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TOM TAT: Bién dbi khi hau théng qua cac cuc tri khi trong bién c6 tic dong truc tiép dén
phan bb ngudn tai nguyén nudc mit trén dao. Dua trén bo sb liéu khi twong, hai van quan tric thoi
ky 1985 - 2012 tai tram Khi tugng Hai van Ly Son da x&c dinh cuc tri cac yéu td mua, bdc hoi,
nhiét, muc nude bién va mot sd yéu t hai van khac trén dao. Bai bao danh gia mbi quan hé cia cac
cuc tri ndy V6i phan bd tai nguyén nude mat dao Ly Son. Tong lugng mua déu ¢ xu thé ting trong
tat ca cac thoi ky khoang 0,1 mm/nam. Tan sudt luong mua ¢ dao Ly Son chu yéu 1a < 50 mm
chiém 57,8%, lwong mua tir 50 - 100 mm chiém 20,7%, con lai 1a luong mua trén 100 mm chiém
21,5%. Nhiét d6 khong khi trung binh, téi cao va téi thap c6 xu thé ting trong hau hét cic thang
trong nam. Muyc nude bién trung binh ¢6 xu thé gia ting, ciing nhu cac hién tuong hai vin khac. Két
qua tinh toan tong luong dong chay tran trung binh nhidu nam 13,9 x 10° m*/nim, luong nude binh
quan dau nguoi trén ddo dat khoang 678 m*/ngudi/nam. Theo chi tiéu danh gia ciia Hoi Tai nguyén
nude quéc té thi ¢ déu co lwong nude binh quan dau ngudi thap hon 4.000 m*/nguoi/nam thi & d6

duoc xem 12 14 thiéu nude.

Tir khéa: Bién ddi khi hau, cuc tri khi tuong bién, tai nguyén nudc mat, Ly Son.

MO PAU

Xac dinh cac gla tri cuc tri khi tu:orng blen
dbi véi didu kién ¢ ddo c6 gia tri thyc ticn rat
cao. Dac biét trong xu the blen dbi khi héu
(BDKH) c4c cuc trj vé tri so mua, nén nhiét,
myc nuée bién dang, cac bién dong khi tuong
blen cuc doan khac... ¢6 vai tro tac dong manh
dén qua trinh hinh thanh tai nguyén nuéc
(TNN) trén dao.

Dua trén bo s liéu khi tuong bién thu do
dugc ¢ tram Ly Son thoi ky 1985-2012 da
dugc xur ly tai Trung tdm Khi tugng thiy van
Quoc gia ap dung phuong phap co ban trong
thong ké dé xac dinh mét sé cuc tri co lién
quan dén qua trinh hinh thanh tai nguyén nuée

mat (TNNM) trén dao. TNNM dao Ly Son
chua dugc nghién ciu day du cling nhu cac giai
phap Cong trinh trit nuéce chua phat huy hét kha
ning, nudc dudi dat chwa co quy hoach khai
thac,... 1a cac nguyén nhan din dén tinh trang
nudc ngay Cang can ki¢t ¢ dao Ly Son. Dua
trén co s& cac cuc tri khi tu:orng blen da duoc
xac dinh, bai bao da danh g1a téng quan kha
nang sinh thuy thong qua vi¢c tinh toian dong
chay tran tir phwong trinh can bang nudec.

Bai bao la két qua nghién ciru bude dau clia
dé tai ma s6 KC.09.04/16-20: “Panh gia tiém
ning, bién dong tai nguyén nudc mat, nudc
ngam va dé xuat giai phép su dung horp ly tai
nguyén phuc vu phét trién kinh té - Xa héi ¢
mot sO dao trong diém”.
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PHUONG PHAP TiNH TOAN

Phwong phap tinh cwec tri khi twong bién
Phuwong phdp tinh tan sudt thong ké

Goi m;jj la sb 14n xuit hién sy kién dam bao
diéu kién A va B. Khi do tan sudt xuAt hién Pj;
cta nhom ij dugce tinh nhu sau:

P'J = mi,j/N hoac: %Pi'j = mi,j/N.100% (1)

Con tan suat tich luy F; 1a dai lugng duoc
xac dinh baoi:

i
F :Zpi =
i=1

Trong d6: N 1a tdng s6 sb liéu.

P(x <b).(i=12..N) (2)

Phwong phdp tinh todan cwc tri

_Theo ly thuyét cac cyc tri thi voi kich thude
mau m du 16n, phan bo X4c suat cta gia tri cuc
=(X™—~u)/b, b >0
c6 thé xap xi bang mdt trong ba dang ham tiém
can sau [2, 4]:

Ham Weibull:

dai quy chuin Y™

G,,, =exp(—(-y)").y<0,k>0 (3)

3(y)
Ham Gumbel:
G, =exp(—e’) (4)
Ham Frechet:
Gy = exp(—y"),y >0,k <0  (5)

Va tuong tu cho gia tri cuc tidu:

Hyyy =1—exp(—e™) (6)
H,y =1—exp(—(=y)"),y <0,k <0 (7)
Hy,, =exp(=y"),y>0k>0 (8)

Phuwong phdp phén tich xu thé

Mot trong nhirng phuong phap phéan tich xu
thé thuong duoc xét dén 1a phuong phap hoi
qui, trung binh truot. Phu:ong phap hdi qui
dugc d& cap 1a hdi qui gluza dai lwong x va thoi
gian t, tc 12 su bién doi cua x theo t: x = f(t).
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Neu f(t) 1a mot ham tuyén tinh ta co Xu the blen
dbi tuyen tinh. D& nghién ciru xu thé bién doi
tuyén tinh ta thanh lap phuong trinh hdi qu1
y = ax + b. Trong phuong trinh hdi quy hé sé a
c6 y nghia 1 téc do bién thién cia dai luzorng
trong mot don vi thoi gian. Déu ciia hé s6 a xac
dinh xu thé ting (khi a > 0) hodc glam (khi
a < 0), con tri tuyet dbi cua a cho biet mure do
ting hay giam cua ca chudi téc do gio.

Phwong phap tinh toan cAn bing nwéc mit
cho dio

Phuong trinh can bang nuéc mit cho dao
dugc trinh bay nhu sau [7]:

P-ETa-SR-GWR-AV=0 9)

Trong do: P (precipitation): Giang thuy (mm);
ETa (actual evapotransplratlon) Lu:orng boc
thoat hoi nude thuc te tir tat ca cac nguon (dong
lai, trit lai trén mat dat va trit luong am cua dit)
(mm) SR (surface run off): Dong chay mat
chay di; GWR (ground water recharge): Luong
bo cap nudc ngam; AV (increases in soil water
storage): Su tang trir lrgng nudce trong dat.

Sau khi phan tich s6 liéu va xac dinh cac
yéu t6 dau vao, bo qua thanh phan gia tang trix
lugng nude AV khi sir dung so ligu nhiéu nam.
Tu phuong trinh trén ta viét lai phuong trinh
can bang nudc mat dé tinh toan dong chay bé
mat cho dao nhu sau:

P-ET-SR-GWR=0 (10)
SR=P-ET,-GWR (11)

Danh gia tiém ning cua tai nguyén nude
mat trén dao Ly Son thong qua két qua tong
lwong dong chay tinh theo trung binh nhiéu
ndm, 16p nudc mat chay tran va dién tich luu

vuc. Tinh toan tong luzorng dong chay ndm cho
1 don vi dién tich theo cong thirc:

Woim = Youam(Frv * 1000) (12)

Trong d6: Y, (SR): Lép nudc mat chdy tran
nam (mm) W,.z,: Tong lwong dong Chay trong
nam (m®); Fy,: Dién tich luu vue (km?).

Trén co sé cac phuong phap néu trén chung
t0i thyc hién tinh todn xdc dinh cac ddc trung
thong k&, cac gia tri cuc tri, xu thé bién dong
cua chung va tinh todn can bang nude mat dao
Ly Son.



KET QUA NGHIEN CUU
Tinh toan cuc tri muwa dao Ly Son
Diic trung théng ké muwra dio Ly Son

Theo két qua thong ké khi hau Ly Son la
khu vuc ¢6 lugng mua kha so véi cac khu vuc
khéc cua tinh Quang Ngii, téng lugng mua
hang nim dao dong tr 1.200 - 3.300 mm va
phan b khong dong déu gita cac thang trong
nam. Trong chudi so liéu thoi ky 1985 - 2012
[6, 7] lugng mua cyuc dai vao thang 9 va trung
binh lwong mua cuc dai nhidu nim thuorng xay
ra vao thang 10 va lugng mua cuc dai ngay roi
vao thang 5 va thang 9.

Xac dinh cuc tri mot 56 yéu 16 khi tuwong bién...

S6 ngay trung binh va cuc dai theo thang véi lugng mwa >100mm

" Thoi ky: 1985-2012 (Ly Son)
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Hinh 4. S6 ngay mua theo thang tai Ly Son
véi lrgng mua >100 mm (1985-2012)
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Hinh 1. Lugng mua cuc dai va trung binh
thang tai Ly Son (1985-2012)
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Hinh 2. Lugng mua cuc dai ngay theo thang
tai Ly Son (1985-2012)

Sé ngay trung binh va cyc dai theo thang véi lvgng muwa 50-100mm
10 Thoi ky: 1985-2012 (Ly Son)
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Hinh 3. S6 ngay mua theo thang tai Ly Son
véi lrgng mua 50-100 mm (1985-2012)

Hinh 5. Téc d6 bién dbi lwong mua cuc dai
ngay tai Ly Son theo ting thoi ky

‘ —o—Rmax DAY(1985-2012) ~ — Linear (Rmax_DAY(1985-2012)) ‘
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Hinh 6. Xu thé bién déi lwong mua cuc dai
ngay tai Ly Son (1985-2012)

Str dung s6 liéu mua cuc dai ngay dé danh
gia, phén tich ceong ¢6 muwa. Qua phan tich thi
lugng mua cuc dai ngay ¢ Ly Son cling & mirc
trung binh, tong luzorng mua 16n nhat trong ngdy
ghl nhan dugc dat gan 420 mm. Luong mua
ngay tai vung nghién ciru phé bién dudi
50 mm, chiém 57,8%. Tan suat mua & phan cp
mua rét to (trén 100 mm) & murc kha (21,5%).

Trong bang 1, tan suét lugng mua chu yeu
¢ dao Ly Son la < 50% Vvéi tan suat 57,8% va
lwong mura tir 50 - 100 mm c6 tan suét 20 7%.
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Bang 1. Tén suit lugng muwa cuc dai ngay (%)
tai Ly Son (1985-2012)

Tan suét Phan cap mwa (mm)

muwa cwC - - -
daingay <50 igo 120000 230000 2300
19851990 512 262 10,7 83 36
1991-2000 583 183 158 58 17
2001-2012 61,1 194 125 42 28
1985-2012 57,8 20,7 132 57 2.6

Xu thé bién dong lwong mwa trung binh va
muwa cwe dai tai Ly Son

Xu thé bién déng heong mua trung binh

Str dung tong luzorng mua thang, ndm va
lwong mua cuc dai ngay dé phan tich xu thé. S6
liéu dugc chia lam 4 giai doan: Trudc nam
1991, 1991 - 2000, 2001 - 2012 va toan thoi ky
tur 1985 - 2012. Theo ) timg giai doan, nhan thay
lwong mua c6 su bién doi kha rd, thoi ky gan
day (2001 - 2012) lwong mua c6 xu thé giam
khoang 100 - 150 mm so véi hai thoi Ky trudc
do (thoi Ky trude nam 1991 va 1991 - 2000),
tuong tng v&i giam khoang trén 70 mm so véi
trung binh nhiu nim (TBNN) toan thoi ky.

Bang 2. Luong mua trung binh (Ry,) tai
tram Ly Son theo tirng thoi ky

Pac trwng Thei ky
lwong mwa  1985-1990 1991-2000  2001-2012
Rm (mm) 2363 2340 2220
So voi
TBNN + + -
(1985-2012)
Ghi chu: + 1a tang so vai TBNN; - 1a giam so
véi TBNN.
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Hinh 7. Biéu d6 lvong mua trung binh thang
tai Ly Son theo tirng thoi doan so véi TBNN

Xu thé bién d6i lvong mua tai Ly Son voi
mot sb thang dai dién duoc trinh bay trong
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hinh 8 va hinh 9. Két qua tinh toan da chi ra
rang, tong lugng mua theo thang tai Ly Son c6
téc do bién doi kha lon va khong cé quy luat rd
rang Vao thoi ky it mua (thang I) lwong mua
co xu thé tang, trong khi d6 nhimng thang thoi
ky diu mua mua trong nam (thang VH) téng
lrong mua lai ¢6 xu thé giam manh véi mirc d6
giam khoang 3 - 5 mm/nam.

‘ ——Théng 1 (1985-2012) —Linear (Thang 1 (1985-2012))
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Hinh 8. Xu thé bién déi lwong mua tai Ly Son
thang | (1985-2012)

‘ ——Théng 7 (1985-2012) — Linear (Théng 7 (1985-2012)) ‘

500 5

400

=-2.8118x +5666.1
R?=0.0791

300 4

200 4

Lwgng mwa (mm)

100 4

0 ¥ T T T T t T
1985 1988 1991 1994 1997 2000 2003 2006

; »
200N@Mpo12)

Hinh 9. Xu thé bién déi lwong mua tai Ly Son
thang VII (1985-2012)

‘ ——1991-2000 — Linear (1991-2000)
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Hinh 10. Xu thé bién déi lugng mua tai Ly Son
(1991-2000)

Tong lwong mua déu c6 xu the tang trong
tat ca cac thoi ky, ting manh nhit 13 thoi ky



1991 - 2000 véi tbc do ting 79,9 mm/nim.
Trong gan 30 nam tir 1985 - 2012 lugng mua

c6 ting nhung khong dang k& khoang
0,1 mm/nam (hinh 10, 11).

‘ ——(1985-2012) — Linear ((1985-2012)) ‘
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Hinh 11. Xu thé bién d6i lugng mua tai Ly Son
(1985 - 2012)

Xu thé bién dong lirong mua cuc dai ngdy

Lién quan dén lugng mua cuc dai trong
mot ngay tr cac két qua tinh todn cho thiy
khong c6 su bién dong nhiéu v& tin suat qua
tung thoi ky. Trong tat ca cac thoi ky déu co su
phan bé tuyén tinh. Theo phan cap mua, tin
suat mua cyc dai ngay chu yéu déu nhé hon
50 mm (chiém hon 50%), tin suit mua vira dao
dong tr 18 - 27%. Luong mua dac biét 16n
trong 24 gio (> 300 mm) chiém ty trong khong
I6n, dao dong tir 1,7 - 3,6% va trung binh toan
thoi ky 1a 2,6% (bang 3).

Bang 3. Tén sudt lugng muwa cuc dai ngay (%)
tai Ly Son theo tirng thoi ky

Phan cap mwa (mm)

Y w0 200 200 a0o 2300
19851990 51,2 262 107 83 36
19912000 583 183 158 58 17
20012012 611 194 125 42 28
19852012 57,8 207 132 57 26

Trong khi cac thoi doan téng luzorng mua
déu ting nhung luzorng mua cuc dai ngady trong
thoi ky 1985-1990 va toan giai doan 1985-2012
lai c6 xu thé glam Mac du vay, tinh riéng cho
nhitng nim gan giy, tir 2001 dén 2012 thi tong
lwgng mua hang nam ciling nhu lugng mua cyc
dai ngay déu c6 xu hudng ting (hinh 12, 13).

Xac dinh cuc tri mot 56 yéu 16 khi tuwong bién...
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Hinh 12. Téc do bién dbi lugng mua cuc dai
ngay tai Ly Son theo ting thoi ky

‘ ——Rmax DAY(1985-2012)  — Linear (Rmax_DAY(1985-2012)) ‘
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Hinh 13. Xu thé bién d6i lugng mua cuc dai
ngay tai Ly Son (1985-2012)

Xac dinh cwc tri ctia trwong nhiét do khong
khi ¢ dao Ly Son
Diic trung théng ké nhiét dp khong khi

Bién d6 nhiét 0 khong khi trung binh tai
dao Ly Son qua ting thoi ky khong c6 su bién
dong nhleu dao dong tir 0,1-0,2 °C. Tuy nhién,
nhiét d6 tdi cao va toi thp lai c6 su thay doi
kha r0 nét qua ting thoi ky. Bién do dao dong
cuc dai cta nhiét do tdi cao va téi thip qua
timg thoi ky twong tng 1a 2,1°C va 1,8°C. Két
qua théng ké cho thiy, nim c6 nhiét do trung
binh cao nhat 1a ndm 1998, tuong ung 27,2°C,
nim thip nhat 13 nim 2011 v6i nhiét o trung
binh ndam dat 24,3°C.

Bang 4. Dic tmng thong ké (trung binh, tbi cao
va tdi thap) cta nhiét do khong khi theo cac

thoi doan tai Ly Son
Pac trwng Giai doan -
nhiét dé 1985- 1991- 2001-  Nhiéu
T 1990 2000 2012 n&m
Trung binh °C) 26,3 26,9 26,7 26,6
Téi cao (°C) 34,7 36,8 36,1 36,8
Téi thap (°C) 15,4 17,0 17,2 15,4
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Bang 5. Dic trung thdng ké (trung binh, téi cao va tdi thip) nhiét d6 khong khi
theo thang tai Ly Son (1985 - 2012)

Pic trwng Thang

)] I I 11} v \Y; VI Vil Wil IX X Xl Xll
Trungbinh 231 234 243 263 283 295 295 295 283 27,0 257 240
Tai cao 304 299 31,7 337 359 364 362 368 354 324 31,3 31,0
Téi thap 170 173 154 19,8 22,7 231 17,0 229 21,8 21,2 20,0 18,0

Bang 6. Tan suét (%) nhiét do khdng khi trung binh trong mét s6 thang
dién hinh tai Ly Son (1985 - 2012)

Khoang nhiét do

Thang

<20°C 20-22°C 22 -24°C 24 - 26°C

Mua kho Théang | 7,1 82,1 10,8
Thang < 26°C 26 - 28°C 28 - 30°C 30-32°C

Mua mwa Thang VII 82,1 17,9

Chuin sai nhiét d6 khong khi trung binh
ndm tai Ly Son dao ddng trong khoang +0,7°C
(hinh 14).
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Hinh 14. Chuén sai nhiét do
trung binh nam tai Ly Son

Xdc dinh cuc tri chu Ky lgp nhiét dé khong
khi tai ddo Ly Son

Két qua tinh toan cho thiy vé6i chu ky lip
50 va 100 nam nhiét do tdi thap tai Ly Son dua
trén ham phan bé Gumbel lan luot 1a 15,5°C va
14,9°C; nhiét do tbi cao twong tng 1a 37,1°C va
37,5°C. Nhiét d6 khong khi tdi cao tmg véi chu
ky 1dp 200 nim vao khoang 38,0°C, cao hon
nhiét d6 téi cao toan thoi ky quan tric hién nay
khoang 1,2°C.

Bang 7. Cuc tri nhiét do khong khi téi cao (Tmax) va téi thap (Tmin)
tai Ly Son ung véi cac chu ky lap

Pac trwng

Chu ky lap (nam)

5 10 20 30 50 75 100 150 200
Tmax (°C) 35,5 36,0 36,5 36,7 37,1 37,3 37,5 37,8 37,9
Tmin (°C) 17,4 16,8 16,2 15,9 15,5 15,1 14,9 14,6 14,3

Xu thé bién dpng nhiét dp khéong khi tai dio
Ly Son

Xu thé bién dong ciia nhiét dp khong khi trung
binh

Bang 8. Tdc d6 bién dong nhiét do khong khi
trung binh nam (°C/ndm) tai Ly Son theo ting

thoi ky
3 Thoi ky
Bn"’rﬁ ;:L;'})g 1985-  1991-  2001-  1985-
7 At 1990 2000 2012 2012
Trung binh 0,005 0,052 -0,017 0,015
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Trong cac thoi ky nghién ctru thoi doan 10
nam nhiét d6 trung binh trong thoi ky gin day
giam nhung tai hai thoi ky trude nam 2000
nhi¢t d6 trung binh xu huéng tang va toan thoi
ky tir 1985 - 2012 ciing c6 xu thé tang.

Nhi¢t d6 khong khi trung binh c6 xu thé
tang trong hau hét cac thang trong nam, chi c6
thang 1 va 2 1a xu thé giam véi tbc do trung
binh khoiang 0,01°C/ndam (hinh 15). Nhiét do
trung binh nhleu nim tai dao Ly Son thay dbi
theo tu:ng thoi ky. Trong d6 thoi ky 1985 -
1990 va thoi ky 1991 - 2000 ting lan luot 14



0,005°C/ndam va 0,052°C/nam con thoi ky 2001
- 2012 giam 0,017°C/nam. Xét toan thoi ky
1985 - 2012 thi nhiét d6 khéng khi trung binh
tang 0,015°C/nam (hinh 16).

0.05
O Nhiétdo trung binh
0.04

Xac dinh cuc tri mot 56 yéu 16 khi tuwong bién...

Bang 9. Bién dong nhiét 6 khong khi tbi cao
nam (°C/nam) tai Ly Son theo tirng thoi ky

. Theoi ky
Pac trwng
nhiét dé 1985 - 1991 - 2001 - 1985 -
1990 2000 2012 2012
Téi cao 0,203 0,026 -0,094 -0,015
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Hinh 15. Téc do bién ddi nhiét do khong khi
trung binh thang tai Ly Son

Xu thé bién ddi nhiét do trung binh nam tai Ly Son
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Hinh 16. Xu thé bién ddi nhiét do khong khi
trung binh nam Ly Son

Xu thé bién dong ciia nhiét do khong khi t6i cao

Giita cAc thang trong nim, nhiét do tdi cao
CO su tdang gidm xen k& nhu:ng nhiét d6 khong
khi t6i cao nim c6 xu thé giam v&i mirc do
giam 1a 0, 015°C/nam Trong khi d6 c6 nhiéu
thoi ky xu thé nhiét do khong khi tdi cao ting
nhu nam 1985 - 1990 va 1991 - 2000 lan luot la
0,203°C/ndm va 0,026°C/ndm. Do d6 xu thé
nhiét do khong khi toi cao toan thoi ky 1985 -
2012 la tang (hinh 17).

Xu thé bi€n dai nhiét d6 khéng khi téi cao nam tai Ly Son
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Hinh 17. Xu thé bién d6i nhiét d6 khong khi
t6i cao nam tai Ly Son

Xu thé bién dong ciia nhiét @ khéng khi toi thp

Ket qua tinh toan téc do bién dong cua nhigt
do t6i thap duoc thé hién qua téc do bién doi
theo ting thoi ky duge dua ra trong bang 10.
Nhiét do khong khi t6i thap toan thoi ki 1985 -
2012 c6 xu thé tang 0,025 °C/nam. Trong d6 thoi
ky 1985 - 1990 giam 0,015°C/ndm tuy nhién dén
thoi ky 1991 - 2000 va 2001 - 2012 thi nhiét do
khong khi téi thap ting 1én lan luot 1A
0,04°C/nam va 0,009°C/nam.

Bang 10. Bién dong nhiét d6 khong khi tbi thip
(°C/ndm) tai Ly Son theo tirng thoi ky

Thoi ky
Pac trwng
nhiét do 1985-  1991-  2001-  1985-
1990 2000 2012 2012
Téi thap -0,015 0,040 0,009 0,025

Mt d6 giam cia nhiét d6 tdi thip khoang
0,015°C/ndm & thoi ky 1985 - 1990 nhung
trong cac giai doan sau cung nhu cd giai doan
tr 1985 - 2012 nhigt do toi thip déu c6 xu
huéng ting. Toe do ting & ca thoi ky 1985 -
2012 khoang 0, 025°C/nam (bang 10). Tinh chu
ky cua nhiét do t6i thdp chua thé hién rd thong
qua budc trugt 2 - 3 ndam nhung budc trugt 5
nam thi the hién rd nét hon. Theo mua, nhiét do
t6i thdp déu c6 xu hudng ting va nhu:ng thang
mua kho ting nhanh hon nhitng thang mua mua
va ca nam (hinh 18).

Xu thé bién d8i nhiét do khong khi téi thap tai Ly Son
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Hinh 18. Xu the bién d6i nhiét 46 khong khi
t6i thip ndm tai Ly Son

Nhiétdd (oC)
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Tinh toan mue nuwée cuce tri

Két qud tinh todn muc nuwéce cwe tri khu vie
ddo Ly Son

Muc nuéc cao nhit xay ra véi chu ky lap
100 nam 1a 297 cm, trong khi d6 muc nudce thap
nhat véi chu ky lap 100 nam la -8 cm (bang 11).

Bang 11. Cac muc nude cuc tri (cm) theo cao d6 hai dd tai Ly Son theo timg chu ky lip

Chu ky lap (nam)

Pac trwng

mipc nwée 5 10 20 30 50 75 100
Cao nhét 272 278 284 287 292 295 297
Thép nhét 24 16 9 4 -1 -5 -8

Mgt s6 cic yéu té khdc tic dong bién dong rai
nguyén nwoc mdt ddo Ly Son
Ddc diém hai van

Ché do thuy triéu tai khu vuc dao Ly Son 1a
ban nhat tridu khong déu véi do 16n triéu khoang
1,8 - 2,0 m trong thoi ki nude cuong. Dong chay
chiu anh hudng truc tiép cua dong chay Bién
Dong, vao mua dong dong chdy ven bo co
huéng tir phia bic xudng ph1a nam, véi toc do
c6 khi dat téi 50 - 70 cm/s; vao mua hé dong cé
hudéng nguoc lai theo hudng tir phia nam Ién
phia béc, véi tde d6 dat t6i 30 - 60 cm/s. Nhiét
d6 nudc bién trung binh 13 26,1°C. Chénh léch
nhiét o6 gitra nude ven bo luc dia va nurde ngoai
khoi 1a 2 - 3°C. 6 min nudc bién trung binh
nam 13 30 - 31%o, cao nhat 1a 34%o [3, 8.

Chiéu sdu va xu hudng xadm nhip min vao
c4c ting chira nu6ce: Dia hinh cic ting chira
nude ven dao cd do cao so véi muc nude bién
dao dong tir 2 - 6 m, do d6 khi triéu 16n sé& chiu
tac dong ciia sy xAm nhdp mdn vao CAc ting
chira nudce. Tai thon Pong, x8 An Vinh ranh
gi¢i xdm nhidp man vao sdu khoang 300 -
500 m so v&i mép nude bién; ving thon Tay,
xa An Vinh vao sau 100 - 200 m; c&c vung thén
bong, Tay, Bong Ho6i, xa An Hai cling bi xam
nhap man vao sau khoang 50 - 100 m.

CAc hién tuong thoi tiét bit thuong chu yéu
la dong, bado. Hang nam trung binh ¢ 27 ngay

dong tap trung vao cac thang mua he. S6 con
bdo ¢ vung bién Ly Son it hon so vé&i Vung bién
phia béc, trong vong hon 50 ndm chi €0 24 con
bao (chlem khoang 7,6% tong s6 con bao trén
toan dai ven bién). ThO’l gian gap bdo, ap thap
nhiét doi thuong tir thang IX dén thang XI.

Tai nguyén nuwdc mat

Do dic diém dia hinh, dia mao cua dao Ly
Son [1, 2, 3, 8] mot phan lugng mua ngam
Xuong cung, cap cho nudc dudi dat, mot phin
boc hoi, phan con lai chdy tran thoat nhanh ra
bién. Chlnh Vi vay toan dao khong c6 sudi chay
thudong xuyén.

Tinh toan téng lwong dong chay tran

Tinh toan tong lwong dong chdy tran trung
binh nhiéu nam (1985 - 2012)

Ly Son chiu tdc dong chung khi hiu nhiét
déi g10 mua trén Vung bién nhi¢t d6i nong. Do
nam & vi do thip nén ché do néng thudc loai
doi dao nhat trong sb cac dao ven bd & nudc ta,
V6i tong gior nang trung binh nim khoang 2.430
gio/nam. Ngudn nhiét cao va do ning 16n co
thé khai thac cho cac hoat dong du lich, nghi
dudng, dong thoi c6 thé sir dung ngudn quang
ndng nay dé b tri cac tram dién mat troi phuc
vu nhu ciu ning luong cua cu dan trén dao.
Tuy nhién, chinh nhiét cao ning 16n lai 1am
ting boc hoi, ma luorng boc hoi 16n s& lam giam
trir luong tit ca cac ngudn nudce trén déo.

Bang 12. Gia tri trung binh cac yéu t6 khi tuong tram Ly Son (1985 - 2012)

Thang

£ ix Il I} \ \% \! Vil Vil IX X Xl Xl Canam
Yeu to
Mua 125 46,9 91,1 58,4 1316 62,6 54,7 121,3 4119 5129 4035 2421 2262,2
Béc hoi 64,4 49,7 452 48,7 68,2 90,2 1039 104,7 815 744 731 732 877,2
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Bdng 13. Phan bd lugng mua theo mua

Lwong mwa cac thang mua kho

Lwong mwa cac thang mua mwa

Tram

moowv v viooovie v Mua gy X XI Xl [ I Muoa

kho mua

Ly (mxm) 22622 91,1 584 131,6 626 54,7 1213 5197 4119 5129 4035 2421 125 469 17423
Son Tyle

100% 403 258 582 277 242 536 2297 1821 2267 17,84 10,70 553 207 77,02

(%)

Mua mua & ddo Ly Son tir thang IX dén
thang II ndm sau, lugng mua tap trung vao mua
mua chiém khoang 77%, véi tong lugng mua
kha 16n khoang 2.262 mm/ndm. Mua kho tir
thang IIT dén thang VIIL, thoi tiét kho nong do
anh hudng cua gio mua Tay Nam.

Luong mua trung binh thing thoi ki 1985-2012 (mm)
600.0
500.0
400.0
300.0
200.0
100.0
0.0

1 2 3 4 5 6 7 8 9 1011 12
Hinh 19. Biéu db lwong mua trung binh thang
thoi ky 1985 - 2012

Dua trén sé lidu lwong mua trung binh
thang thoi ky 1985 - 2012 (hinh 19), tinh toan
téng luong nudc mua sinh ra trén toan bo dién
tich dao Ly Son theo ting thang, tor d6 tinh
toan duogc luong mua theo ngay trong tu:ng
thang & dao Ly Son. Tir két qua luong nude

mua cap cho nude dudi dit thoi ky 1985 - 2012
[8] (hlnh 20) va két qua tinh toan luong muwa
theo ngay trong tirng thang o dao Ly Son tinh
duoc % lugng mua bd cap cho nudc dudi dét,
két qua dugc trinh bay trong bang 14.

Luong mua cip cho NDD (m%/ng) thiri ky 1985-2012
4000

3000 -

2000

1000 -

0 7= R A AR
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Hinh 20. Luong mua trung binh thang cung cap
cho nudc dudi dat trén dao thoi ky 1985-2012 [3]

Voi lugng mua 2. 262 mm/nam va di¢n tich
dao Ly Son 1a 9,98 km? thi téng luong nude
mua trén dao la 22,576x10° m*nim tuong
duong 61.852 m3/ngay

Su dung cac s6 liéu trén day tinh toan cho
dao Ly Son, két qua trong bang sau:

Bang 14. Két qua tinh todn dong chay tran trung binh nhiéu nim thoi ky 1985 - 2012

. Lwong mwa trung binh thang thoi B6c hoi 1985 - 2012 GWR SR
Thang ' Ey 1985 . 2012 (P) (mm)g (E) (mm) GWR (%) (mm) (mm)

1 125,03 64,40 5 6,66 53,98

2 46,97 49,70 7 3,06 -

3 91,10 45,20 6 5,45 40,45

4 58,43 48,70 7 4,33 5,40

5 131,63 68,20 5 7,17 56,26

6 62,63 90,20 7 4,45 -

7 54,73 103,90 7 3,74 -

8 121,30 104,70 6 6,84 9,76

9 411,87 81,50 2 9,92 320,45

10 512,87 74,40 2 10,87 427,59

11 403,47 73,10 3 10,10 320,27

12 242,13 73,20 4 9,90 159,03
Téng 2.262,17 877,20 115,73 1.393,19

Ghi chi: (-) 1a nhimg gia tri ma vao thang d6 khong sinh dong chay bé mat.

361



BUi Xuan Thong, Lé Tudn Pat, ...

Theo két qua tinh toan trong bang thi luong
dong chay bé mat trung binh nhiéu nim SR,;,
trong thoi ky nhidu nim tir 1985 - 2012 la
1.393 mm.

V6i dign tich dao Ly Son la 9,98 km? thi
téng luong dong cha ay b bé mit trung binh nim
trén dao 1a 13,9 10°m*nim, trong do quorng
dong chay mit sinh ra vao nhirng thang mua
mua chlem dén 90%, vao nhirng thang mua khd
chiém rat it chi 10%.

Tong lwong dong chdy tran vio thing muwa
cuc dai

Trong chudi sé liéu thoi ki 1985 - 2012 co
gia tri luong mua trung binh thang I6n nhét la
623,1 mm (thang 10/1991-2000). Néu tuong
mg 13 lugng bdc hoi thang 10 trung binh nhiéu
nam trong thoi ky 1985 - 2012 la 74,4 mm va
gi& tri bd cap nudc ngdm 13 2% thi két qua tinh
toan dong chay mat sinh ra do mua trong thang
10 14 535,49 mm (bang 15).

Bang 15. Két qua tinh toan dong chay tran cho
thang mua cuc dai thoi ky 1985-2012

Lwong mwa Béc hoi
thang 10 the&i ky 1985- GWR GWR SR
1991-2000 (P) 2012 (E) %)  (mm)  (mm)
(mm) (mm)
623,1 74,4 2 13,21 535,49

Nhu vay véi gia tri mua cyc dai vao thang
10 thoi ky 1991 - 2000 thi téng luong dong
chay bé mit vao thang cuc dai trén ddo la
5,34x10° 3/nam chiém 38% dong chay bé
mat trung binh nam thoi ky 1985 - 2012,

Két qua tinh toan téng luzorn% dong chay
tran trung binh nhiéu nam 13,9x10° m®, véi dan
So trén dao khoang 20.484 nguoi (trén dao 1o,
sb lidu 2015), néu trit lai duoc todn bo luzorng
mua nay thi lugng nude binh quan diu nguoi
trén dao dat khoang 678 ms/nguzorl/nam Theo
chi tiéu danh gla cua Hoi Tai nguyen nudc
quoc te thi quoc gia nao co lu’orn% nude binh
quan dau nguoi thap hon 4.000 m*/nguoi/nam
la quoc gia thiéu nude. Néu co g1a1 phap tét luu
gitt hét lwong nude tinh toan ¢ trén thi s€ cai
thién dugc tinh trang thiéu nude trén dao. Tuy
nhién trong thue té cdc gidi phap trit nudc mua
vao mua mua, cac hd chira cung chua phat huy
hét hiéu qua trit nudc va cac giai phap quy
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hoach tai nguyén nu¢c trén déo Ly Son con
nhiéu han ché dan dén viéc khai thac nuge ¢
dao con nhiéu bit cap. Vi vay can cé cac giai
phap cong trinh, phi cbng trinh, cdng tac quy
hoach str dung TNN ciing nhu sy quan tdm cua
Nha nuée dé som khic phuc tinh trang khan
hiém nudc trén ddo Ly Son.

KET LUAN

Tong lwong mua déu c6 xu thé ting trong
tat ca cac thoi ky, ting manh nhit 13 thoi ky
1991 - 2000 véi tée do tang 79,9 mm/nim.
Trong gan 30 nim tir 1985 - 2012 lugng mua
c6 tang nhung Kkhong dang ké, khoang
0,1 mm/ndm. Tan suét lugng mua chu yeu ¢
dao Ly Son la < 50% chiém 57,8%, lugng mua
tir 50 - 100 mm chiém 20,7%, con lai 1a lugng
mua trén 100 mm chiém 21,5%. Nhi¢t do
khong khi trung binh c6 xu thé ting trong hiu
hét cac thang trong nam. Tuong tu nhiét do
khong khi téi cao va tdi thép cling c6 xu hudng
tang 1én do tac dong cua bién d6i khi hau. Xu
thé muc nudc bién gia tdng, xam nhdp man lan
sdu vao trong dao. Xu thé bién dong manh cac
cuc tri khi tuong bién clng véi cac dang thién
tai khac d4 tac dong dén hién trang khan hiém
nude trén dao Ly Son. Lugng sinh thuy trén
dao tuong doi 16n nhu két qua tinh toan 13 13,9
trieu m® nhung voi mat do dan sb trén dao dong
dac nhu hién nay nhu cAu nuéc trén dao Ly
Son thuc su cip bach va can dugc sy quan tam.
Céc phuong phap tinh toan trén day c6 thé ap
dung cho cdc dao khac co ciu tric dia chit,
phan ting twong ty nhu Ly Son [1, 7], 6 quan
tric truc tiép khi tuong bé mit, ha1 van va tai
nguyén nude dao.
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DETERMINATION OF SOME MARINE METEOROLOGICAL
EXTREME VALUES AND ITS RELATION WITH DISTRIBUTION OF
SURFACE WATER RESOURCES ON THE LY SON ISLAND

Bui Xuan Thong*, Le Tuan Dat?, Truong Viet Chau'

YInstitute of Oceanography and Environment, Ministry of Natural Resources and Environment
Publishing House for Science and Technology, VAST

ABSTRACT: Climate change in terms of marine meteorological extreme values has direct
impact on distribution of surface water resources on the island. Based on a series of marine
meteorological data collected in the period 1985 - 2012 at the Ly Son station we have determined
some extreme values such as maximum precipitation, evaporation, air temperature, sea level and
other oceanographic elements. The present study tries to reveal some relationships between marine
meteorological extreme values and distribution of surface water resources under condition of Ly
Son island. The precipitation of < 50 mm, 50 - 100 mm and > 100 mm has the frequency of 57.8%,
20.7%, and 21.5% respectively. Due to climate change, the air temperature has the increasing
tendency for all three states of medium, maximum and minimum values. Sea level and other
oceanographic phenomena also have the increasing tendency. The calculation results show that the
average annual surface runoff is 13.9 million m®year and the water volume per capita reaches
678 m®/person/year. According to criteria of International Water Resources Association, a country
with a water volume per capita off less than 4,000 m®/person/year is considered as country of water
shortage.

Keywords: Marine meteorological extreme values, surface water resources, Ly Son.
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