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Tém tit: Trén luu vuc song Sedone co rat it cdc tram do mua. Cac dir liéu do muwa hién nay hau
hét dwoc do tai cdc tram do mwa va phdn bo khéng déu trén heu viee. Nghién civu nay sir dung so
liéu mwa vé tinh CHIRPS ¢é dg phdn gidi cao (~5.5 km) véi s6 liéu muwa thang tiv nam 1981 dén nay
dé tinh todn chi sé chudn héa lwong muwa (SPI) cho nhitng viing khong cé sé liéu do muwa trén hiu
viee song Sedone. Két qua nghién ciru cho thdy twong quan gitta mua thang thiee do va vé tinh
CHIRPS tqi cdc tram do mwa c6 hé sé twong quan > 0,7, phit hop dé tinh todn. Két qua tinh todn
SPI 3, 6, 9 tir muwa thang thuc do va vé tinh CHIRPS tai 8 tram do mua ciing cho hé 56 twong quan
>(0,7 véi SPI 3, SPI 9, hé s6 tuwong quan >0,8 véi SPI 6. Tir cic két qua kiém dinh tinh todn miea vé
tinh, nghién cvru da tinh todn chi sé6 SPI 3,6,9 cho cdc ving khéng cé s6 liéu do muwa. Céc két qua
tinh todn SPI theo khéng gian c6 thé cho cdc nha quan 1y, nguoi dimg ndm bt dwoc nhitng ving

nao co kha nang bi han cao thay vi gia tri tai cac diém co so liéu do mua tai tram.
Keywords: Dir li€u mua v¢ tinh, SPI, luu vuc Sedone.

1. GIOI THIEU CHUNG

Hién co nhiéu nguén dir lifu mua vé tinh
khac nhau c6 do phan giai cao. Ngudn dit liéu
mua v¢ tinh tir Climate Hazards Group Infrared
Precipitation with Stations (CHIRPS) c6 do
phan giai cao véi sb liéu mua ngay/thang/nim
tir nam 1981 dén nay. Dir liéu mua GSMaP c6
0.25°
ngay/thang/ndm tir nim 2000 dén nay. Dit liéu
mua CMORPH (Climate Prediction Center
Morphing Technique) c6 dd phéan giai 0.25° v4i

dd phan gidi véi sO ligu mua

sO liéu mua ngay tir nam 1998-2019.

Dir liéu mua thang CHIRPS ¢6 tir nam 1981
dén nay da dugc sir dung trong nhiéu nghién
ctru trén thé gi6i va trong nude dé nghién ctru
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han va tinh toan chi s6 SPI (Jiabin Peng, 2021).
Trong két qua nghién ctru danh gia chat lwong
mua vé tinh (Feng Gao, 2018) da danh gia chét
lwong mua thang CHIRPS tir 1981-2015. Két
qua cho thiy mua thang/mia/nim cho chét
lwong tot. Nghién ctru ciing sir dung lrong mua
thang CHIRPS dé tinh ton chi s6 SPI tal mot $6
tram trén luvu vuc song Hai Ha (Haihe), Trung
Qudc cho két qua t6t, phit hop véi két qua tinh
toan tir cac tram c6 sd lidu thuc do. Nghién cuu
cta (P.Sandeep, 2021) & An d6 st dung dit liéu
CHIRPS va MODIS cho thay dit liéu mua théang
CHIRPS dugc st dung dé tinh toan chi sb SPI
trong thoi ky sinh truong ciia cay trong ciing rat
phu hop.

O Viét Nam (Nguyén Viét Lanh va Cs, 2018)
da nghién ctru st dung lugng mua thang cua
CHIRP dé tinh toan chi sb chun héa lwong mua
(SPI). Két qua nghién ctru cho thiy lwong muwa
thang CHIRP kha phti hop véi quan tric va co
thé nim bat dugc cac dic diém han khi tuong
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dién hinh, nghiém trong, nhit 13 sy kién nam
1990-1994 va 2015-2016. Han ¢6 xu thé xay ra
trén hau khép tinh Thanh Hoéa; han nang ndi troi
& phia Biac va phia Tay Bic vdi tan suat 8-9%,
han rat nang ndi troi & ving phia Déng Nam va
Tay Nam tinh Thanh Hoa véi tan suat 3-4%.
Han khi tugng nghiém trong c6 tac dong dang
ké dén suc khoe thyuc vat va cdy trong & Thanh
Hoéa. (Ng6 Anh Ta, 2021) da tinh toan luu
luong dong chdy theo thoi doan dya vao mod
hinh HEC-HMS, sb liéu mua duoc st dung tir
anh v¢ tinh CHIRPS.

Tir céc nghién clru ¢ trong nudc va trén thé
gi61, nghién ctru ndy lya chon dir liéu mua thang
CHIRPS 2.0 dé tinh todn cac chi s han cho
nhirng ving khong c6 tram do mua trén luu vuc
song Sedone.

2. DU LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Luu vuwe nghién ciru

Song Sedone 1a mdt nhanh cuia song

MeKong, nam ¢ phan phia Nam ctia Lao va ¢
dién tich khoang 7.000km’. Luu vuc song
Sedone chay mdt phin qua céac tinh Saravan va
Champasack va ciing c6 mot phan nho qua cac
tinh Savannakhet va Xekong (VinVilay, 2018).
Phan 16n cac khu vuc caa luu vuc song Sedone
tuong dbi bang phang v&i mot vai ngon ndi &
phia thuong ngudn cta luu vyc. Cao do cia luu
vuc khoang 183m (so véi muc nude bién) tai
Saravan, 140m tai huyén KongSedone va 102m
tai Pakse. Luu vuc song Sedone rat gidu tai
nguyén rimg. Rimng che phu chiém hon 45,77%
téng dién tich cua Iuu vuec. Dt ¢ khu vuc nay
chu yéu 1a dat xam bac mau, dat Cambisols va
Luvisols (cat, mun, dat sét va trong luc) c6
tiém ning 16n trong phét trién néng nghiép.
Dan cu sinh sdng trong luu vuc song Sedone
xap xi khoang 700.622 nguoi (NSC, 2021). O
cap tinh, Champasak 1a dong dan cu nhét, tiép
theo 14 Saravan va Sekong c6 sb luong cu dan
it nhat.
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Hinh 1. Luu vuc song Sedone

2.2. Dir liéu mua v¢ tinh

Nghién ctou st dung dir litu mua thang
CHIRPS 2.0. Cac dit liéu nay c6 thé download
tr trang web  https:/data.  chc.ucsb.
edu/products/CHIRPS 2.0/global monthly/tifs/.
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D li¢u luong mua thang CHIRPS tu
1981-nay c6 d0 phan giai cao. Sau khi
download dit liu vé, nghién cuu da cét
phan mua tai luu vuc song Sedone ra riéng
dé tinh toan.
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2.3. Dir liéu mua thue do

Trong luu vuc va lan cén cé 8 tram khi tugng
(KongSedon, Saravane, Selabam, Pakse,
LaoNgam, Nikom34, Batieng, Paksong) véi )
liéu quan tric day du vé nhiét 4o, do am, luong
bbc hoi, toc do gio, luong mua va sd gio ning.
Nghién ctru sir dung s6 liéu mua cia 8 tram trén
tir nam 1990 dén 2020 d¢ tinh toén chi s6 chuan
hoa lugng mua (SPI) theo cac quy mo thoi gian
khéc nhau (3, 6 va 9 thang - SPI3, SPI6, va
SPI9) duoc tinh toan xac dinh han han khi
tuong cho luu vuc séng Sedone.

2.4. Phuong phap nghién ciru

Xac dinh diéu kién khé han: Chi s chuan
hoa Iugng mua (SPI) duoc sir dung dé xac dinh
diéu kién khé han trén luu vuc song Sedone.
SPI 1a mot dang chi s6 duogc xay dung dua trén
co so tinh toan ham phan bd chuan cua luong
mua SPI duoc xac dinh nhu cong thire:

R—R

SPI= o

Trong d6: R 1a lvgng mua, R 1a lwong mua
trung binh va ¢ 1a d6 léch tiéu chuan. SPI 1a
mdt chi s6 khong thir nguyén mo ta dicu kién
khé han x4y ra khi nho hon 0. Nguoc lai,
diéu kién 4m uét xay ra khi SPI 16n hon 0.
SPI cang am, diéu kién kho han cang khic
nghiét. Trong nghién ctru nay, muc d6 khic
nghiét nhat cta diéu kién kho han duoc xic
dinh thong qua gia tri Am nho nhét cia chi s6
SPI (goi 1a SPI-Min).

Céc budc tinh toan chi s6 SPI c6 thé tham
khao tir cac dé tai, bai bao di duoc cong bd
nhu 2015),
(Pramudya, 2018). Bang phan cdp han theo
SPI nhu sau:

cia (Nguyén Vin Thing,

Bang 1. Ngudng chi tiéu han theo SPI

SPI>0 Khong han
-1 <SPI<0 Han nhe
-1.5<SPI<-1 Han vira
-2<SPI<-1.5 Han nédng

SPI <-2 Han rat nang

DPé tinh toan chi sé SPI tir dir liéu mua
thang CHIRPS 2.0 cho nhiing vung khong cé
s6 liéu do mua. Nghién ctru di tién hanh thu
thap sb liéu lugng mua thang CHIRPS tir nim
1981 dén nay. Nghién ctru thu thap s liéu
mua cta 8 tram trén tir nim 1990 dén 2020.
Luong mua vé tinh duge danh gia véi sd liéu
mua thuc do tai cac tram do mua. Tiur d6 tinh
toan chi s& SPI tai cac tram c6 sd liéu mua
thuc do va so sanh kiém tra v&i SPI tinh toan
tr mua v¢ tinh. Sau khi tinh toan nghién ctru
s€ tinh toan SPI tir mua v€ tinh cho toan bd
cac vung khong c6 sb liéu do mua trén luu
vuc song Sedone

Download dir Thu thap s6
liéu mua vé litu mua thuc
tinh do
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| luong sb lisu |

¥
Hiéu chinh dir liéu
mua vé tinh

k4

Tinh toan SPI cho nhitng ving khéng co
dir liéu do mua

Hinh 2. Phuong phap nghién cuu

3. KET QUA NGHIEN CUU

3.1 Phén tich dir li€u mwa v¢ tinh

Céc két qua tinh toan tir mwa vé tinh va mua
thuc do cho thdy twong quan giira mua thang
thuc do va vé tinh CHIRPS cu thé nhu sau. Véi
luong mua < 200 mm cé quan hé chat ché con
luong mua thang >200 mm thi quan h¢ tuong
quan kém hon. Tir thang 11 nim trudc dén
thang 2 ndm sau c6 nhiéu thang c6 lwong mua
thuc do 1a 0 mm nhung s6 liéu mua vé tinh thi
van ¢6 tir 0 - 20 mm. Do lugng muwa phan bd roi
rac vé hai phia duong twong quan nén viéc hiéu
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chinh dé ndng cao chit lwong mua la rat kho.
Péi v6i cac thang mua khd, luong mua v¢ tinh
thuong cao hon so voi thuc do. Nghién ctru hiéu
chinh giam tir 0 -10 mm d6i véi cac thang mua

kho vé& 0 mm dé phu hop véi luong mua thue do
trong mua khé. Viéc hi¢u chinh nay anh hudng
it dén tong lrong mua nim va quan hé gitra mwa
thuc do va mua vé tinh.
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Hinh 3. Twong quan giita mua vé tinh va mua
thang tai tram Saravane

Két qua so sanh tuong quan giita mua thang
thuc do va mua vé tinh cho théy tai cac tram
KongSedo, Saravane, Selabam, Pakse, Paksong
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Hinh 4. Twong quan giita mua vé tinh va mua
thang tai tram Pakse

c6 hé sb twong quan > 0,7. Trong dé cac tram
nhu LaoNgam, Nikom34, Sekong c6 Paksong
¢6 hé sb trong quan > 0,6.

Bang 2. Twong quan giira lwugng mua thang thuc do va mua vé tinh

TT Tram mua Thoi gian ¢6 s6 liéu quan tric Hé sb twong quan
1 KongSedo 1990-2020 0.78
2 Saravane 1990-2020 0.73
3 Selabam 1990-2015 0.7
4 Pakse 1990-2020 0.80
5 LaoNgam 1990-2020 0.62
6 Nikom34 1990-2019 0.69
7 Batieng 1990-2015 0.75
8 Paksong 1990-2019 0.71

3.2 Két qua tinh toan SPI

Két qua tinh toan chi s lwong mua chuan
hoéa (SPI) tai 8 tram trén luu vyc séng Sedone
cho két qua kha tét. Twong quan giita SPI tinh

tr mua vé tinh va muwa thuc do tai tram
KongSedo la 0.84, Saravane 1a 0.8, Selabam la
0.83, Pakse 1a 0.92. Cac tram khac ciing c6 hé¢
s6 twong quan > 0.8.
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Hinh 7. Chi sé SPI 3 tinh todn tir mwa vé tinh va
mua thang tai tram Pakse

Chi s6 SPI 6 cuia cac tram trén luu vuc séng
Sedone cho két qua tdt. Hau hét cac tram c6 hé
sd twong quan gitra SPI 6 tinh tir mua thuc do va
mua vé tinh > 0.8. Két qua tai céc tram

Hinh 8. Twong quan gitra SPI 3 tinh toan tur
mua vé tinh va mwa thang tai tram Pakse

KongSedo la 0.87, Saravane 1a 0.9, Selabam la
0.84, Pakse la 0.92, Paksong la 0.88. Tram
Pakse trén song Mé Kong c6 chat luong do dac
s6 liéu t6t nén hé sb tuong quan ciing cao hon.
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Hinh 9. Chi sé SPI 6 tinh todn tir mwa vé tinh
va mua thang tai tram Saravane
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Hinh 10. Tuong quan giita SPI 6 tinh toan tir
mua vé tinh va mwa thang tai tram Saravane
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Hinh 11. Chi sé SPI 6 tinh todn tir mwa vé tinh

va mua thang tqi tram Pakse

Hinh 12. Tuong quan giita SPI 6 tinh todn
tir mua vé tinh va mua thang tai tram Pakse

Chi s6 SPI 9 tinh toan tir mua vé tinh va mua thang cta cac tram c6 tuong quan kém hon so véi
SPI 6 va SPI 3. Hau hét cac tram c6 hé s twong quan > 0.7.
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Hinh 13. Chi s6 SPI 9 tinh todn tir mwa vé tinh
va mua thang tai tram Saravane
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Hinh 14. Tuong quan giita SPI 9 tinh toan tur
mua vé tinh va mwa thang tai tram Saravane
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Hinh 15. Chi sé SPI 9 tinh todn tir mwa vé tinh
va mua thang tai tram Pakse
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Hinh 16. Tuong quan giita SPI 9 tinh toan tir
mua vé tinh va muwa thang tai tram Pakse
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Bang 3. Twong quan SPI tinh tir mwa thang thwe do va mwa vé tinh

TT Tram mua Thoi gian SPI 3 SPI 6 SPI 9
1 | KongSedo 1990-2020 0.86 0.88 0.74
2 | Saravane 1990-2020 0.86 0.9 0.75
3 | Selabam 1990-2015 0.8 0.84 0.68
4 | Pakse 1990-2017 0.85 0.91 0.76
5 | LaoNgam 1990-2020 0.81 0.78 0.48
6 | Nikom34 1990-2019 0.79 0.83 0.63
7 | Batieng 1990-2015 0.82 0.88 0.65
8 | Paksong 1990-2019 0.77 0.87 0.72

3.3 Két qua tinh toan SPI tir mwra vé tinh

Két qud tinh todn SPI tu dir liéu mua v¢
tinh (Hinh 17,18,19) cho thdy déi voi két
qua tinh toan SPI 3, 6,9 tai cung thoi gian
thang 9/2020 khong phai toan luu vuc song
Sedone déu c6 gia tri SPI < 0. Phan thuong

lwu lwu vuc c6 gia tri SPI < 0 con phan ha
luu luu vuc khong han. Véi két qua tinh
toan SPI 3 thi trén luu vuc Sedone khong
han. Két qua SPI 6, 9 cho thiy phan thugng
luu luu vue co két qud han nhe con ha luu
luu vuc khong han.

Chii gidi
i i SPI3 thdng (09/2020)
B Treem Rk tovng

P Ebinghan 0-101

s  Hannhe:0:-0,087

Hinh 17. Két qud tinh toan SPI3
thang 9/2020 tir mwa vé tinh

Hinh 18. Két qua tinh todn SPI6
thang 9/2020 tir mwa vé tinh

Cleal gidi
i i SPI9 thing (09:2020)
B Trem B vons
PO Ehine ban 0167031

Han uhe 0 -1
B Hin v -1 =1, 20666

Hinh 19. Két qua tinh toan SPI 9 thang 9/2020 tir mura vé tinh
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Nhu vay, viéc Kkét hop dir li¢u mua thyc do,
mua vé tinh co thé tinh toan chi s& SPI cho
nhitng ving khéng ¢ s liéu do mua. Cac két
qua tinh toan SPI theo khong gian c6 thé cho
cac nha quan 1y, ngudi dung nim dugc nhiing
vung nao cd kha nang bi han cao thay vi gia tri
tai cac diém co s liéu do mua tai tram.

4. KET LUAN

Nghién ctru nay da tng dung mua vé tinh
CHIRPS c6 d6 phan giai cao (~5.5 km) véi sb
liéu mua thang tir nim 1981 dén nay dé tinh
toan chi s6 chuin hoa lugng mua (SPI) cho
nhirng viing khong ¢ s liéu do mua. Nghién
cuu su dung s6 litu mua cta 8 tram trén tir
ndm 1990 dén 2020 d¢ tinh toan ki€ém tra su
phu hop cua mua vé tinh véi mua thyc do trén
luu vuc. Cac két qua tinh toan tir mua vé tinh
va mua thyc do cho thdy twong quan giita muwa

TAI LIEU THAM KHAO

thang thuc do va v¢ tinh CHIRPS c¢6 tuong
quan t6t phu hop dé tinh toan. Nghién ciru
cling da so sanh két qua tinh todn SPI 3,6,9 tu
mua thang thyc do va v¢ tinh CHIRPS tai 8
tram do muwa trén lwu vuc. T cac két qua
kiém dinh tinh to4an mua vé tinh, nghién ctru
da tinh toan chi sb SPI 3,6,9 cho cic ving
khong c6 s6 lidu do mua.

Bing cach xac dinh mic do nghiém trong va
thoi diém bat dau va két thic cua han han, danh
gid SPI hd tro cai thién mo ta lwong mua thét
thuong va tinh trang thoi tiét bat thuong ¢ luu
vuc song Sedon. Chi s6 han han phuc vu qua
trinh ra quyét dinh cho cac hoat dong canh tac
va xem xét viéc thich img véi bién doi khi hau
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Abstract:
APPLICATION SATELLITE PREPITATION DATA TO CALCULATE SPI FOR
UNGAGE AREA - APPLY FOR SEDONE BASIN , LAOS

The Sedone basin on Lao PDR have few meteorological stations and uneven distribution. The
curent rainfall data are mostly measured at hydrology stations which are unvevenly distributed in
Sedone basin. This research calculates Standardized Precipitation Index (SPI) from CHIRPS
(Climate Hazards Group Infrared Precipitation with Stations) with hight resolution (~5.5 km)
conbined with monthly rainfall recorded from 1990 to now at The Hydrology station in the basin .
The results show that the precipitation from CHIRPS and observed rainfall have correlation
coefficient > 0.7. The SPI calculated with precipitation from CHIRPS and observed rainfall at
eight observed stations on Sedone basin show that the correlation coefficient > 0.7 (for SPI 3, SPI
9), correlation coefficient > 0.8 for SPI 6. The CHIRPS data from 1981 to now used to simulate
SPI for ungagged area on Sedone basin. Spatial SPI calculation results can help managers and
users capture areas of high drought potential instead of values at points with rain gauge data at
the station.

Keywords: Satellite prepitation data, SPI, Sedone river.
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