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PHAN TICH XU THE THAY POI LUQONG MUA
LUU VUC SONG SEREPOK GIAI DPOAN 1981-2009

Dao Nguyén Khoi - Trudng Pai hoc Khoa hoc Ty nhién, thanh phé Hb Chi Minh

whdn tich xu hudng lwong mura trén luu viee séng Sérépdk diegc thuc hién bang cdch
< kriem dinh thong ké (kiém dinh Mann-Kendal, kiém dinh Pettit va kiém dinh chudi tuong
quan) dya vdao chuoi so liéu lwong mua nam giai doan 1980-2009 tai 9 tram do mua

trén luu viee. Két qua phan tich cho thdy heong mira nam tai hdu hét céc tram nay co xu hwong tang,
tuy nhién chi hai tram (Ddk Néng va Buén Hb) la ¢6 ¥ nghia thong ké va xu hieéng thay déi ciia heong
muca ndm tai cde tram khéng giong nhau. Bén canh 6, han han xdy ra trong giai doan nay diroc
nhén dang bang chi sé thay déi leong mira. Két qua ciia nghién ciru ndy cd thé giup cdc nha quadn
Iy trong xdy dung chién hrgc qudn Iy tdi nguyén dudi dnh hieong ciia bién doi khi hiu (BPKH).

Tir khda:Phdn tich xu hudng, lirong miea, liw viee Sérépok, kiem dinh thong ké

1. it van dé

BDKH chi sy thay dbi gia tri trung binh cua
céc bién khi hau dién ra trong mét khoang thoi
gian dai (vai thap ky). Miic du BPKH dién ra &
qui md toan cAu nhung cic tac dong cua nod
thuong thay ddi tir viing nay sang vung khéc.
Luong mua 1a mét bién khi hau quan trong dnh
hwéng 16n dén chu trinh thuy van. Phan tich su
thay déi cua yéu t6 lrong mua c6 thé gilp cac
nha quan ly trong dinh huéng quén Iy tai nguyén
nuéce va phét trién nong nghiép dudi anh hudng
cua BDKH.

Nghién clru va phéan tich sy thay d6i khi
tuong thuy van la mét trong nhiing bai toan thu
hiit dwgce nhidu sy quan tAm cia céc nha khoa
hoc trong va ngoai nude. Goceei va Trajkovi [1]
st dung kiém dinh Mann-Kendall va kiém dinh
Spearman @ phan tich su thay d6i yéu tb luong
mua cho giai doan 1980-2010 & vung Serbia.
Silva va cs (2015) sir dung kiém dinh Mann-
Kendall dé phén tich xu hu6ng thay dbi lrong
mua va dong chay cho giai doan 1960-2000 &
lwu vuc sdng Cobres, B Pao Nha. Ngb Bic
Thanh va Phan Vian Tén (2012) nghién ctru xu
thé thay d6i ciia mot sb yéu t6 khi twong giai
doan 1961-2007 cho Viét Nam bing kiém dinh
phi tham s6 Mann-Kendall va xu thé Sen.

Téy Nguyén la mét trong nhitng viing trong
diém trdng cay cong nghiép cia ca nudc, dong
vai trd quan trong trong cung cip nguyén liéu
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cho cac nganh ché bién nhu: cao su, ca phé, tiéu,
che,... Tuy nhién, v6i tinh hinh BPKH nhu hién
nay, han han va I Iut thudng xuyén xay ra va c6
dién bién phirc tap, khong ngimg ting 1én vé ca
tAn xult va cudng d6 da anh huoéng khong nho
dén tinh hinh kinh té x& hdi khu vuc. Luu vyc
song Sérépok 1a mot luu vuc 16n & Tay Nguyén,
1a ngudn cung cip nude chinh cho hoat dong san
xuét ctia hai tinh Dk Lik va Bk Néng. Do dé,
phan tich va hiéu dugc xu hudng thay dbi caa
yéu t& lwong mura trén hru vuc 13 rét can thiét cho
cac nha quan ly va hoach dinh chinh sach cua dia
phuong trong vige d& xudt cac giai phap thich
{rmg v&i BDKH va phat trién kinh t& xa hoi cua
dia phuong. Muc ti€u clia nghién ctru 1a phén
tich xu huéng thay ddi cia yéu t& Iuong mua cho
giai doan 1980-2009 bang c4c kidm dinh théng
ké (kiém dinh Mann-Kendall, kiém dinh Pettit,
kiém dinh twong quan chudi).

2. Khu vuc nghién ciru

Luu vuc sdng Sérépdk cé tong dién tich
16,420 km?, ndm trén khu vue 2 tinh Dk Lk va
Dik Nong c6 toa do dia 1y tir 11,860 -12,940°N
va tir 107,560 -108,780°E. Sérépok 14 mot phu
lwu quan trong ctia séng Mé Kéng, bat ngudn tir
c4C ving nii phia béc, dong béc va ddng cla tinh
Diék Lak (c6 d6 cao tir 800 m - 2,000 m) va nhap luu
vGi song Mé Kéng ¢ Stung Treng - Campuchia.
Luu vuc sdng Sérépok cé chidu dai 13 406 km,
trong d6 doan chay trong lanh thd Viét Nam dai
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khodng 126 km, doan chidy qua Campodia
khoang 281 km va phan dién tich thudc lanh thd
Viét Nam c6 khoang 18000 km?, bao gdm céc phu
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luu ctia soéng Sérépok nhu Prek-Drang, Ya Hleo va
Sérépdk thuong (hinh 1).
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Hinh 1.Vi tri khu viee nghién ciru

Dia hinh lwu vire khé phtic tap va chia cét 16n,
chuyén tiép tir vimg cao nguyén & phia bic va
dong bic dang ddi nii va thip din xudng ving
turong d6i bang phing vé& phia tdy va tdy nam.
Do dic diém dia hinh va vi tri dia 1y ctia ving
thudc Tay Nguyén nén khi hau cua Iuu viuc mang
tinh chét nhiét d6i gi6 mua, mét ndm cé hai mua:
mila mua va mia kho véi tdng lwong mua nim
khoang 1800-2400 mm. Mua mua thudng tir
thang 5 - 10, tring v&é1 mua gié mua tdy nam hoat
d6ng v6i lugng mura chiém trén 85% tong hrong
mua cd ndm. Mua kho kéo dai tir thang 11 - 4
nim sau. Dt dai ctia luu vire kha mau m& (chi
yéu 14 dét bazan), phi hop véi phat trién nong
nghiép.

3. Phwong phap luin

3.1. Chi s6 bién dbi lwgng mwra

Chi sb bién d6i lwong mua (8 duoc tinh theo
cOng thic sau:

& = {prlll'l‘i (1)

Trong d6: &; 1 chi sb bién dbi lwong mua cho
nidm i, Pila luong mua nim ciandm i, & wit > 13
gi4 tri trung binh va d6 1éch chuén cua lwong
mua ndm cho giai doan 1981-2009. Gia tri cua
&am c6 nghia 1a ndm d6 1a ndm han.

3.2. Kiém dinh Mann-Kendall

Kiém dinh Mann-Kendall 12 mét kiém dinh
phi tham s6 @& nhan dang xu huéng chudi sb lidu
khi twong thiy van. Kiém dinh Mann-Kendall
dirgce tinh toan nhw sau:
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v6in 1a d6 dai chudi s6 liéu, x; va x; 14 s6 ligu &
thoi diém i va j, m 13 s6 nhém chung (nhém chung
1a nhém cac s lidu co gié trj gidng nhau) va tla
s6 dy lidu trong nhém thir m. Gié thiét khong Ho
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(khong c6 xu huéng) dugc chip nhan néu -Zi-w»
< 7. <71 —ap, o 12 mitc ¥ nghia thng ké. Gié tri
Z. duong chi xu huéng ting va gia tri Zc &m chi
xu huong gidm.

Trong kiém dinh Mann-Kendall, gia tri do
déc Kendall ding dé wéc hrgng do 16m cia xu
huéng va duoc tinh theo cong thirc:

X -

% - hedian

LWL

(6)

L -

3.3. Kiém dinh Pettit

Kiém dinh Pettit 14 kidm dinh phi tham sb
diing dé tim diém thay ddi cia chudi s6 lidu. Gia
str ¢6 2 chudi sb lidu mau (x1, X2, ..., X0 va (X1,
Xw2, ..., XN) dugc chiara tir chudi sb liéu ban déu
(X1, X2, ..., xn). Gi tri kiém dinh U, N dugc tinh
nhu sau:

[

Z zggn(x, - }:J:l

i1 et
Gia thiét Ho ctia kiém dinh Pettit 12 khong c6
diém thay déi. Gia tri thdng ké K: va xAc xuét
x4y ra su kién dugec tinh nhu sau:

U. = (N
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Khi gié tri p nhd hon mitc ¥ nghia thi gia thiét
khong duoc chip nhan. Thai gian t khi Ki xdy ra
12 diém thay d6i.

3.4. Anh hwong ciia twong quan chudi

D4 khir tuong quan chudi trong chudi s6 ligu, bai
béo hiu chinh lai chudi sb ligu trude khi tién hanh
kiém dinh Mann-Kendall va Pettit. Cic budc tién
hanh nh sau:

- Tinh toén hé sb trong quan lag 1 (Ry). Hé s R,
ctia mau dit liéu x; duoc tinh nhu sau:

S s at - )
R, =2=l [ (10)
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- Néu gia tri tinh todn R khong ¥ nghia tai mirc
5% thi kiém dinh Mann-Kendall va Pettit duoc 4p
dung cho chudi sb liéu ban dau.
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-Néu gi4 tri tinh toan R: y nghia tai mirc 5%
thi trude khi 4p dung kiém dinh Mann-Kendall
va Pettit chudi s6 lidu ban ddu dwoc hidu chinh
thanh x, — 11X1, X3 —11X2, ..., Xn—I1Xnl.

Mirc ¥ nghia 95% cho Ry dugc tinh theo cong
thirc saw:

T [+1 964m-2

n-1

(12)

3.5. 80 liéu

Dit liéu mua st dung trong nghién ctru nay
thu thap tai Pai Khi twong Thiy van khu vic
Tay Nguyén giai doan 1981-2009 cho 9 tram do
mura (Ban Don, Buén Hd, Budn Ma Thuot, Cau
14, Pa Lat, bik Nong, Bic Xuyén, Giang Son
va Ma Prik).

4. Két qua va thao luin

4.1. M6 ti théng ké chudi sé liéy mwa nim

Céc tham s théng ké ctia chudi s6 liéu wong
mua nim tai cdc tram do mua trén huu vuc
Sérépdk cho giai doan 1981 - 2009 duoc trinh
bay trong bang 1. Gia tri luong mua trung binh
nam trong khoang 1579 —2537mm. Lugng mua
thip nhét & tram Budn Hb va luong mua cao
nhit & tram Dik Nong. Gi tri hé sd bién thién
(CV) 16n nhét xuit hién tai tram Ma Drak
(30,8%) va thip nhét tai tram Da Lat (11,9%).
Luong mua cta luu vuc duge tinh dya vao da
giac Thienssen va s6 liéu luong mua cta c& 9
tram trén luu vize.

4.2. Bién doi lwong mua

Chi s6 bién ddi lwong mua cho lugng mua
nam cia luu vuc duge trinh bay & hinh 2. Két
qua cho thiy cac nim han 1a 1982-1983, 1989,
1991, 1994-1995, va 2004. Két tinh toan & day 1a
phit hop véi két qua quan trac han han & khu vuc
nghién clru.

4.3. Phin tich xu huéng va diém thay doi
chudi sé ligu mwa

Hé s twong quan chudi ¢ thé kiém tra tinh
doc lap cua chudi s6 liéu luong mua nim. Trong
nghién ctu nay, d& chip nhan gia thiét Ho (khong
c6 twong quan chubi) thi gia tri R, nim trong
khoang tir -0,399 - 0,328. P thi hé s6 twong
quan lag-1 cta sb liéu lugng mua tai cc tram
quan tric dwoc trinh bay & hinh 3. Két qua cho
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thay tat ca céac tram déu chap nhén gia thiét Ho va
cac chuoi so liéu luong mua ndm cia cc tram

Lirgng mua [mm}
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nay s& dugc hidu chinh trude khi tién hanh kiém
dinh Mann-Kendall va kiém dinh Pettit.

Badng 1. M6 ta thong ké chudi sé.liéu nura nam cho giai-doan 1981-2009
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Hinh 3. Hé s6 twong quan lag-1 cho s6 liéu lirong mira nam tai cdac tram

2400

1
2100 +

1800 + T\

1200

vl

3

——1980-1995 ——1995-2009 - - Linear (1980-1995)

668x + 63214

....... Linear (1995-2009)

1980 1983 1990

1993

2000

2008

2010

Hinh 4. D6 thi xu hiréng thay @6i hweong
muea lieu viee cho 2 giai dogn 1980-1995
va 1995-2009
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Két qua phan tich xu huéng bing kidm dinh
Mann-Kendall va phan tich diém thay d6i bing
kiém dinh Pettit tai cac tram quan tric dwoc trinh
bay & bang 2. Két qua kiém dinh cho thdy xuét
hién xu huéng ting lugng mua tai hiu hét cac
tram do trr tram Ban Dén ¢6 xu hudng giam; tuy
nhién céc xu huéng thay dbi nay chi c6 ¥ nghia
théng ké & hai tram 1a Pik Noéng (20,08
mm/nim) va Budn Ho (13,26 mm/nidm). Luong
mua ndm cua luu vuc cé xu hudng ting (9,62
mm/nim) nhung khdng c6 ¥ nghia théng ké. Két
qua kiém dinh Pettit cho thiy diém thay ddi cua

lugng muwa ndm tai céc tram la khong giéng
nhau, cic diém thay d6i nim trong khoang thoi
gian tir nim 1987 dén 2006. Piém thay ddi & hai
tram Dak Nong (nim 1995) va Budn Hb (1988)
14 c6 ¥ nghia v& mit théng ké. Diém thay ddi cua
lru vuc séng Sérépdk duge tim thiy xuét hién &
ndm 1995 tuy nhién khong c6 ¥ nghia v& mit
théng ké&. Dua vao diém thay ddi ctia chudi sb
liéu Iwong mua luu vue nay (ndm 1995), ta nhan
thdy giai doan 1980-1995 luong mua luu vuc
giam (2,36 mm/ndm) va ting (3,27 mm/nim)
cho giai doan 1995-2009.

Badng 2. Két qud kiém dinh théng ké lirong mira ndm cho giai dogn 1981-2009

) Kiim dinh Mann-¥ endall Kitm dinh Pettit
Tram .
; Z i 4 Ky t 1]
Ean £%n AL038 -2.075 ‘ % 1987
BT 0153 7.831 0 |5G7
hu 14 i .43 56 |989
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Bk Bng 275 20,08 ok 110 [905 %
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CGhang Son 048 | 3.3m &1 2006
Ma Bk 0116 12677 44 1987
Budn Ho 0,307 13.235 i g1 1988 #
L viee 120 0615 TH 1993

(**) Mirc y nghia 5%, (*) mitc y nghia 10%

5. Két ludn

Xu huéng va diém thay d6i ciia yéu t6 luong
mua giai doan 1981-2009 trén luu vuc duogce
nhén dang théng qua kiém dinh Mann-Kendall
va kiém dinh Pettit tai cdc tram do mua trén Iuu
vuc. Bén canh do, cac su kién han trén Iwu virc
cfing dugc nhén dang bing chi sb thay dbi luong
mua. Két qua cia nghién ciru ndy c6 thé tém tit
nhir sau:

- Két qua cho thay c4c nim han xuét hién trén
lru vuce 12 1982-1983, 1989, 1991, 1994-1995,
va 2004. Két qua 14 pho hop véi két qua quan
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tric han han & khu vuc nghién ciru.

- Két qué phén tich xu hudng lwgng mura cho
thdy luong mua nim tai hiu hét cac tram mua
trén luu vuc ¢ xu hudng ting, tuy nhién chi hai
tram Pk Néng va Budn Hd 14 ¢6 ¥ nghia théng
ké.

- Két qua kidm dinh Pettit cho thiy cac diém
thay d6i xu hudng cia lugng mua ndm tai cac
tram trén Iuu vurc 13 khong gibng nhau. Piém
thay ddi cho Iugng mua cia ca luu vuc duoc
nhén dang 1a ndm 1995, tuy nhién khong cé y
nghia v& mit théng ké.
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ANALYNSIS OF ANNUAL PRECIPITATIONTREND
- IN THE SEREPOK RIVER CATCHMENT
IN THE PERIOD 1981-2009

Dao Nguyen Khoi - University of Science, Ho Chi Minh city

Abstract: Precipitation trends in the Serepok River Catchment were analyzed by using Mann-Kendall
test and Pettit tests. For this purpose, rainfall data from 9 rain gauges in the study area over the
period 1981-2009 were used. Beforeanalyzing the trend, serial autocorrelation test was conducted
to remove serial correlation from the time series. The annual analysis of precipitation series suggests
that the precipitation had an increasing trend but only 2 stations had increasing trend at a 5%
significant level. In addition, the result of the Pettit test indicates that the change points of
precipitation series mainly occurred in the 1987-2006 period. Moreover, the drought events were
also analyzed by rainfall variability index. The results obtained in this study could be useful to
managers/policy-maker in managing and adapting climate change.

Keywords: Trend analysis, Precipitation, Serepok River Catchment, Statistically Test.
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