién vé mau sic, co thé cho phép xéc
nhéan it nhét 4 tran 1t xdy ra tai luu vuc séng
Dik Bla - tinh Kon Tum néi riéng va Tay
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Nguyén néi chung trong giai doan gan day. Ké:[
qua phan tich do hat tai 161 khoan OBS dugc thé
hién trén Hinh 2.

3.2. Téc d¢ ling dong tram tich va tudi tram
tich lii

Do *'°Pb du duoc tinh bang *'°Pb tong sb
trir di hoat do ***Ra. Tir két qua tinh toan mat do
khéi va hoat d6 *'’Pb du ta tinh dugc *'’Pb du
tich liiy va téc do ling dong trim tich theo cong
thac (1) va (2).

Tur két qua tinh todn Bang 2 cho thay: hoat
d6 *'°Pb bién thién trong khoang rong tir 0,8
dén 21,35 Bg/cm®. Tuy nhién, tc d6 ling dong
tram tich lai khong chi phy thugc vao hoat do
cua *'°Pb du tich cyc ma con phu thude vao do
sdu cot tram tich hay do day 16p tram tich. Tdc
d6 ling dong trAm tich dao dong trong khoang
tir 0,91 cm/nam dén 109 cm/nim twong ng véi
cac giai doan thoi tiét thay d6i, hodc han han
hoac It lut va trung binh dat 4,02 cm/nam.

Tai vi tri OBS1-5, OBS1-15 va OBSI1-17
twong g vadi cac do sau 15-41cm, 190-407cm,
419-462cm cb toe do léng dong trAm tich cao
dot bién tir 36,59 dén 41,59 va 109,83cm/nam.
Nhu vay, téc do léng dong trérn tich cua cac lop
ndy lon gép tir 9 dén 27 lan tdc do ling dong
tram tich trung binh. Déi voi vi tri nghién ciu
1a trong mot ho moéng ngya thi di thuong toc do
ling dong trAm tich nay dic trung cho mdi
truong ling dong thay dbi hay di c6 su gia tang
dong lyc dong do lu tich hodc suon tich (ho
nam canh mot qua c’[01 phong hoa). Két qua tinh
toan tudi cac 16p tram tich cho thay, cac 16p nay
bét dAu hinh thanh tir nhitng ndm 1923 va thoi
diém c6 toc do ling dong trim tich 16n 13 vao
cac nam 2009, 1984 va 1972.

Nhu véy, c6 thé khing dinh di c6 it nhat 03
trén 10 da x4y ra tai cac vi tri co tde do léng
dong trdm tich cao dot ngdt nay twong img véi
cac nam 2009, 1984 va 1972. Dia hinh nui déc,
u6n luon lién tyc cong thém vat lidu phong hoa
nhiéu, khi c6 mua 16n xay ra dong khong thoat
kip s€ gay nén céc tran 1 (14 quét, Ii bun da
hoac suon tich) 1a nguyén nhan giai thich cho
lugong trAm tich 16n duoc tich tu tai day. Do
ndm & phén ha luu, lai trong hd méng ngua nén

tram tich twong déi min va dic trung boi cac
tram tich cat (cudi, soi thdm chi 1a tang s€ dugc
tich tu tai phan thuong luu). Cac két qua diéu
tra, tham véan y kién cong ddong ciing nhu két
qua quan tric luong mua tai khu vuc nghién
ctru dong thoi chi ra thoi gian xay mua 1ii 1a vao
cac nam 2009, 1996, 1984 va 1972 [36]. Cac
két qua nay 1a trung khép vé6i cac tinh toan
bén trén.

Amnh 16i B hat

00 mm o lmm T Ghi chi
Sét | Bt | Cat | San | Cuii|
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AL __
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Hinh 3. Sy thay ddi d¢ hat tram tich theo do sau.
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Bang 3. Két qua tinh toan tudi 16p tram tich va téc do ling dong tram tich tai 16i khoan OBS

Ky hiéu mau D¢ sdu miu Pb-210exc tich liy ~ Sai sb Tudi Nim SAR
OBSI-1 0-3 6,8203 0,0328 0 2014 3,25
OBSI1-2 4-9 6,6271 0,0321 0,9 2013 3,80
OBS1-3 10-11 6,3089 0,0313 2,5 2011 1,28
OBSI1-4 13-14 6,0090 0,0307 4,1 2010 1,64
OBSI-5 15-41 5,7849 0,0301 53 2009 41,59
OBSI1-6 42-49 5,6691 0,0294 59 2008 5,02
OBSI1-7 50-91 5,3945 0,0287 7,5 2006 9,72
OBSI-8 92-97 4,7151 0,0266 11,9 2000 3,32
OBSI1-9 98-118 4,4570 0,0257 13,7 2000 7,27
OBSI-10 119-141 42517 0,0248 15,2 1999 8,06
OBSI-11 142-145 3,8901 0,0211 18,0 1996 4,87
OBSI-12 146-147 3,7918 0,0202 18,9 1995 0,91
OBS1-13 148-158 3,5420 0,0193 21,0 1993 1,50
OBSI-14 159-183 2,8200 0,0184 28,4 1986 12,42
OBSI-15 190-407 2,6487 0,0175 30,4 1984 36,59
OBSI-16 408-418 2,2002 0,0148 36,3 1978 4,44
OBS1-17 419-462 1,8460 0,0118 42,0 1972 109,83
OBSI1-18 463-519 1,8330 0,0195 42,2 1972 3,07
OBSI-19 550-583 1,4222 0,0162 50,3 1964 2,37
OBS1-20 584-610 1,0236 0,0146 60,9 1953 2,19
OBSI1-21 617-694 0,7171 0,0248 72,3 1942 1,34
OBSI1-22 695-697 0,4011 0,0291 91,0 1923

* Ghi chii: SAR 13 toc d6 ling dong tram tich

3.3. Két qua xdc dinh do rong vong cdy va thoi
gian xay ra han han

Dé nghién ciru tai 1ap c¢d han han tai khu
vuc, nhom nghién clru tién hanh phan tich do
rong vong sinh trudng cdy Po Mu trén co s& ddi
sanh voi mot sé dic trung khi hdu (ché do nhiét,
ché d6 mua) v6i chi sb khi hau téng hop (PDSI)
va v6i cac di thuong vé khi hau (El Nino, La
Nina) ctia khu vuc. Trong d6, chi s6 kho han
PDSI duoc thiét 1ap dua trén dit liéu téng hop
vé luong mua va nhiét do, duoc thyc hién ban
dau boi Palmer (1965) [37] va lién tuc dugc cap

nhat. Chi s6 PDSI rat hiéu qua trong viéc xac
dinh nhimg giai doan kho han kéo dai. Chi sb
kho han s& dao dong tir -10 (kh6 han) dén +10
(4m u6t). Trong do, gia tri khong 13 ndm c6 ché
dd khi hau binh thuong, nhitng ndm khé han s€
s& 6 gid tri Am va nhitng nam lugng mua nhidu
thi s& c6 gia trj dwong. Chi sé PDSI dugc tiéu
chuan héa cho nhimng ving khi hau, do d6 c6
thé st dung cho bét cir khu vuc nao dé mo ta
nhitng dot han han hoac diéu kién lwong mua.
Dit liéu chi sb PDSI trong bai bao dugc ké thira
cua Buckley (2007) thu thap cho khu wvuc
Bidoup Nui Ba [13, 14]. S6 lidu duoc 1y tir gia
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tri trung binh ctia 9 6 ludi, kich thudc cua mdi 6
luoi 1a 2,5° x2,5°.

Két qua phan tich 39 mau 15i cdy cho thay:
(1) Céac cay Po Mu tai khu vuc nghién cuu co
tudi doi sip si khoang 100 nam; (2) Do rong
vong nam (Kd) dao dong tir 0,366 (1998) dén
1,399 (1925), va trung binh dat 0,992mm; (3)
Céc nam c6 chi sé Kd thip (Kd<0.7) 1a vao cac
nam1998, 1987, 1983, 1973, 1960, 1952, 1941,
1937, 1931 va 1914.

Trén co sé cac két qua phan tich do rong
vong nim nhoém nghién ctru tién hanh déi sanh
v6i cac dit lidu khi hau khu vuc va thu duoc két
qua nhu sau:

V& ché d6 nhiét: Nhiét do 1a yéu t& anh
huéng rat 16n dén sinh truéng cua cdy. Tuy
nhién d¢ twong quan giira chi s6 sinh trudng
vong cay véi nhiét do tai khu vuc khong dugc
r0 rang. Ly giai cho viéc nay vi dir liéu khi hau
dugc 1y tir tram khi twong Kon Tum c6 d6 cao
h = 536m, bén canh d6 dia diém 1y mau 1a ¢
d6 cao 1500-2000m, nhu vay 1a nhiét do trung
binh nam tai noi cdy Po Mu duoc liy miu s&
thép hon nhiét do tai tram Kon Tum khoang
5,5-8,5°C (theo quy luat gidm nhiét do theo do
cao dia hinh 0,5-0,6°C/100m chiéu cao). Két
qua ddi sanh gitra dir liéu nhiét do ghi nhén tai
tram Kon Tum [38] da chi ra 4 giai doan kho
han twong Ung vo6i nhiét do6 cao, vong cay hep
la cac nam 2010, 1998, 1987 va 1983 (Hinh 4).

o9+

as
Kdimm) 157 1983 1988 gm0 1950 2008 008

Hinh 4. Méi tuong quan gitra Kd va nhiét do.

Ché dé muwa: Trén co s& ddi sanh dac diém
sinh trudng vong cay (Kd) vé6i cac dit lidu vé
ché d6 mua tai thuong luu song Sé San [38] da
chi ra dugc vao nhirng nam 2010, 1998, 1987
va 1983 ¢6 lugng mua it dic trung kiéu khi hau
kho han minh ching béi vong sinh trudng kém
phat trién (tao ra cac vong nim hep) (Hinh 5).
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Hinh 5. Méi tuong quan gitra Kd voi lugng mura tai
khu vyc nghién curu.

Chi s6 khé han Palmer - PDSI: Nghién ctru
mdi twong quan giita chi s sinh trudong vong
cdy va chi sb PDSI timg thang cho thay co su
tuong quan dwong kha tot, cao nhat 1a thang 4
(r=0,5; p <0.01). Cac ndm c6 chi sé PDSI 4m
tuong ung voi chi sd vong cdy hep 1a 1998
(PDSI = -2,769; Kd = 0,366), 1983 (PDSI = -
2,058; Kd = 0,616), 1941 (PDSI = -2,17; Kd =
0,481), 1919 (PDSI = -1.733; Kd = 0,752)
chtng to trong nhimg nim trén diéu kién khi
hau kho han e ché su tang trudng cua Po Mu
(Hinh 6). Trong d6 chi sé PDSI va chi sb sinh
truong vong cdy c6 xu hudng giéng nhau trong
giai doan 1930-1952 (r=0,650), 1977 - 1990
(r=0,694) va 1993 - 2005 (r=0,47). Nhu vay,
dua vao chi sd Kd va PDSI ¢6 thé chi ra khu
vuc nghién ctru da tirng xay ra han han & mirc
nhe v&i PDSI chi dao dong tir -2,7 dén -1,7
(han han khoc liét nhit 1a PDSI = -10).

Dj thuwong khi hdu (El Nino va La Nina):
Viét Nam nam trong khu vuc bi anh hudng
nang né mdi khi xay ra hién tugng ENSO [24,
39]. Nhitng nam xay ra hién twong El - Nino
thi lwong mua s€ bi suy giam, luong nhiét tang
va thuong s€ xdy ra han han va ngugc lai
nhitng ndm xdy ra La - Nina thi s€ c6 mua
nhiéu [40]. Do d6, ca hai hién twong nay déu
anh huong dén khi hau cta khu vyre nghién ciru
tir d6 gian tiép anh huéng dén qua trinh ting
trudng cla cay.

ENSO I hién tugng toan cau, cac dir liu
vé hién tugng ENSO trong bai bao dugc 14y tir
két qua nghién ciru ciia My [41] tir nam 1950
dén nam 2013 trén co s¢ ddi sanh véi cac két
qua nghién ctru tai Viét Nam [16, 40].
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Hinh 7. Bién thién chi s sinh truéng vong cay vai cac chu ky ENSO [16].

Theo Hinh 7, ¢6 8 su kién EI-Nino manh truéng cua Po Mu cé tuong quan nghich véi
xay ra trong khu vuc twong tmg véi vong nam nhiét do, khi nhi¢t d§ vao nhiing ndm c6 hién
Po Mu giam nhu: 1952 (Kd = 0,739), 1958 tugng El - Nino tang thi sinh truéng ciia Po Mu
(Kd =0,909), 1973 (Kd = 0,646), 1976 - 1978 s& giam. Dién hinh 1a trong giai doan 1982 -
(Kd = 0,547), 1982 - 1983 (Kd = 0,616), 1987 1983 da xay ra hién tugng El - Nino lién tuc
(Kd = 0,525), 1997 - 1998 (Kd = 0,366), trong 17 thang va chi s6 Kd giam xudng con
2002 - 2003 (Kd = 0,618). Chi s6 Kd trung binh 0,616 (1983), giai doan 1997 - 1998 la giai
cua nhitng nam xay ra hién tugng El - Nino chi doan khu vwuc Mién Trung Tdy Nguyén bi
dat 0,615. Ly giai cho diéu nay 1a do sinh El - Nino rat manh trong lich sir [39], sinh
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truong cua Po Mu trong nam nay giam manh,
chi s0 Kd chi dat 0,366 (1998).

4. Mot s6 két luan

- Céc su kién ¢ thoi tiét cuc doan duoc chi
ra tai khu vire nghién ctru phan thuong luu séng
Sé San 1a ¢6 han han va ¢6 i lut.

- C6 10 sy kién co thoi tiét cuc doan da

duoc ghi nhan tai khu vuc nghién ctru gém:
+ 4 tran 10 ¢6 dugc xac dinh bang cac ddu hiéu
trdm tich tai hd mong ngwa v6i dic diém: chu
yéu 1a cat nam phan biét giita cac 16p sét bot
véi kich thudc do hat tho dot ngot dao dong tur
(Md)=0,180 mm dén 0,262 mm. Téc do ling
dong tram tich trung binh khoang 4,3 cm/nim
trén tong d¢ day 1a 7m, trong d6 cac 16p hat tho
¢6 tde d6 ling dong 16n gip tir 9 dén 27 1an téc
d6 ling dong trung binh.

+ 6 tran han han da xay ra trong khu vuc
nghién ctru dugc dac trung bdi; Kd dao dong
tir 0,366 dén 0,83; PDSI 4m dao dong tir -2.697
dén -1.733; luong mua thip va nhiét do cao.

Thoi gian x4y ra cac tran 14 16n vao cac
nam 2009, 1996, 1984, 1972. Tan xuat trung
binh cor khodng 12 ndm s€ xady mdt tran lii co
cuong do manh.

Thoi gian xay ra cac tran han hén la vao cac
nam 1998, 1987, 1983, 1952, 1941, 1919. Tuy
nhién, cin c6 thém s6 liéu nghién ctru vé vong
cdy c6 tudi 16n hon nita méi c6 thé danh gia
duogc chu ky xay ra cac tran han han trong khu
vuc nghién ciru.

Loi cam on

Nghién ctru nay duoc tai trg boi Trudng
Pai hoc Khoa hoc Ty nhién trong dé tai ma
s6 TN.16.20. Tap thé tac gia xin chan thanh
cam on.
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Abstract: The increase in the concentration of greenhouse gases such as CO,, CH,, NO,, CFCs in
the atmosphere is the main cause of Climate change and is an indirect cause boost of extreme weather
events. Extreme weather events such as floods, and droughts are the major calamites that the world in
general, and Vietnam in particular, are bearing. Study determine extreme weather ancient events are
the key to determine the frequency and intensity, thereby helping us foretell futuristic events.

In this study, the floods have occurred in the past based on an analysis of sediment deposition rate
by *'°Pb and 226Ra isotope and particle size analysis methods in a core sample in Oxbow lake (OBS)
beside Dak Bla River through Kon Tum Province. We have identified four flood events have occurred
over the past 100 years and coressesponding to four layer of sediments. These layers are mostly sandy
in their components that thicker from 9 to 27 times the average rate of sediment deposition. The
periods occurred of paleoflood in 1972, 1984, 1996 and 2009.

Based on the analysis of indicators on the width of the tree rings of Fokienia in Kon Pl6ng district
through Kon Tum Province which were verified with PDSI index, ENSO, precipitation and
temperature. Therefore this has allowed to identify six periods of drought in the study area, including:
1998, 1987, 1983, 1952, 1941 and 1919.

This study provides evidence to support the use of sedimentary in oxbow lakes and tree ring in
tropical regions as a proxy of past floods; thus helping us understand climate changes at on a regional
scale. Data that spans a longer period of time and in different environments is reliable results to
increase climate changes modeling accuracy to mitigate and correspond to climate change.

Keywords: Extreme weather events, Paleoflood, Paleo Drought, Sediment, Tree ring.



