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XAC PINH BOC THOAT HOI TIEM NANG KHU VUC
BAC TRUNG BO VA DUYEN HAI MIEN TRUNG TREN
CO SO DU LIEU ANH MODIS

Tran Thi Tam, Nguyén Hong Son, P§ Thanh Tung
Vién Khoa hoc Khi twong Thuy van va Bién d6i khi hau

mang hedi cdc tram khi twong phdn bo con thiea. Do vay, khi sir dung s6 liéu quan trdc

Bcfc Trung Bé va Duyén hai Mién Trung la ving c6 nhiéu doi niii, dia hinh phurc tap,

tir cdc tram khi twong va cac phwong phdp néi suy truyén thong sé cé nhiéu han ché.
Trong truong hop nay, su dung dir liéu vién tham la mot trong nhitng giai phap hitu hiéu.

Ty rong khuén khé bai bdo nay chdng 16i sir dung dit liéu MODIS va phuong phdp tinh béc thodt
hoi tiém nang (PET) ciia Q.Mu dé lmh toan PET cho khu vuc Bdc Trung B¢ va Duyén hai Mién
Trung Két qua tinh todn cho thdy hé sé twong quan giita gid tri quan trdc va gid tri tinh todn kha
t6t (R=0,8). Piéu dé chirng t6 cdc két qua nghién civu la twong doi phit hop va cé thé irng dung cho

cdc vung nghién curu khdc.

Tir khéa: Béc thodt hoi tiém nang (PET), vién tham, MODIS.

1. Pt van dé

Véi su phat trién cua khoa hoc cong nghé,
viéc nghién ctru vé linh vuc khi twong thuy vin
no6i chung va khi tuong nong nghié¢p (KTNN) noi
riéng khong chi dung lai & cac phuong phap
thong ké truyén théng v6i ngudn sb lidu tir quan
tric tai cac tram khi tuong co ban, nhiéu nuée
trén thé giGi da ap dung cac phuong phap hién
dai nhu vién tham. Viéc str dung cac dit liéu vién
tham két hop v6i cac quan tric thu duogc tir bé
mat s€ dap rng mdt cach khach quan céac thong
tin can thiét nhu thoi gian, pham vi, mac do
thuan loi, bat loi cua cac dic trung khi tuong,
dap tng kip thoi va da dang céac sd liéu phuc vu
cong tac nghién ctru, quy hoach, xay dung ban
d6 thich nghi, giam sat va canh bao tac hai cia
thién tai dé c6 cac bién phap phong tranh kip
thoi. Dac biét, trong nhiéu trudng hop sb licu
vién tham 1a loai thong tin duy nhat dugc ding
dé phan tich, b sung, cung cdp mang sb lidu
thiéu hut, nhat 1a & cac ving kho tiép can, nhiing
khu vuc ddi nui cao, noi co su phan hoa sau sdc
theo khong gian va thoi gian ctia ché do khi hau.

Hién nay, nhiéu nudc trén thé gisi da sir dung
dir liéu vién tham dé xac dinh cac thong tin khi
tuong nhu: nhié¢t 4o, do am, giam sat han khi
tugng...; cac thong tin KTNN: buc xa quang hgp

(PAR), bdc thoat hoi tiém nang (PET), giam sat
han nong nghiép...

O Viét Nam di c6 rat nhiéu cong trinh nghién
ctru str dung dit liéu vién tham dé danh gia, phan
tich cac diéu kién khi hau: nhiét do, dd 4m. .. cac
két qua tinh toan kha phi hop so véi dit liéu quan
tric tai cac tram khi tuong bé mit. Tuy nhién dén
nay chua c6 cong trinh nghién ctru nao ap dung
dir liéu vién tham dé xac dinh théng tin vé
KTNN nhu PET, PAR.

Khu vyc Béc Trung B6 va Duyén hai Mién
Trung v6i dia hinh chia cit manh, ddc, cac thung
liing xen k& nhau kha phtrc tap, mang ludi quan
trac thua va tap trung chii yéu ¢ cac ving dong
bang vi vay viéc danh gia, phéan tich cac dic
diém khi hau, khi hau nong nghiép bang phuong
phap noi suy truyén thong trén co so dir liéu
quan tric mat dat con nhiéu han ché vi vay viéc
sit dung dir liéu vién tham 12 mot trong nhitng
giai phéap hiru hi¢u.

Trong khudn khé bai béo, cac tac gia ap dung
phuong phap cua Q.Mu va cong su [2], [3], [4]
dé tinh PET ving Béic Trung Bo va Duyén hai
Mién Trung.

2. Phwong phap va dir li¢u sir dung

2.1. Phwong phap

Nham nang cao hiéu qua cua dir liéu vién
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tham (MODIS), nam 2007, Q. Mu va cong su [1]
da xay dyng thuat toan tinh PET trén toan cau
[2] va ving Pan - Arctic [3] va cho két qua twong
dbi phu hop v6i két qua tinh PET tir di liéu khi
tuong tai cac tram quan tric co ban. Pén nam
2011, Q. Mu va cong su da cai tién thuat toan
tinh PET va cho két qua chinh xac hon [3]. Trong
thuat toan tinh PET cua Q. Mu thi tong lugng
bbc thoat hoi tiém ning 13 tong cua bdc hoi tir
bé mat 14 4m, thoat hoi tir bé mit 14 kho va boc
hoi tir bé mat dat va thudt toan céc tac gia xay
dung duoc thé hién theo so do hinh 1.
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Dit liéu vien tham

Hinh 1. So d6 tinh todn béc thodt hoi tiém
nang [4]
Phuong trinh tinh toan bdc thoat hoi tiém
nang dugc biéu dién nhu sau [4]:

NEpor = NEwetc + NEpor_trans + NEwet s + NEsoit,g,

(1)

Trong d6: AEror (mm) : 1a tong luong bdc
thoat hoi tiém nang, AEwe c (mm): 1a lugng boc
hoi tir bé mat tan 14 w6t, Aepor wans (mm): 12 lugng
thoat hoi tiém nang tir thuc vét, AEwe sor(mm):
La luong boc hoi t bé mat dat am,
AEsoi._por(mm): 13 lwong bbc hoi tiém ning tir
dat.

Céc thanh phan trong phuong trinh duoc tinh
toan nhu sau:

* Tinh AEwet ¢ (mm):

TAP CHi KHi TUQNG THUY VAN

. (s X A x Fe + px G, (55 —€) X Fc,frhrc) % Fwet
Nower_c = P, x C, x rve
N x & % rhre

)
Trong dé: s (Pa/K) = d(ew)/DT : d6 dbc cua
duong cong quan h¢ gitra stic truong hoi nude
bdo hoa (esat) va nhiét d6; Ac (W/m?): phan bt
xa toi bé mat tan 14; Fc phf‘?ln thuc vat che phu
(Fc = FPAR); P (kg/m?): mat d6 khong khi; Cp
( J/kg/K): suc chtra nhiét dac trung cua khong
khi; rhrc (s m™): strc can khong khi:

rhec x rrc 3)
rhc + rrc

he (s m™!): strc can nhiét hién thi cua tan 14
uot.

rhrc =

_ 1.0 4)
B gl_sh x LAI x Fwet

gl sh (s m"): @ dan nhiét hién thi cua tan 1a
trén 1 don vi LAI
Fuet (%): phan nudc bao phu.

RH < 70%

_f00
Fwer = {RH" 70% < RH < 100% ©)

rre (s mr1): strc can nhiét birc xa truyén qua
khong khi

- pxG
T 40xOxT? (6)

6 (W m?2K*) : hiang s6 Stefan — Bolzmann

T; (°C) : nhiét d9 trung binh ngay hodc dém
(°C)

Pa : ap suat khong khi

rve (s m™): stic can sy truyén nhiét tiém tang.

1.0
rve =
gl_e_wv x LAl x Fwet
(7)

gl e wv(sm"):do dan tan I dé lam bay hoi
hoi nudc trén 1 don vi LAI

A (j/kg) : nhiét tiém an cua sy bay hoi;

E(Kcal/m?): blrc xa nhiét
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Bdng 1. Bang ddc tinh quan xa sinh hoc

Tham s6 | ENF | EBF | DNF | DBF | MF | CSH | OSH | WL | SV | Grass | Crop
Gl _sh

| 0,04 | 0,01 | 0,04 | 0,01 |0,04 0,04 |0,04 |0,08|0,08]0,02 |0,02
(ms”)
(Gnll_se_l_)wv 0,04 | 0,01 | 0,04 | 0,01 |0,04 0,04 0,04 |0,08|0,08]0,02 |0,02

(ENF': Rurng la kim twong xanh. EBF: Rung ld rong thuong xanh. DNF: Rung la kim rung la. DBF':
Rirng ld rong rung ld. MF: Rimg hon hop. CSH: Ddt c6 cdy bui phii kin.OSH: Pat c6 cdy bui thia
thot. WL: Rueng xavan. SV: xavan. Grass: dat ¢é moc, dé thi, nha cira, dat tréng hodc thuce vt thua

thét. Crop: Dit trong cdy lwong thire)

* Tinh AEpot trans(mm):

a x s x Ae x (1—Fwet)

Tot (S/m): 1a tong strc can khi dong luc tdi su
van chuyén hoi nudc

?\Epm_:mns = S+
a=126 (®) Ttot = Ttotc X Tcomr (11)
Trong d6: y(Pa/K): 1a hang s6 psychrometric. . 1.0
N6 duoc xac dinh bang phuong trinh: y= Cp x " 10:300 (Tf ‘2"957]35'15) = (12)
P, x My/(L x My,). M, (kg/mol) va M¥ (kg/mol) ’ '
tuong ung la lugng phan tor khong khi kho va
khong khi uét, P, 1a 4p suat khi quyén. fe: = 1070 (13)

* Tinh XEwct_SOIL (mm)

(% Ason + P x G, x (1.0=F¢) x VPD/ 1) x Fwet
S+ Y X Tyop [ Tos

NE et son =

9)

Trong d6 : Asow: phan ciia A duoc ngin cach
trén bé mat dat

Ason=(1-Fc)xA-G

V61 G = Gsow x (1-F)

Gsor = (-0.27 x NDVI + 0.39) X A;

VPD (Pa): 1a sy thim hut ap suét hoi nudc
(d6 chinh 1a sy chénh 1éch gitra esat va e)

Tas (8/m) : 1a stc can khi dong luc tai bé mat

Teorr: 12 hé $6 diéu chinh

A (W/m?): 12 ning lugng sin c6 ngay hoic
dém dugc chia ra gitra dong nhiét hién thi va
nhiét tiém an.

* Tinh Agsor por (mm):

(s x Ason + P X G, X (1.0=F¢) x VPD [ 155) x (1.0—~Fwet)
S+ Y X T [ Tas

?\fsou,o, =

(14)

Pé danh gia do tin ciy cia PET theo cong
thtre (1), céc tac gia so sanh véi PET tinh theo
cong thirc Penman - Monteith [1] tai cac tram

dat quan tric
r.o= Ths X I'rs
S i+ 1 0.408A(Rn—G )+ 7 u(e —e)
i pxcp (10) ETo= T +273
" 40x0ox T} A+ y(1+0.34y,)
Ths = Tror (15)
Véi 1is (s/m) 13 strc can sy truyén nhiét birc Trong do6:

Xa; Ins (8/m) 1a strc can su truyén nhiét doi luu

ETo - Bbc thoat hoi tiém nang (mm/ngay);
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R, - Bue xa du (MJ/m?.ngay); G - Mat d thong
luong nhi¢t tai mat dat; eg - Ap suat hoi nude
bao hoa (kPa); e, - ap suat hoi nuge hién hanh
(kPa); (eg - €,) - murc thi€u hut ap suat hoi nude
bao hoa (kPa), u2 - Toc do gi6 ¢ do cao 2m
(m/s); T - Nhiét do khong khi & d6 cao 2m (°C);
- A D6 nghiéng dudng cong ap suat hoi nude
(kPa/°C); Y Hang sé am ké (kPa/°C)

2.2. Dit liéu swr dung

- Dit liéu MODIS: bao gém cac anh MODIS
va cac dan xuit cia MODIS: MODI12Ql,
MODI13A2 NDVI/EVI, LAI tr MOD15A2 va
albedo ttr MOD43C1 tir nam 2000 - 2013.

Céc dir li¢u MODIS dugc thu thap tir co quan
hang khong vii tru NASA va dugc xur 1y theo cac

phuong phip xir 1y 4anh vién tham
(http://glcf.umiacs.umd.edu/data/ ) [5]

- Dit liéu khi tugng: cac s liéu vé cac yéu td
khi twong nhu 4p suat khong khi, nhiét do, birc
xa, d6 am, toc do gi6 cua cac tram khi tuong
vung nghién ctru tr ndm 2000 - 2014 va dugc xtir
1y theo cac phuong phap thong ké.

3. Két qua tinh toan

Tt phuong phap tinh PET theo cong thure (1)
(goi la PET1) va cong thuc (15) (goi 1a PET2)
ap dung tinh toan cho ving Bic Trung Bo va
Duyén hai Mién Trung. Két qua tinh toan duoc
thé hién trén bang 2, két qua mo phong PETI
nam 2014 dugc thé hién trén hinh 3.

Bdng 2. Két qua tinh todn PETI va PET2 viing Bic Trung BJ va duyén hai Mién Trung

Do 1éch Sai sO
STT|  Tén tram fﬂs }EEHTH)I (MPET2- | (A/PET2)
PET1 (mm) (%)
1 Thanh Hoa 1139,2 1168,5 29,3 3%
2 Tay Hiéu 1029,2 1151,1 121,9 11%
3 Tuong Duong 1003,6 937,5 -66,1 -7%
4 Quynh Luu 1097,7 1049,5 -48,2 -5%
5 Con Cudng 1031,5 1158,2 126,7 11%
6 D6 Luong 1042,1 1163,0 120,9 10%
7 Vinh 1000,3 1062,6 62,3 6%
8 Ha Tinh 969,4 930,4 -39,0 -4%
9 Huong Khé 852,3 810,6 41,3 -5%
10 DPong Hai 1317 1311,3 -5,7 0%
11 DPong Ha 1167,7 1167,7 0,0 0%
12 Hué 1091,0 1277,5 186,5 15%
13 Da Nang 1173,1 1119,6 -53,5 -5%
14 Quéng Ngii 1103,2 1110,5 73 1%
15 Quy Nhon 1301,6 1531,7 230,1 15%
16 Nha Trang 14148 1520,8 106,0 7%
17 Phan Thiét 1556,8 1594,3 37,5 2%
18 Tuy Hoa 1260,2 1406,2 146,0 10%

Tir bang 2 cho thay gia tri A dao dong trong
khoang tir -53,49 mm dén 230,1 mm, trong do
sai s6 nho hon hodc bang 5% chiém 9/18 truong
hop, sai s6 tir 5 -10 % mm chiém 5/18 truong
hop va c6 4 trudng hop sai s6 tir 10 - 15%.

TAP CHi KHi TUQNG THUY VAN

Nhu véy, c6 thé nhén thay gia tri PET tinh tir
dir liéu MODIS twong d6i phu hop véi gia tri
PET tinh tr dit li¢u khi tugng quan tric tai céc
tram co ban viing nghién ctru. M6i quan hé giita
PET1 va PET2 twong ddi cao (R = 0,78) (hinh
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2). Do 1éch Aco thé do nguyén nhan: gia tri PET1
la gid tri trung binh cho 1 pixel anh c6 di¢n tich
khoang 1 km?con PET2 la gia tri tai diém tram
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Hinh 2. M6i quan hé giita PETI va PET2 viing
nghién cueu tir nam 2000 - 2013

Nhén xét

Tir két qua nghién ciru trén cho thay:

- Két qua tinh bdc thoat hoi tiém nang tir dix
liéu MODIS tuong ddi phu hop véi két qua tinh
toan bdc thoat hoi tiém nang tu dit liéu quan tric
tai cac tram co ban.

- C6 thé sir dung két qua tinh toan bdc thoat
hoi tiém nang bang anh MODIS dé danh gia boc

NGHIEN CUU & TRAO POI

quan tric co ban, va nguyén nhan thir 2 do thoi
gian vé tinh chup mit dat 1éch so véi thoi gian
quan trac.

H
i

teegn
E-5:4

Hinh 3. Béc thodt hoi tiém ndang nam 2014
khu viee Bic Trung BY va Duyén hdi
Mién Trung

thoat hoi tiém nang o khu vuc Bic Trung Bo va
Duyén hai Mién Trung.

- Két qua nghién ctru trén 1a bude dau ap
dung phuong phép tinh bdc thoat hoi tiém ning
bang dir liéu MODIS tai Viét Nam. Vi vay, dé
nang cao do chinh xac can ¢6 chudi sb lidu
du dai.
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ESTIMATING POTENTIAL EVAPOTRANSPIRATION (PET) FOR
NORTH CENTRAL COAST AND SOUTH CENTRAL COAST BY
USING MODIS DATA
Tran Thi Tam, Nguyen Hong Son, Do Thanh Tung
Vietnam Institute of Meteorology, Hydrology and Climate Change

The topography in the North and South Central Coast are extremely varied, with the alternation
of many hills, mountains and steeps. The meteorological station network is sparsely distributed.
Therefore, the accuracy of the conventional interpolation based on the observation data from mete-
orological stations still limited. In this case, using remote sensing data is one of the appropriate so-
lutions to improve the accuracy.

In this study, we use MODIS data to estimate Potential Evapotranspiration (PET) for the North
and South Central Coast. The results show that the correlation coefficient between observations and
estimations is high (R = 0.78). It demonstrates that the PET estimated from MODIS image is reli-
able and can be applied to other regions.

Keyword: Potential evapotranspiration (PET), remote sensing, MODIS.

(Tiép theo trang 32)

BUILDING SYSTEMS SHOW INFORMATION BY
HYDROMETEOROLOGY OPEN SOURCE TECHNOLOGY

Do Thanh Long, Tran Thai Binh
GIS anh Remote Sensing Research Center (GIRS)

Today, the open sourceGIS (Geographic information systems) is a popular trend and this be-
comes interest area for research nowadays, especially WebGIS base on open source. This allowsin-
herit the characteristics of both Web and GIS platforms. Compared to the current commercial
technology, with the open source technology, the application developer can custom, apply, incor-
porate in new current technology flexibly with cheapest cost.

In this article, we studied the open source technology for web services, database system, map
server, display 3D... to build a meteorological and hydrological WebGlIS. This WebGIS can display,
show the weather information, satellite imageries, water levels at monitoring stations... Moreover,
through this article, an overview about restricted and benefit between the open source and the com-
mercial technology is presented.

This article also gives some discussion information to open source GIS community about apply-
ing technical methods, using different open source technologies to build a better meteorological and
hydrological information system.

Keywords: GIS, Web-GIS, Opensource.
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