Trao d6i - Y kién

NGHIEN CU'U U'NG DUNG DU LIEU VIEN THAM DE TiNH
TOAN MOT SO THONG SO KHi QUYEN NHAM HIEU CHINH
AP SUAT KHi QUYEN TINH TU’ DEM

TS. NGUYEN XUAN LAM, TS. LE QUOC HUNG, KS. DANG TRUONG GIANG
Cuc Vién thdm Quéc gia

Tém tat:

Céng thirc khi 4p da chi rdng ap suét khi quyén cé mbi quan hé chat ché véi do cao,
nhiét @6 khéng khi va thanh phan cta khéng khi. Phén I6n céc phuong phép tinh ap suét
khi quyén hién nay chu yéu dua trén su thay déi cla khi &p theo d6 cao théng qua mé hinh
s6 d6 cao (DEM) do céc yéu té con lai chura c6 du di¥ liéu. Vi sw phét trién cta céng nghé
vién tham, nhiét d6 khéng khi va mét sé thanh phén cua khéng khi c6 thé duoc xac dinh
théng qua di liéu vién thém véi mat do cao va dép (g duoc céc yéu céu tinh toan. Bai
bao nay trinh bay két qué nghién ctru trng dung di¥ liéu vién tham dé tinh toan mét sé théng
s6 khi quyén nhdm hiéu chinh ap suét khi quyén tinh ttr DEM. Qua trinh tinh toan gém hai
giai doan: mét la &p dung céng thirc khi &p tinh toan 4p suét khi quyén trong diéu kién
chuén théng qua DEM:; hai la hiéu chinh &p suét khi quyén trong diéu kién chuén sang diéu

kién thuc nghiém théng qua di liéu vién tham.

1. Giéi thiéu

ac phwong phap tinh ap suat khéng
‘ khi théng qua DEM thwdng dwa trén
cébng thire khi ap theo cac dang tinh

ap sué}t khéng khi ttr cac tram do hoac tinh
trwe tiép tir cdng thire tich phéan khi ap.

1.1. Tinh &p suéat khéng khi ter cac tram
do

- MEizz)
LA
P; = py@ (1)

Trong do: p;: la khi ap do dworc tai tram
khi twong t;

p;: 1a khi ap tai diém can tinh i;

z;- la d6 cao tram;

z;- 1a d0 cao tai diém can tinh i dwoc xac
dinh tir DEM,;

Tr: 1a nhiét do trung binh cla khéi khéng
khi gitra diém i va tram khi twong t;

m: 1a phan t& khéi (trong khéng khi);

k: hdng sb Botzman:

g: gia tbc trong truong.

Nhw vay, tw n tram do t ta c6 n phuong
trinh tinh ap suét khi quyén tai i. Viéc noi
suy o thé dwoc tinh dwa trén khoang cach
ngan nhat hoac phwong phap vong tron gidi
han. Nguoi ta cling cé thé xay dwng mot
ham chung cho ca khu vyc dwa vao cac
phwong trinh trén.

1.2. Tinh 4p suét truc tiép ttr céng thirc
tich phan khi ap
_mg
p(z) =p,e *o )

Trong d6: p(z): 1a 4p suat khi quyén tai do
cao z (z duwgc xac dinh tw DEM);

Po: 1 ap suét khi quyén tai muc nuwéc
bién;

To: la nhiét do tai mwe nwéc bién;

m: |a phan t& khdi (trong khoéng khi);

k: hang sé Botzman;
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g: gia téc trong trudng.

Coéng thirc nay tinh truc tiép nhiét do tuy
nhién chi theo chiéu cao cla khdi khi. Nhw
vay can xac dinh nhiét dd T,. Diéu nay
thwong duwgc xac dinh gan dung bang viéc
dwa trén gradient nhiét ctia khi quyén. Theo
d6, ctv méi 100 mét nhiét do giam 0.6°C.

1.3. Nhuoc diém cta cac phuong phap
tinh &p suét trén

Nhwoc diém cla cac phuwong phap trén
déu la nhitng cong thirc trong diéu kién ly
twdng va nhiéu thanh phan khéng thé tinh
ho&c do tryc tiép duoc.

Déi vé&i phwong phap thir nhat, viéc tinh
nhiét do trung binh cla khdi khi Ty thi
khéng xac dinh truc tiép ma phai gia dinh
bang nhiét do trung binh gitra tram va diém
tinh hoac tinh nhiét dé trung binh toan khu
vie. Diéu nay dan dén nhiét do T, sé xac
dinh khéng chinh xac nhét la & nhixng khu
vuc c6 dién bién nhiét dd phic tap. Vi du
khu vic Tay Béc B6 Viét Nam, nhiét dé chiu
anh huwdéng 1&n cua khdi khi phia Tay, nén
khi khéi khi nay hoat d&ng manh, nhiét d6 &
day thwdng cao hon nhiéu so véi khu vuc
Poéng Bac Bé méc du ¢ cung d6 cao. Nhw
vay, sai s6 T, Ion sé& anh hwéng l&n toi két
qua tinh toan ap suét khi quyén.

DPéi v&i phwong phap thir hai, viéc tinh
nhiét dé T, theo gradient nhiét thwong chi
tinh cho mot khu vire cuc bo hodc tai)diém
tinh, néu st dung T, tai m§t tram dé tinh
cho cac diém khac ciing sé& dan dén sai sb
I&n.

Ngoai viéc kho khan trong tinh nhiét do,
ca hai cong thirc nay ciing déu can xac dinh
phan tl khdi. R3 rang, phan t& khdi trong
khéng khi la khéng ddng nhét tai cac vi tri
trén trai dat ké ca trong khu vuc nhd. Cac
yéu td co tac ddng dén phan t&r khéi nhw hoi
nwdc, gio... ludn bién ddong nén anh hudng
I&n dén phan t& khéi, d&c biét 1a hoi nwérc,

b&i hoi nuwéc trong khéng khi tang sé day
phan t& khéi khdng khi tang 1&n va nguwoc
lai.

Do dé, phwong phap xac dinh ap suét
khong khi tir DEM cé hiéu chinh mét sé yéu
t6 khi twong dwoc dé xuat & dwsi day nham
dwa ra mot phwong phap tinh don gian
nhwng cling dat do chinh cao.

2. Phwong phap xac dinh ap suat
khong khi ttr DEM c6 hiéu chinh moét so6
théng so khi quyén trong diéu kién thwc

2.1. Tinh &p suat khéng khi trong diéu
kién chuan

T thwe té ta thly rang: nhiét do, d6 &m
va ap suat muc nwéc bién va do cao déu
anh hwéng téi gia tri ap suét tai mot diém.
Tuy nhién, trong bén yéu td nay thi do cao
anh hwéng 16n nhat. Ap suat khong khi thay
dbi rat manh theo chiéu thang d&ng nhung
thay ddi rat nhé theo chiéu nam ngang (
trong pham vi cuc bd cung diéu kién khi
twong).

Do vay, gia dinh khu vyc do cé nhiét do,
ap suat nwéc bién & diéu kién chuan, do &m
gid dinh bang khéng. Nhw vay, ap suét
khong khi chi con phu thudc vao dé cao. Khi
do, cong thirc tich phan khi ap dwoc viét lai
nhw sau:

Mg
p°(z) = F,e Flo 3)

Trong d6: p(z) la ap suét khi quyén trong
didu kién chuén tai do cao z (z dwoc xac
dinh tir DEM);

Po: 1a ap suét khi quyén tai muc nwéc
bién trong diéu kién chudn;

To: 1a nhiét dd tai mwec nuwéc bién trong
diéu kién chuan;

M: 14 khéi Iuo’ng 1 mol ph?ln tlr (trong
khoéng khi) trong diéu kién chuan;

R: hang sb chét khi;
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g: gia tbc trong trwong;

Diéu kién chuan s dung trong truwéng
hop nay nhw trong bang 1. (Xem bang 1)

2.2. Hiéu chinh ép suét khéng khi trong
diéu kién chuén sang diéu kién thuc nghiém

Sau khi tinh dwoc &p suat khong khi
trong diéu kién chuan, ta cn phai xem xét
dén cac yéu tb nhiét dd khong khi va d6 &m
khéng khi tai d6 cao z va ap suat tai muc
nwéc bién. Sy thay ddi nhiét do theo chiéu
cao v@i gradien nhiét dé c& 0.6°C trén 100m
ré rang la cé tac dong khéng nhd t&i hoat
dong phan t&r khi qua dé tac dong téi ap
suéat khong khi. D6 &m cang Ion thi lwong
hoi nwée trong khdng khi cang cao va trong
lwong cua khéng khi sé tang 1én do d6 ma
ap suét khéng khi cling tang theo.

Hai yéu t& do &m va nhiét d khong khi
sé duoc tinh toan dwa trén dir liéu vién
tham. D6 am trong trwdng hop nay co thé
thay bang tbng cét hoi nwéc trong khéng
khi. Tdng cot hoi nwéc trong khéng khi
thuworng dwoc biéu dién bang dé cao cta lop
“nwée lang”, tire la ctia mot Idp nwdc ma ta
sé thu dwoc néu nhw toan bo hoi nuwéc

chtva trong khi quyén déu dong lai thanh
nuwoc

Pé tinh toan anh hwéng cua nhiét do
khéng khi va hoi nuwéc trong khoéng khi ta st
dung ham quan hé tuyén tinh sau:

p=p +a. T +b.W+c (4)

Trong d6: p;: 1a ap suét khong khi da
hiéu chinh tai diém i;

p: 1& ap suét khong khi tai diéu kién
chuén tai diém I;

T, 1a nhiét do khong khi tai i;

W;: 14 tbng cot hoi nwéc tai diém i;

a, b, ¢ la cac hé s6 clia ham quan hé
tuyén tinh.

Véi it nhat 3 diém tram quan trac, ta sé
tim dwoc cac hé sélhém quan hé tuyérJ tinh
va tinh dwoc ap suat cho tat ca cac diem.

2.3. So db quy trinh trng dung céng nghé
vién tham tinh 4p suét khi quyén theo do6
cao c6 hiéu chinh mét sé théng sbé khi quyén
trong diéu kién thuc. (Xem hinh 1)

Bang 1: PBiéu kién chuén cta khéng khi

Ky hiéu Gia tri Pon vi Y nghia

Po 1013.25 hPa Ap suét khi quyén tai muc nuéc bién z=0

To 288.15 K Nhiét do tai myc nwéce bién

M 0.0289644 kg/mol di}ézéliiléu;](p’;?é:] gmlfr:ipi]héén t&r (trong khong khi) trong
R 8.31447 JI(mol*K) Héng sb chét khi

g 9.80665 m/s> Gia tbc trong truwdng

RH 0 D6 dm twong dbi
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diéu kién chudn

Bifn tip trinh by
kft qua

Hinh 1: So dé tinh &p suét khéng khi theo mé hinh sé d6 cao

3. Thwc nghiém
3.1. Khu vire thure nghiém

Khu vire thir nghiém |a khu viee mién Bac
- Viét Nam trdi dai tir 102 d6 kinh Bong t&i
109 dd kinh Péng va tir 18 dd vi Bac toi
23,5 do vi Bac. Khu vuc bao trum toan bo
céac tinh mién nui phia bac cé dia hinh va khi
hau phurc tap nén thich hop dé thtr nghiém
va danh gia dé chinh xac ctia mé hinh.

3.2. Dir liéu

- D& lieu md hinh sb dd cao la DEM
ASTER d6 phan giai 30 mét. DEM duwoc
ghép tir cac manh roi 6 kich thuwoe 1° x 1°.
DEM duwgc bién tap chinh stra va hiéu chinh
vé hé toa dd VN2000 va kiém tra dd chinh
xac théng qua viéc so sanh vé&i DEM tir ban

dd dia hinh dé& dap ng cac céng doan tiép
theo.

- Dq’ liéu anh MODIS AQUA chup vao
thoi diém 13"30’ ngay 1 thang 3 nam 2008.
(Xem hinh 2)

- D liéu khi twong gdm di¥ liéu ap suét
ttr 14 tram khi twong. Thoi diém tinh 14 ngay
1 thang 3 nam 2008 va co6 vi tri md ta nhw
trong hinh 2. Cac gia tri dwoc do vao luc 1h,
7h, 13h va 19h. Nhu vay, di liéu khi twong
quan tréc vao luc 13h dwoc st dung va
chénh v&i div liéu vién tham c& 30 phut 14
khodng thoi gian cé thé chap nhan duoc.

3.3. Két qua

T di¥ liéu anh MODIS ta sé tinh ra dwoc
nhiét dé khdng khi nhw hinh 3 va ham lwong
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BINHANH MODIS AGUA KHU YUC MIEN BAC

Hinh 2: Anh MODIS- Aqua chup ltic 13h30 Qgéy 01/03/2008 va vi tri caa cac tram khi
turong (cac diém xanh)

hoi nwéc trong khéng khi nhw hinh 4.

Tl d liéu DEM dé tinh &p suat khong
khi trong diéu kién chuén, ta c6 két qua nhuw
hinh 5. (Xem hinh 3, 4)

S dung di¥ liéu nhiét d6 va ham lwong
hoi nwéc trong khéng khi dé& hiéu chinh ap
suét khéng khi trong diéu kién chuan (P_C)
dé cho ra két qua ap suét khong khi trong
diéu kién thuc .

Sau khi tinh toan, két qua cho thay sai s6
tuyét dbi lon nhat so véi tram do 14 5.8 hPa,
do léch chuén 1a 3.4 hPa nhu trong bang 2.
Sai sb cho thiy két qua tinh Ia twong dbi
chinh xac va dat yéu cau. (Xem béng 2,
hinh 5, 6)

4. Két luan

Cac yéu td khi quyén nhw nhiét do, do
am khong khi dwoc tinh tir di liéu vién tham
hoan toan cé thé dap rng dwoc cac yéu cau
ctia md hinh hiéu chinh ap suét khong khi.
S dung cac théng sé nay dé hiéu chinh ap
suéat khoéng khi dwoc tinh tr DEM trong diéu
kién chuan cé thé giup nang cao dang ké do
chinh xac cta coéng tac tinh ap suét khéng
khi v&i d6 phan giai khong gian cao. M6
hinh hiéu chinh kha don gian nhwng dem lai
hiéu qua cao.

M6 hinh hiéu chinh muén dat do chinh
xac cao hon can phai cé nhiéu diém quan
trdc thwc dia hon véi mat do va phan bd
hop Iy theo dia hinh va tiéu viing khi hau
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Hinh 3: Ban dé nhiét d6 bé maét tinh tir dnh
MODIS - Aqua chup luc 1330’ ngay
01/03/2008

BAN DO PHAN BO HAM LUGNG HOTNUGC KHU VO MIEN BAC
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Hinh 4: Ban d6 ham lwong hoi nuéc trong
khéng khi tinh tir anh MODIS - Aqua chup
luc 1330’ ngay 01/03/2008

Bang 2: So sénh gia tri 4p suét khéng khi thuc do
va tinh ttr theo phwong phap hiéu chinh

Tram do Bai Chay |Ha Giang [Hoa Binh |Hbi Xuan |Lao Cai Lang Lang Son
P_T (hPa) 1013.5 1002.4 1014.6 1003.9 1005.7 1016.4 986.0
P_HC (hPa) 1017.4 996.6 1012.5 1005.2 1007.9 1016.0 986.4
Sai sb (hPa) -3.9 5.8 2.1 -1.3 -2.2 0.4 -0.4
Tram do Lai Chau |Méng Cai [Nam Binh [Pha Lién |[Son La Viét Tri Thanh Héa
P_T (hPa) 987.0 1017.3 1016.8 1004.2 939.0 1017.3 1016.6
P_HC (hPa) 992.2 1015.3 1016.1 1003.8 940.9 1013.9 1016.4
Sai s6 (hPa) -5.2 2.0 0.7, 0.4 -1.9 3.4 0.2
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BAN DOCAPSUAT KHONG KIE KU VUC MIEN BAC

Hinh 5: Ban dé é&p suét khéng khi tinh theo DEM trong diéu kién chuén

EAN BOAFSUAT KHONG KHI KIU VU'C MIEX BAC

VINKN BAC B

Hinh 6: Ban dé &p suét khéng khi sau khi hiéu chinh khu vuc mién Béc ngay
01/03/2008
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nhat Ia & khu vuc cé didu kién khi twong
phirc tap nhw mién B&c Viét Nam. Bén canh
dd, mé hinh ciing can duoc cai tién voi
nhiéu théng sé hon nhw gio, sol khi... déng
thoi cling can nghién cru nhirng dang ham
hdi quy khac dé& co6 thé dap (rng cong tac
hiéu chinh nhdm nang cao hon niva d6
chinh xac cta ap suét khéng khi.

Mot diém han ché cta phwong phap nay
la st dung vién tham quang hoc sé chiju anh
hwéng kha Ion cla thoi tiét nhw mwa bao
hay may che phu lam thiéu hut théng tin
hiéu chinh. Do d6, can tinh toan xay dwng
phwong phap ndi suy cho vung bi thiéu hut
théng tin hiéu chinh.O
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Study on application of remote sensing data to calculate atmospheric parameters
to calibrate atmospheric pressure which exacted from DEM

Dr. Nguyen Xuan Lam, Dr. Le Quoc Hung, Eng. Dang Truong Giang

Vietnam National Remote Sensing Agency

Barometric formula showed that atmospheric pressure has a relationship with altitude,
air temperature and components. Calculating methods of atmospheric pressure is mainly
based on air-pressure changes with altitude through digital elevation model (DEM) that
remaining elements are not enough data. With remote sensing technology development,
air temperature and components can be determined through remote sensing data with high
density and corresponding to computational requirements. This focused to the results by
applied remote sensing data to calculate air-parameters to calibrate gained air-pressure
from DEM. Calculation process included two phases: first one is to apply air-pressure cal-
culation formula in standard conditions through DEM); the other is corrected for atmospher-
ic pressure in standard condition by using remote sensing data.O

Ngay nhéan bai: 26/7/2013.

24 TAP CHi KHOA HOC PO DAC VA BAN PO SO 17-9/2013



