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t. ly mudr co so

If vAr.l Lw, r€ uEr uw.
PHAM x-rAtt THANH, uoA.tc uAt soN

nhiet d0 khOng khl rheo chidu cao. Ndu sU bidn ddi
a Adng nhiQt hay

trd vd khi quydn
eh ddi theo chi€u

i lo4n luu ph6t tritgn vd khi

tdc d0 gi6 theo chidu .":lil'*iJ:il^1t-#"Iil

trong di€'u ki€n dn

. . Yo dA bidt , qudng ducrng dich chuydn I (nr
vi hi ph6r sinh xo6y d noi xo6y tan ra) cO sia ri
rAt nho. Cdng lOn cao, tri ciia / cang tang.6 day
1., Z c6.cing rhir nguy€n vd rrong didu-kienin dinh
/ phu thuOc tuyOn rinh l6i v6i Z theo'bidu thric
gAn dnng tll

t_ yZ (l)
: orng kh0ng thri nguy€n vii goisd c6 gii hi 0,38_0j0, thuone
tri

. Theo Pham Ngoc H6 ll I huong ciia vecro v0n

leic 
gi6.trong ldp khong khi s6t ddivd ,oaun .J"

i1g sudt r kh6ng ddi theo chidu cao. Dd don girin,
khi x6t su phr,r thuQc d0 lon tdc dO gi6 theo ch idu cao
ngudi ta giri thiet, hu6ng truc x theo chidu chuy
dQng, hic d6 tdc d0 vd wr 3 sudt ciia c6c thdnh ph
c6 cic^gi|tri sau v = 0, Ty = 0, u = U, rr= ru, Odng
thdi b6 qua su bidn ddi khOng d6ng te'ctia'mat Oo

lfois mr p trong gi6i ciia rcp khong khi J
d t (plpo =l). Khid6 c huong trinh :

r,=pk#=ro)k#=?=*=rf
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hay (2)au -v?0zk
Vro - tOc do gi6 d mirc l0(m), i - chi so bidu thi ldri
do thf i

Sau khi bi€h diii ta co :

il, . lI

InzxlltY,u),1; - ln lo xl1v, xv,t)i
i=r i=r (9)

lI , 1

I[iY.l2)i-ltv.-xvrr,)i
i=l i:l

Ta c6 thd tinhZly theo:

Zo = exp(a) (10)

Theo kdt quri do dac ciia cdc tic giri [4], gi6 tri
Z,,tvong fng vdi mit dOm tu nhiOn (bchtg l).

Bdng I . Gil tri Z" crja c6c mit d6m tqr nhi6n [4]

Dang b(j mlt dOm
(4)

Mat nudc
Ddt trdng
C6 thua (cao lcm)
C6 dly (cao 1Ocm)

Ddng c6 (cao 0,5m)
Lira mi (cao lm)

Zu(m)

0,002-0,006
0,005-0,02

0,001
0,023

0,05-0,07
0, 1-0, r 6

V* vAn roc d6ng luc % = Fl"
Mlt khic hO sO loan luu k liOn quan dOn quang

ducrng dich chuyrfn / theo hO thric sau :

r=P*
oz

Nen, khi thay k vio phttong trinh (2) ta c6 :

au _v* =v* /?\
Az- t-^X.Z \J'l

Tich phan hai vd phuong trinh (3) theo z ta sE

drtoc :

U =-Inz+a
x.

trong d6, a li hing so tich phAn duoc x6c dinh do

mlt dOm khOng bang ph6ng, nOn tdc dO gi6 trung

binh (<v>) sE bAng khOng tai muc Zo nAro d6. Muc
Z0 ld tham so 96 ghd. Khi su dung tham sd 96 ghd

[1 | ta c6 thd vi0t lai phuong trinh (4) drroi dang :

Vu=_:_hz (5)
X zn

Ndu goi U 1 ld toc d0 gi6 tai mtc Z1 ta c6 '.

t/
(J, = !1-6zt (5')

x 2,,

Tru phuong trinh (5) cho (5') ta duoc :

I'
U-Ur=!. Y'L (6)

Xzt
Nhu vay trong didu ki€n khong khi sdt d{t 6n

dinh, dO l6n cria tOc d0 gi6 trong l6p kh6ng khi s6t

ddt tang theo dO cao v6i quy luAt phan bci logarit.

C6ch tinh tham sd 96 ghd Z.

Dua trcn phuong ph6p binh phuong toi thidu vA

cOng thitc : [2]

v, - v,,, 
Inz -Inz" 0\

'lnlo-lnr,,
Ddta=lnz11 taco:

r t.-.. tiz-alz6i = ltV_),-(V,,,);x;---:^ | (8)' L InIU-41
6 day 6; ld sai so giira gi6 tri do thuc vd gi6 tri
tinh to6n o do cao Z,Y,,T6c do gi6 o mric z (m),
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D6ng bang ngan c6ch bdi hAng rdo 0,2-1,0

2. Profin tob d0 gio d l6p khdng khi sit d67

trong di6u kifn bdi dn dinh

Trong thuc tc, didu ki6n dn dinh cria l6p khong
khi s6t d6it khong nhidu vd dd thi phan bo tdc do

gi6 theo chidu cao trong ldp khi quydn s6t ddt lOch

kh6i duong logarit. Didu d6, chirng t6 tAng kOt nhiet

khOng o didu kiOn nghich nhiOt. NhLt vay, su trao

deii loan luu s6 phu thuOc ci vdo hai nhAn td d6ng

luc vd nhiOt luc. Do d6, khi xay dung cOng thuc
thuc nghiom tinh toc do gi6 theo chidu cao, nguoi
ta dua vio tham sd n dac fiung cho khi quyen bat

dn dinh theo m0 hinh lu! thua [1, 2l :

v. = v,l: | (r r)
\"1 ,/

V, vi V1 - tdc d0 gi6 6 m0c zvdzl, n - tham sd

phu thuOc vdo dO tin dinh khi quyen .

Vi tdc do gi6 vA hc sd loan luu k tang theo chidu

cao nen n phrii lA phAn sO ding (0 < n < l). Theo k€t

qu6 tinh toAn n phu thuOc vdo dO dn dinh cua khi
quydn. Ddi v6i truong hgp doan nhict, gie tri n

khoAng l/7, khi c6 nghich nhiOt n vio khoing 1/4

vi sieu doan nhiet n khoing l/10 | I l.



* MO hinh Buduco

Ngodi m6 hinh (ll) Buduco cho ring, trong

didu ki€n khi quydn khOng dn dinh, qu6ng duong /
tj fe tuyeh tinh v6i do cao z, vbi ha so ti lc khec

vdi hing so Karman X = 0,38. Trong trudng hqp

niy bidu thfrc ( I ) c6 thd bidu diOn dudi dang :

l- mXZ

rn lA, tham sd dac trrrng cho rinh huong cria ddng

nhiOt, n6n khi khong c6 ddng nhiOt m = l. Do d6,

profin toc dO gi6 trong didu kien khi quyen bdt rin

dinh laituAn theo biOu thfc (l l).

Ngorii ra, Buduco cdn giii thidt su phu thuOc

cila tham sd gd ghd 2,, vdo tAng ket nhict.

zt:= Zolm

trong d6 2,, lA tham sd gd ghc fng vdi didu kiOn

nghich nhiot vi doan nhict, cdn truong hqp si€u

doan nhiOt, tdc dO gi6 khOng bing khOng tai muc

zg mA tai muc zi, . Voi c6c giri thidt tron, Buduco dd

nhAn duoc clc profin tdc d0 gi6 c6 dang tuong tu

bicu thtc (5) vdi yvi z11du<rc thay ttlong ring bang

m1 vd 2,, :

u = lLnY (*)
tltx 2,,

Khi khi quydn 6 trang th6i 0n dinh (m = l)
cOn-e thric (*) tro vd bidu thirc (5).

*,MO hinh Laithman

Laithnran giri thiet tdng qu6t hol hon vd su phu

thuOc crla / v) vAo z [ 1l

r = Azt-' (12)

Trong d6 A vd e ld c6c tham sO phu thuoc vio
tdng kdt nhict cila ldp khong khi s6tddt, o aidu kicn
nghich nhiot e = 0 hay ding hon khi e -+ 0.

ln(z I 2,,)
U =U'- - I In(2, lz,) 

(13)

DAy chinh lA dang logarit khi chia bidu thric (5)

cho (5') :

- Khi c6 nghich nhi€t, e mang gi6 tri duong v)
nim trong khoring 0 < e < 0,5.

- Khi c6 doi luu, s mang gi6 tri Am vi nim
trongkhodng-0,5<e<0.

Dai luong zllc0,ng thay dfii vi phu thuQc nhidu

vdo trang thei khi quydn (phu thu0c vio e), nOn n6

kh6ng cdn ld mOt ddc trung cho dO 96 ghd. Gi6 tri
zllting khi dO bdt dn dinh tang (khi e Am ting) vi
girim khi d0 dn dinh tang fthi e duong girim).

Cich tinh h€ s6'n

Tu cong thirc tron c6 thd xac dinh n blng bidu

thitc l2l :

NN
IIn(4)i - Il.(Vr,,)i

t1 : i=l t=l ( 14\(14)
N x (lnz - ln 10)'

Trong d6 N le do dii chu6i sd liOu tinh toln.

NOu c6 hai chu6i sd licu 6 hai muc z vd lO m ta

c6 thd dc dAng xAc dinh ho sd n.

III. co so so lreu vA dr Qun riNIH roAN

Dd x6c dinh profin toc dO gi6 theo chidu cao

trong mua ha tai Phudc Hod, Binh Dinh (rp =13"54'
N, l, = 109"14' E, h = 3m so vdi mit bidn), c6c t6c

gii dua tron so lieu do li€n tuc tai bon do cao 10m,

20m, 30m vd 40m (lphfit c6 mOt so li€u tai bdn do

cao) trong c6c thlng 4-7 vd 8 cua hai nim 1999 vd

2000 tl,2l. Trong khikh6ng do nhict do bi€n thicn

theo chi6u cao ddng thoi vdi toc dd gio o 4 nruc

10,20,30 v) 40m. Cic tdc gi:i di dnng sO liOu tai

hai do cao lOm vi 30m dd xAy dung profin tdc d0

gi6 vi sO li0u tai hai dO cao 20m v) 40m do ddng

thol vdi sO tiou l0m vA 30m de danh gi6 do tin cay

cua duong cong thuc nghiOm vA phAn chia thoi ky

khi quydn dn dinh tn 2lh dcn th s6ng hOm sau, khi
quydn bdt dn dinh tr) th dcn 2lh. Sau khi xu l! so

li€u, loai b6 c6c sd liou khOng hqp Lj, vd phan chia
c6c so li€u theo tinh chdt cua lop khi quydn. khi
khOng c6 sO liOu do nhi0t d0 theo dO cao.

1. Ifti quydn dn dinh

Thong thuong,ngudi ta liy c6c sfi liOu vd ban

d€m li khoiing thoi gian mi loan luu khOng c6

didu kiOn hoat dOng. Ri0ng voi vung bidn Phudc

Hod, inh hu6ng cria bidn d€n chd do gi6 6 day rft
manh. C6c tic gi6 phAn chia thdi gian trong ngi:y

thinh hai doan tu :2lh d€n th s6ng h6m sau. DAy

ld khodng thdi gian itnh htrdng ctia bfc xa Mlt Trdi
dOh mlt dOm khOng ldrr. Tu khi Mit Troi xuAt hicn
tr€n bdu trdi ddn th s6ng. cuong d6 tting xa trung

binh gid kh6 thdp, nhfng ngdy cudng do t6ng x-a

Mat Trdi manh nhdt cfing chi d+t Qn < 500W/m'.
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Gi6 trong khoring thoi gian nAy c6 huong tir ddt
li€n ra bien (gi6 ddt), (g6e hudng NW-SW) chidm
khoring 75a/o,vdi tdc do gi6 thdp, dao d0ng tu 2rnls
deh 2,6m/s (hinh l).

Vi vAy sU trao dCii lo4n luu o lop khOng khi s6t

ddt khOng c6 didu kiQn ph6t trien, Do d6 d0 lOch

chuAn crja tdc d0 gi6 trung binh 6u= tl,5 m/s vA

bidn dcii theo do cao (hinh2\.

Hinlt l..Hudng va t6c d0 gi6 trung binh
tt 2lh den 09h s6ng hOm sau, th6ng 05-1999)

Chfng t6i dua vdo 3.488 sO li6u do 6 dO cao
lOm vd 30m tu 2lh d€n th s6ng h6m sau de x6c
dinh dudng cong phAn bo toc d0 gi6 theo chidu
cao, trong khoting thdi gian ndy ldp khOng khi s6t

ddt khu vuc Phudc HoA, Binh Dinh lA iin dinh nOn

ding cOng thric loga (7) de x1c dinh phAn bd tdc
d0 gi6 theo chidu cao (ltirth 3).

Dua trcn sO liOu vi cOng thfic (9), (10) cAc t6c
giii x6c dinh dO gd ghd crja mht d€m Zo= 0,216 m,
gi6 tri ndy hoin toAn phn hqp voi k€t qud tinh doi
vdi ving d6ng bing chia cit boi hdng rio. Boi vi,
phiat|y cua tram ld c6nh d6ng lfia c6 rAng cAy nho
chia cit gifa c6c ru6ng v6i nhau (bing l). Sai so

tinh so vdi gi6 tri thr,rc do tai dO cao 20m khoAng
-0,1m/s vA d0 cao 40m khoring +0,2m1s. Ket qud
nriy c6 th6 chdp r-rhAn duoc vi tai do cao 20m d6
lOch chuAn cua toc dO gi6 trung binh trong khoing
th<ri gian tu 2lh dcn th s6ng h6m sau dao d6ng q =
+ I ,5 m/s vi d0 cao 40m dao dOng q = t I ,5 m/s [2].

2. Khi quydn bdi dn dinh

Khoring thoi gian con lai trong ngdy ti th d€n
2lh rinh huong bftc xg Mat Troi r{t ldn, dac biet tu
I lh d€n 14h, bd mat rei ddt nhAn duoc cudng dO

tdng xa kh6 cao (nhidu ngAy trong thdng 5-1999,
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2,0

1,0

0,0
22242468

- 

lQ6 ____ 30m

Hinh 2. Bidn thiOn dO l6ch chudn trung binh gid
cria tdc dd gi6 (trong thdi gian til 2lh-09h, th6ng

4-7 vdthS,ng 8, nim 1999 v) 2000)

cuong d0 t6ng xa MAt Trdi trung binh gid dao
dong tu 700-1000 Wm') ; gi6 tu bidn rheti vio ddt
lidn vdi g6c hudng E-S chidm 55,2 o/o. Vdi toc dO

gi6 trung binh dao dOng ti 4,0 m/s den 5,0 m/s, khi
ndy gi6 mia D0ng Nam hoat dOng manh. Trong
khodng thdi gian nly (9h-2lh) cing c6 gi6 huong
tAy, nhung tdn sudt hudng gi6 vA tdc d0 kh6 thdp
(g6c hudng WSW-WNW chiem 15.8 o/o). toc d6 gi6
trung binh dao d6ng ti2,9 mf den 3,1 m/s. NgoAi
ra, trong c6c thAng ddu mria ha, o day con hudng
gi6 d6ng b6c voi tAn sudt 29,2 a/o vdi tOc d6 trung
binh dao dOng tu 2,3 mft deh 4,5 m/s.

Tn kcl quri thu dudc rrcn hilth I cho thdy :

l) Tir th-21h, hudng gi6 thiii tu bidn vio d6it

lidn (NES) chi€m hdu hdt trong thoi gian nAy (78,0
a/o) v1i tOc dO trung binh gio dao dOng ru 2,3 m/s-
den 5,6 m/s. Ngudn gi6 ndy van chuydn mOt luong
hoi nudc r{tl6n tu bidn vAo, gap cuong dO bfc xa
Mat Trdi lon gay nOn c6c loan luu vd khi quyen
ldp s6t dat 6 trang thltibtit cin dinh.

2) Trong mua ha, hudng gi6 tu SE-SSE (gi6 c6
d0 dm lon, nhict do cao) chiem ti lo ldn 4la/o v6i

2'o l'l
1'0 "1

ooj
2,01

I
1,0-.1

ool
2'01

'1

1'0 l
^^ I

2,0 I
l

1,0 -.]
I

^^ I

Horth I 2,A10 LS
NxE 1 t,14 a,1
t{E | 1,010 l,a
EHE | 0, aro 2,0
E[t i 0,0?0 l,?
ESE | 0,500 1,0
sE | 3,220 2,e
ssE : t.620 3.5
South i 1.030 2, 9
ssu t 2,oQ 2,O

st : 4,460 2,0
f{st i tl,o20 2,2
!.rt :29,520 2,!
!8H : 26 .030 2.6
NrJ | 5 ,590 2. 3

NNll I 1.0?0 .|,,3

C. In i t,32O
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Hinh 3. Profin tcic d0 gi6, tai Phudc Hoi, trong thdi gian
ban d€m mia ha, vjiZo = 0,216 m

Hinh 4.Hufug vi tdc d0 gi6 trung binh
(ti 09h d€nZlh, th6ng 05-1999)

tdc dO gi6 trung binh tr) 5,0 m/s -5,6 m/s, tfc ld gi6
mira DOng Nam chidm uu thdtrong mr)a ha.

Ngodi ra, d0 l€ch chudn tOc dQ gi6 trung binh
trong ngdy khe l6n vd kh6c nhau trong cic thfung
(hinh 5). Tir th dcn l6h chc th6ng VI vd VII l6n

Hinh 5. -->

BiOn thi€n do lOch chuAh trung binh gid cfra t(ic dO gi6
(trong thdi gian tir 09h dcn 2lh, thing4-7 vi 8,

nam 1999 vd2000)

hon th6ng IV (th6ng dAu mr)a ha). Th6ng
VIII d0 lOch tr) l2h ddn l8h l6n hon c6c
thoi gian cdn lai. RiOng th6ng V, dO l6ch
chuan cria tefc d0 gi6 trung binh gid trong
khoing thdi gian ney it bidn dong. Tt didu
ki€n n€u trOn cho thdy : trong rnia ha, ban
ngdy khi quydn lop s6t dart d Phudc HOa -

Binh Dinh bdt rin dinh, nOn c6c t6c gi6 dtng
bidu thrlc hdm mii (11) deix6c dinh profin
toc d0 gi6 theo d0 cao.

Tuong tu nhu trudng hgp khi quydn ein

dinh, cdc tic giit dua vdo sd liOu 6 hai dO

cao lOm vd 30m dd x6c dinh profin tdc d0
gi6 vd c6c sd li0u do ddng thdi 6 hai dQ cao
20m vi 40m dd kidm tra lai dO chinh x6c
cria c6ng thtc thuc rtghi€m. Dua trOn c6ng
thfc(14)vdi 3.488 s0 li€u 6hai do cao lOm
vd 30m dA x6c dinh gi6 tri n = 0,12.
Profin ttic do gi6 theo chidu cao duo. c trinh
bAy trOn hinh 6.

So v6i gi6 tri trung binh do thuc tai 20m
vd 40m, d6ng thdi vdi chc gi6 tri do tai l0m
vi 30m cho thdy : sai sd giffa gi6 tri do thu. c
vd gi6 tri tinh theo cOng thr,rc nghiem c6 sai
sO -0,3 m/s tai d0 cao 20m vi +0,3 m/s tai

I
l
I
I

l
_)

l
J

3,0

2,O

1,0

3,0

2,0

1,0

3,0

2,0

1,0

3,0

2,0

1,0

3,0

2,0

1,0

Th6ng Vll

Th6ng Vl
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kho6ng 0, I ) (hinh 6),

V (m/s)

Hinh 6..ProfiLr tdc dd gi6 tinh theo hdm mlt

tai Phu6c Hod trong thdi gian ban ngdy mira ha'

vdi n = 0.12

Trl c6c kdt qui trinh bdy tr0n, c6 the nOu mot so

kOt luAn sau :

hudc Dinh, khodng thdi gian

th siu u, gi6 huong tay thdi tu

biCn, hu6ng SW-NW chiem

90a/o v1i tOc do biOn thi€n 2,0rr/s - 3,6m/s' D0 lOch

chudn ciia toc dO gi6 trung binh xap xi q = + 1'5

dn dinh. Profin tOc d0 gi6 theo chidu cao-tuAn theo

quy iuAt logarit vdi tham sd go ghc zu=}'216m
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bidn vdo l6n, kdt hqp v6i eudng dq tting xq vd tong

g x+ khi s6t mPt

u ki€ d6' l6P khi
find ochi€ueao
quy I

trgng gi6 ddi vdi c6c eOng trinh cao, tqri khu vlrc

ei'''f Sinh cilng nhu circ virng lan cln, khi c6 che'

d0 gi6 vi mat dQm tudng tu'

COng trinh tlugc thuc hiQn vdi su h6 trd kinh

phictia.huotlg trirrh nghi€n cfu cd btin 2001-2002
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SUMMARY

Wind speed vertical profile in the surface layer

at Phuoc Hoa' Binh Dinh

Based on continuous measurement data in the

Summer of 1999 and 2000 at four levels 10, 20' 30

and 40m at Phuoc Hoa - Binh Dinh' the authors have

established wind speed vertical profile' Results show:

1. From 21h to th of the next day, wind speed

vertical profile follows the logarithmic law' with

zo=0.216 m

2. From th to 21h, wind speed vertical profile

follows the Power law, with n = 0.12

Ngdy nh(tn biii : 10-5-2002
Vi€nVdt li Dia cdu
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