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Tém tit: Dit liu mua vé tinh dong vai trd quan trong trong nghién ctru tai nguyén nudc
trén luu vuc séng, dic biét 14 cac luu vuc song lién quéc gia, khi do phan giai va mirc do
chinh xac ctia mua v¢ tinh ngay cang dugc nang cao. Noi dung bai bao sé phéan tich danh
gia chét luong dir liéu mua vé tinh CMORPH trong thoi gian 23 nam (2000-2022) trén luu
vuc song Lam. Nghién ctru sir dung chudi dit liéu thue do tir 17 tram mua dé so sanh véi
cac 0 ludi mua theo danh gia theo thoi doan mua ngay, mua thang, mua mua va mua nam.
Céc chi sb thong ké dinh tinh, dinh luong, pha mua dé danh gia theo phan bd thoi gian,
khong gian cia dir liéu mua CMORPH. Phan tich cac két qua nghién ciru cho thay san pham
mua CMORPH c6 xu thé thién thap khoang 20% so v&i mua tram, phan bd mua theo khong
gian phan anh tt, tong luong mua theo thang twong quan kha tot véi mua tram (CC=0,81),
tuy nhién, dir liéu mua theo ngay thi chua phan anh tét khi chi sé twong quan chi khoang
0,42 va cac su kién mua 16n.

Tir khoa: CMORPH; Luu vuc séng Lam; Chi s6 thong ké.

1. Pit van dé

Nuédc dong vai trd quan trong trong sinh ké clia con ngudi va ca hé sinh thai. Day ciing
12 mot ngudn tai nguyén co ban khong thé thiéu cho su phat trién kinh té - x3 hoi bén viing.
Tuy nhién, cac van dé lién quan dén tai nguyén nudc dang ngay cang tré nén nghiém trong
do sy ting dan s6 va sy phat trién kinh té dién ra nhanh chong. Lugng mua 1a mét trong
nhing dir liéu quan trong trong cac bai toan tai nguyén nudc dac biét la nghién ctru trir luong,
phan b ngudn nudc, thién tai 1d lut [1] trong diéu kién bién doi khi hau dién ra ngay cang
phtic tap va nhanh chong.

Céc san pham luong mua hién c6 tir cac ngudn phd bién nhu; quan tric tai cac tram do
mit dét, vé tinh/radar, san phém ctia cac md hinh sb [2]. Nhiing nguén dir liéu mua c6 nhiing
dic tinh vé wu va nhuge diém khac nhau. Trong khi chat luong dir liéu quan tric mang dic
diém dang tin cdy nhét tuy nhién su phan bd khong gian ctia chung thuong thua thét va khong
dong déu, nhat 1a ¢ nhiing viing dia hinh bi han ché [3]- Céc san pham quan tric tr vé tinh
v61 do bao phu rong theo khong gian c6 kha nang bd khuyét cho cac tram do mua trén mat
dat. Mac du da co sy tién bo nhay vot vé cac _cong nghé quan tric tir xa nhu radar, v¢ tinh
nhung cac ngudn dit liéu thu nhan tir vé tinh van con tiém 4n nhiéu sai sé [4, 5] hodc do thiét
bi thu nhén [6] hodc do thuat toan woc tinh lugng mua [4, 7] hay do sy khéc biét diéu kién
khi hdu, mat dém gilra cac ving [8] ... Do vy, lua chon san pham tir vé tinh nao c6 di do tin
cay dé bo khuyét cho cac ngudn dit liéu quan trac mat dét trong tinh toan phan bd tai nguyén
nude van con 1a huéng nghién ctru duoc quan tim trong nhitng nam gan day.
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Cac san phém mua vé tinh c6 su khac biét 16n gitra cac vung, do vay, trén thé gioi1 da co
nhiéu nghién ctru tién hanh danh gia cac san phdm mua trén cac quy mo khac nhau; nhu trén
pham vi toan cau [9], cac chau luc [10, 11], khu vuc khac nhau [5, 12], viing lién quéc gia [5,
13-30], quéc gia [31, 32] hay trén cac luu vuc song [24, 33]. Sau khi thuc hién cac nghién
ctru thuong dua ra két luan khéng dinh mérc d6 chinh xac cua cac dit liéu mua vé tinh bién
d6i theo tirmg mua, timg ving khi hau va dia hinh. Nhu nghién ciru tai Indonesia [34], va chau
Au [35], Malaysia [36], Bhutan [37] dé chi ra rang, dir liéu mua CMORPH thuong thién thip
so voi mua thuc do, trong khi d6 tai khu vuc Bic Trung Quéc lai ¢6 xu thé thién cao dang Kké
[38].

O Viét Nam, cac nha khoa hoc da nghién ctru danh gia cac dir li¢u mua v¢ tinh nhu trén
mot s6 luu vue song nhu tai song Sré Pk [23] song Ma [39], luu vuc sdng Mé Cong [40,
41], khu vue mién Trung [42]. Céc nghién ctru déu chimg minh rang viée sir dung cac dir liéu
mua vé tinh hoan toan c6 thé bd khuyét cho nhitng khu vuc thiéu/khong c6 tram quan tric
mit dat va hon thé nira con nang cao hiéu qua tinh toan dong chay khi két hop voi s6 liu
quan trac mat dat [40]. Trén luu vuce séng Ca, nghién ctru [7] da danh gia 4 dit 1iéu mua GPM,
TRMM, CHIRPS, CMORPH nhung con mdt s han ché nhu; thoi doan danh gia chi 3 nim
(2015-2017), s6 lugng tram mit dét sir dung 13 12 tram, chwa dwa ra nhitng thong tin vé luong
mua cuc trj cia dit liéu mua vé tinh so v6i mua quan triac mat dat, danh gia s liéu mua theo
niam méi chi ding s liéu ciia nam 2015. Do vy, can c6 thém nhing phan tich vai chudi sd
liéu dai hon va day da hon dé c6 nhitng goc nhin toan dién vé dit liéu mua vé tinh.

Bai bao niy c6 muc dich chinh 1a danh gia s6 liéu mura CMORPH cho séng Lam (hay
con goi 1a song Ca) nham phuc vu nghién ctru danh gia tai nguyén nude trén luu vuc séng
Lam trong diéu kién ngudn dit liéu quan tric mat dat con han ché.

2. Dir liéu str dung va phwong phap nghién ciru

2.1. Khu vuc nghién cuu
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vung nhiét doi gio mua, voi Hinh 1. Ban d6 luu vyc sdng Lam.

lugng mua trung binh trén luu

vuc trong khoang 1100-2500 mm/nam, dugc chia lam 2 mua; mua mua tir thang V-X, mua
kho tir thang XI-1V [43]. Song Lam dugc hgp thanh tir 2 nhanh chinh 1a song La (chay trén
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dia phén tinh Ha Tinh) va song Ca (chay qua dia phan tinh Ngh¢ An). Song Lam tr¢ thanh
ranh gioi gitra tinh Nghé An va Ha Tinh truge khi d6 ra Bién Dong tai Cira Hi.

Mang ludi tram quan tric mua trén luu vuc con kha thua thét so voi tiéu chuén cia to
chire Khi tugng thé gidi WMO [7]. Ngoai ra, mat do phan b cua cac tram do mua chu yéu
tap trung ¢ khu vue ddng bang va thua thét ving thuong luu, mién nui (Hinh 1). Do vy,
ngudn dir liéu mua tir vé tinh co vai tro quan trong trong bd khuyét ngudn dir liéu mua trén
luu vyc song.

2.2. Dit liéu mwa vé tinh su dung trong nghién ciru

Trong nghién ctru nay, cac tac gia phan tich, danh gia dir liéu mua CMORPH (Climate
Prediction Center Morphing Technique) [46], ddy 1a dit liéu mwa dugc phat trién boi Trung
tam Du bao Khi hau (Climate Prediction Center) cia Co quan Khi tugng Quéc gia Hoa Ky
(National Weather Service) dé wéc tinh mua toan cau dua trén dit liéu vé tinh. Mua CMORPH
sir dung k§ thuat “Morphing” dé két hop va nang cao chat luong dit liéu mua tir cac cam bién
vé tinh chuyén dong nhu MODIS (Moderate Resolution Imaging Spectroradiometer) va
TRMM (Tropical Rainfall Measuring Mission). Dir liéu mua CMORPH ¢6 3 sidn phim mua
v6i d phan giai theo khong gian va thoi gian khac nhau bao gom; 30-phit/8 km, 3-gio/0, 25°
va 1- ngay/O 25°, thoi glan ¢6 dit liéu tir ndm 1998 dén nay. Dya trén mat do tram quan tric
mit dat va do phan giai thoi gian cta dir liéu hién c6 trén luu vuc, nghién ciru di chon dir liu
mua CMORPH c6 d6 phan giai phu hop 1a 1-ngay/0.25° dé tién hanh danh gia.

2.3. Dir lieu mua quan trdc tai mdt dat

bé danh gia san phém mua v¢ tinh CMORPH, nghién ctru da sir dung s6 liéu mua quan
trac tai cac tram khi twong thuy van trén luu vuc song Lam. S6 liéu mua tram bao gom dir
liéu mua theo ngay tai 17 tram do mua dugc quan tric trong giai doan 2000-2022 tir Tong
cuc khi tugng thuy van (Hinh 1).

2.4. Phwong phap nghién curu

bé phan tich hi¢u qua cua dir liéu mua CMORPH so v6i mua tram thuong c6 2 phuong
phap bao gom (1) ndi suy mua tai diém tram vé mua ludi c6 cung d6 phan giai theo khong
gian véi san pham mua vé tinh, (2) trich xuat dir liéu mua luéi vé diém quan tric. Vi cach
tiép can (1) [42] s& cho két qua céac chi sd thong ké trén timg 6 ludi mua bao phu toan bd
vung nghién ctru. Nhung phuong phap nay chi nén st dung ¢ nhiing khu vyc c6 mang luéi
tram quan { trac di day va thuat toan noi suy cung can dugc danh gia, kiém chimg dé luong
mua tai mdi 6 ludi sé dai dién cho sb liéu mua tai d6. Vai cach tiép can (2) [26] ¢6 uu dlem
co the dugc thyc hién tai nhimg luu vire song c6 mat d6 tram thua va khi so sanh tryc t1ep
cac sb liéu mua ludi voi cac gia tri quan tric tai tram mat dat s& dam bao khong lam mat di
nhitng dic diém mang tinh cyc tri cta dit liéu quan tric. Trong nghién ctru nay da sir dung
cach tiép can (2) dé danh gia mua CMORPH duoc thuc hién theo phuong phap diém tram
mua nam trong 6 ludi cia mua vé tinh s€ sir dung gia tri mua tai 6 ludi do dé so sanh vai
mua thue do. C4c ndi dung phan tich bao gdm:

Danh gi4 lugng mua theo mua/nim dya trén ban dd phan bd mua va tong lugng mua
theo mua/nam.

Danh gia lugng mua theo thang dua trén hé sb twong quan (CC), sai sé d6 1éch (PBIAS)
sai s tuyét dbi trung binh (MAE).

Pénh gia lvong mua theo ngay dua trén hé sé CC, xac suat du bao dung (PC), ty 1é canh
bao khdng (FAR) va chi sé thanh cong (CSI).

Pénh gia luong mua theo cac ngudng mua va gia tri cuc tri. Cac chi sb thong ké sir dung
trong danh gia duoc thé hién trong bang 1.
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Bang 1. Cac chi s6 duoc sir dung dé danh gia san phdm mua vé tinh CMORPH cho khu vuc nghién ctru.

Chi sb danh gia Pon vi Cong thic
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(CsI) TA+B+C
Ch thich: n: s6 ngay quan trac Oi, Gia tri mua quan tric tai tram Pi, Gia tri mua luéi
hoic gié tri luu lugng tinh toan; A: Tong sb 1an phat hién ding mua; B: Tong s 1an canh bao
mua sai (canh bao khong). C: Tong sb 1an khong phat hién dugc mua (canh bao sot); A, B,
C, D dugc xéc dinh theo bang 2.

Bang 2. Xac dinh céc chi so bién ciia pha mua.

Thuc té (o) Khong
Du bao
Co A B
Khong C D

3. Két qua va thao luin

3.1. Banh gia muwa CMORPH theo mua/nam

Cac két qua tir viéc phan tich sy bién ddi luong mua theo mua va hang nim cua tat ca
cac ving CMORPH va céc tram do mwa & quy md ludi trong giai doan 2000-2022 dugc thé
hién trong Hinh 2. Két qua cho thiy, phan bd khong gian dit liéu mua c6 xu hudng ting dan
tir ving thuong luu cta luu vie xudng vung ha luu. Piéu nay thé hién ¢ ca dir liu mua mua
va nam cuia CMORPH va cac tram quan trac mat dat. Phan bd theo thoi gian, mua kho luong
mua CMORPH nam trong khoang 95-292 mm, trong khi d6 dir liéu mua quan tric tai tram
nam trong khoang 153-566 mm.

Hinh 2 cho théy diém khac biét rd rét luong mua mua kho cua dit liéu CMORPH va dir
liéu quan tric mat dat. Mua mua ciing thé hién két qua twong tu khi lvong mua mua mua thu
duoc tir dit liéu CMORPH nam trong khodng 392-1734 mm so véi dit li€u quan tric tai tram
dao dong trong khoang 1058-1857 mm. Ciing can luu ¥ rang, dit liéu mua quan trac mat dat
chi thu thap cac tram nam & lanh tho Viét Nam, trong khi phia thugng luu (phén thudc
CHDCND Lao) khong c6 tram quan tric mit dat, day ciing 1a khu vuc c6 lugng mua thip
hon so v&i cac ving khéc ctia Iuu vire. Phan bd tong lwong mua trung binh nhiéu nam cho
théy, luong mua CMORPH thién thép so voi lugng mua mat dét. Cu thé, khu vuc ha luu 1a
vung c6 lugng mua lon nhét véi gia tri quan tric tai tram mat dat [én dén 2430 mm/nam,
trong khu dir liéu CMORPH chi khoang 1930 mm/nam.
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Hinh 2. Phan b lvong mua theo mua, nam cua dir lifu mua CMORPH va tai tram quan tric(Obs)

trén luu vuc song Lam trong giai doan tir 2000-2022.

3.2. Danh gid miwa CMORPH theo tong heong mua thang

Chudi thoi gian luong mua trung binh Thang trén luu vuc cia CMORPH trong giai doan
2000-2023 dugc danh gia dya trén dir liéu do mua quan tric tai 17 tram do trén luu vuc sbng
Lam. Két qua hé s twong quan (CC) giita mura CMORPH va mua tai cac tram quan tric mat
dat nam trong khoang 0,72-0,88 thé hién su tuong quan kha tbt gitra mua CMORPH va mua
tram (hinh 3). Tuy nhién, khi xét chi s d6 1éch PBIAS cho thdy muwa CMORPH thién thip
s0 v6i mua tram khoang 20%. Ving thién thap nhiéu nhat thé hién ¢ khu vuc thugng luu cia

cac song nhu tai tram Hoa Duyét (-42%), Muong Xén (-39%), Son Diém (-31%) (bang 3).
Gia tri Sai s6 tuyét d6i trung binh (MAE) ctia cc tram nam trong khoang 51-97 mm/thang

Do vay, c6 thé sir dung dir liéu mua CMORPH dé tinh toan tai nguyén nudc (voi s6 liéu mua
thang), can luu y vé tong luong thién thap so vai dit liéu thuc do.

Bang 3. Cac chi s6 thong ké cua sé liéu quan tric va lugng mua CMORPH va theo thoi gian Ngay/Théng.

Thoi Thoi
STT TénTram doanso CC MAE BIAs PC FAR CSI STT TénTram doanso CC MAE BIAs PC FAR CSI
sanh sanh
. Thang 0,84 79,69 0,22 Thang 0,79 75,05 -0,27
1 Ctra Hoi . 10 Nghia Khanh
Ngay 049 592 0,22 067 055 0,35 0,43 597 -0,27 0,69 0,52 0,39
. Thang 0,73 56,66 0,31 . Thang 0,83 63,95 -0,11
2 Ctra Rao . 11 Quy Chéu .
Ngay 0,30 4,63 0,31 0,71 043 0,46 Ngay 043 6,19 -0,11 0,72 0,36 0,49
Thang 0,82 67,11 0,20 Thang 0,79 69,60 -0,18
3 b6 Luong . 12 Quy Hop .
Ngay 046 580 0,20 0,69 042 0,41 Ngay 043 6,19 -0,11 0,69 043 0,44
Thang 0,84 59,17 0,15 Thang 0,83 78,56 0,31
4 Dua . 13 Son Diém .
Ngay 045 557 0,15 0,68 0,44 0,40 Ngay 045 6,17 0,31 066 042 041
. Thang 0,86 97,21 0,42 Yén Thuong Thang 0,85 64,62 0,25
5 Hoa Duyét R 14 ’ R
Ngay 046 6,74 042 066 046 0,39 Ngay 039 6,10 0,25 065 051 0,36
. Thang 0,83 76,87 0,31 ) Thang 0,72 82,07 0,23
6 Linh Cam R 15 Con Cubng R
Ngay 046 591 031 0,67 043 043 Ngay 0,37 6,30 0,23 064 042 0,39
_ Thang 0,73 55,81 0,39 N Thang 0,86 91,71 0,37
7 Muong Xén . 16 Chu Lé .
Ngay 030 3,76 0,39 0,71 055 0,40 Ngay 041 6,62 0,37 065 051 0,37
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Thoi Thoi
STT TénTram doanso CC MAE BIAs PC FAR CSI STT TénTram doanso CC MAE BIAs PC FAR CSI
sénh sénh
Thang 0,88 59,70 0,23 . Thang 0,88 78,27 0,33
8 Nam Dan . 17 Vinh .
Ngay 052 542 0,23 0,68 050 0,38 Ngay 050 6,02 0,33 067 044 041

Tuong ~ Thdng 075 5132 027
Duong  Ngay 031 442 027 072 042 047
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Hinh 3. Chi s6 tuong quan va sai s6 do léch (%) tai cac tram cua khu vuc nghién ctu.

3.3. Danh gia muwa CMORPH theo luong mwa ngay

Két qua danh gia hé s6 twong quan gitra s6 liéu muea CMORPH va mua tram theo chudi
sO liéu mua ngay dugce trinh bay trong Bang 3, v6i hé s6 CC nam trong khoang 0,2-0,52, gia
tri nay thap hon nhiéu so v6i hé CC danh gia theo chudi thang. Khu vuc thuong luu vuce cd
hé sb tuong quan chi khoang 0,2-0,4, khu vuc ha luu gi4 tri CC phé bién trong khoang 0,4-
0,5. Su khac biét gitra mua CMORPH va mua tram con thé hién thong qua kha ning nhan
dién mwa khong (FAR) cua dit lisu CMORPH nam trong khoang 0,36-0,55. Kha nang phat
hién ding sy kién mwa dugc phan anh qua chi s6 thanh cong (CSI) cua dit liecu CMORPH chi
khoang 0,41. Trong khi do, xac sudt nhan dién dung (PC) ca hién twong khong mua va c6
mua nam trong khoang 0,62-0,72, két qua nay tuong dugc voi nghién ciru trude d6 cua [7].
Qua d6 c6 thé thiy, chudi sb liéu mua ngay cia CMORPH moi chi phan anh phan nao cac
hién tuong mua va khong mua so véi thuc té.
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Hinh 4. Chi s6 twong quan va xéac suat nhan dién ding hién twong cia mua CMORPH theo sb
liéu mua ngay.
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3.4. Banh gia lwong mwa theo cac nguong mwa va gia tri cyc tri

Hinh 4 thé hién ty 1¢ phan trim tong luong mua theo cac ngudng mua nho (0,1-6.0 mm),
mua vira (6-50 mm), mua to (50-100 mm), mua rat to (>100 mm). Két qua cho thay, trén luu
vuc chu yéu xay ra hién tuong mua vira, véi luong dong goép chiém khoang 50% tong luong
mua trén luu vyc. Trong khi do, lugng mua nho va mua to chiém khoang 10-25%. Pac biét
v6i lugng mua rat to, thi dit liéu mua tram cho lugng dong gép khoang 26% cao hon so voi
mua CMORPH (19%). Qua dé cho théy, dit liéeu CMORPH ludn c6 xu thé thién thap véi cac
tran mua 16n, chua phan anh dugc céc gia tri mua cyc tri.

60

50 |
/ﬂ "\

£
L ,"l’ .“'. *,

—&-—Muwa tram
——CMORPH| |

Phan tram (%)
W N
o o

[
o
~

<0.3 03-6.0 6.0 - 50 50 - 100 > 100
Nguwdng muwa (mm/ngay)

Hinh 5. Ty 1& lugng mua theo cac ngudng mua.
4. Két luan

Dua trén nhitng phan tich, danh gia CMORPH trén céac thoi doan cho thiy rang & ca 3
thoi doan mua mua, mua thang, mua ngay, dir liéu v¢ tinh déu co xu huéng danh gia mua
thap hon so vé6i thuc do. Phan bd theo khong gian, dit liéu mua CMORPH phan anh kha tbt
xu thé lugng mua giam dan tir thuong luu vé ha luu ven bién phu hop vai phan bd cua dir
liéu mua tram. Phan bé theo thoi gian, dit lisu CMORPH phan 4nh t6t v6i chudi s liéu theo
thang thé hién qua hé s6 tuong quan trung binh tai 17 tram 1a 0,81. Tuy nhién, véi s liéu
mua theo ngay cho thidy, mua CMORPH chua phan anh t6t kha nang phat hién sy kién co
mua khi chi s6 CSI dao dong trong khoang 0,35-0,49. H¢ sO twong quan trung binh tai ca
tram chi khoang 0,42 cac hién tuong mua rat to ludn ¢ xu thé thién thap so véi dit liéu tram.
Céc két qua nghién ciru cho thay sy trong dong véi cac nghién ciru trude d6 dugce thyc hién
& cung vung khi hau nhu nhién ctru & Malaysia [36], luu vuc séng Mé Cong [40]. Do do, dé
nang cao d¢ chinh xdc cta du liéu mua vé tinh can tién hanh sir dung céac thuat toan hiéu
chinh nhu; hiu chinh phén vi phi tham s6 (nonparametric Quantile Mapping) [47], ty 1€
tuyén tinh (linear scaling) [47], ngudng cudng d6 mua [48], hi€u chinh sai so ty 1€ [49], phan
tich hdi quy [50], mang than kinh nhan tao [51]. Véi két qua danh gia o trén, c6 thé s dung
dit liéu mua CMORPH cho bai toan tinh toan tai nguyén nudc hay phan tich bién d6i khi hau
& bude thoi gian thang, mua, nim ¢ nhimng vung thiéu s6 liéu quan tric (nhu vung thuong
luu).

Dbong gop cua tac gia: Xay dung y twong nghién ciu: T.M.N., N.Y.N., D.D.K.; Lya chon
phuong phap nghién ctru: T.M.N., N.Y.N.; Thu thap va xt ly so liéu: B.b.K., N.C.T.; Viét
ban thao bai bao: T.M.N., N.Y.N., B.b.K., N.C.T.; Chinh stra bai bao: T.M.N., N.Y.N,,
b.bK.
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Loi cam on: Nghién ctru nay duoc tién hanh trong khudn khé dé tai QG.23.19 cia PHQGHN

Loi cam doan: Tap thé tac gia cam doan bai bao nay 14 cong trinh nghién ciru cua tap thé tac
gia, chua dugc cong bo ¢ dau, khong sao chép tir nhitng nghién ciru truede day; khong co su
tranh chap loi ich trong nhém tac gia.
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Assessing the precision of CMORPH satellite-derived
precipitation in the Lam river basin
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Abstract: Satellite-derived precipitation data has become increasingly pivotal in water
resources research, particularly within transboundary river basins, owing to advancements
in resolution and accuracy. This study delves into an extensive evaluation spanning 23 years
(2000-2022) of the CMORPH satellite precipitation product within the Lam River basin.
Employing data collected from 17 rain gauge stations, the study meticulously assesses
precipitation patterns across various temporal scales, including daily, monthly, seasonal,
and annual periods. Utilizing a diverse array of statistical metrics, both quantitative and
qualitative, along with rain phase assessment, this study scrutinizes the spatial and temporal
distribution characteristics of CMORPH precipitation data. Results reveal that CMORPH
precipitation products exhibit approximately 20% lower estimates compared to station
records. While spatial distribution aligns well with observed patterns, monthly totals display
a strong correlation with station data (CC = 0.81). However, daily precipitation data exhibits
weaker correlation (approximately 0.42), particularly during heavy rain events.

Keywords: CMORPH; Lam river basin; Statistical metrics.
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