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GIM snT ruoNc dc rHonT Hol Nu0c
UA

BING Mo H|NH MAKKINK TU oU tEU KHi TUtlNG

D0 TRUG nip TAr

KHI TUONG TH0Y UnN riuH Hon riun

t!

TOM TAT:

-t . I
lJoc [noa[ ndr nuoc (.tsI) Ia t,ham so quan Lrgng

trong vi6c tinh Iuong nudc ti6u thu crja cAy tr6ng.
Ddc bi6t, trong c6ng tAc qu6n I.f vd sir dung nu6c
sinh hoat, s6n xuAt n6ng, lAm nghi6p. N6i dung
bdi b6o trinh bdy k6t qu6 tinh luong b6c ttrodt noi
nudc thuc tA theo m6 hinh Makkink trl du li6u khi
tuo. ng do truc ti6p tai c5c tram khi tuorrg thiry vdn
tinh Hda Binh cdc ngiry O1/7/2015, 04/6/2017 vit
1.8/8/2021lAm co sE dii so s5nh, gi6m s6t luorrg
b6c tho5t hoi nu6c. f6t quA nghi6n cr.lu dd x6c
dinh duoc luong b5c tho6r hdi bing m6 hinh
Makkink tr) drf li6u khi tuo. ng do truc ti6p tai c6c
trqm khi tugng thriy vdn tinh Hda Binh c6c ngdy
Ot/7/2075, ngiry 04/6/2017 vA ngiry 1.8/8/2021. co
gi6 tri ch6nh l6ch trung binh so v6i Iuorrg b6c
tho6t hoi nu6c do truc ti6p tai c5c tram tudng fng
le 0.7 mm/ngiy, sai s6 trung phuorrg 0.85 mm/
ngAy; 0.2 mm/ngdy vA sai s6 trung phuong 1.O7
mm/ngiy; 0.1 mm/ngAy vd sai s6 trung phuong
0.42 mm/ngdy. Lugng b5c tho6t hoi nu6c ngdy
O4/7/2Ot7 c6 xu hu6ng cao nhAt, ti6p theo Id
Iudng b6c thoet hdi nu6c ngdy O1/7/2015 vd tnAp
nhAt IA ngity 1,8/8/2021. 56 liQu nAy hoAn roin
phr) ho. p v6i diAu ki6n khi hAu theo mia vA nhi6t
d0 tai thoi didm nghi6n cfu cfia vilng TAy B3c n6i
chung vA tinh Hda B)nh n6i ri6ng.

Til kh6a: B6c tho6t hoi nudc rhuc 16 (ETa),

M6 hinh Makkink, Tram khi tudng thiry vdn
Hda Binh.

t Truong Dai hoc Ldm nghiQp
2 Trxdng Dai hqc Md - Dla chdt
3 ViQn Khoa hgc Kht tuqng th*y odn ad Bi6n ddi khi hau

CAG TRAM

r. olr vAl'r ot
B5c tho6t hoi nu6c ld thuAt ngir dirng dd m6

t6 tdng tucrng b5c vd tho6t hoi thu. c vft tt bA mdt
tr6i dAt d6n khi quydn ffong m6t thdi gian ddi
A6 tam s5ng t6 m6i quan h6 v6i luong mua hdng
nim [1]. Eay la bi6n s6 quan trong trong nghi6n
ciru thrSy vdn, ET duoc st dung cho quy hoach
n6ng nghi6p, d6 thi, lAp k6 hoach tu6i ti6u cho
c6c phuong ph6p tdng tru&ng cAy trdng, nghi6n
ciru cAn bing nudc khu vuc vA phAn ving khi hAu
n6ng nghi6p, thi6t k6 vd vAn hdnh h6 th5ng tu6i
ti6u [2]. C6c ph6p clo truc ti6p cfia ET tr6n khdp
th6 gi6i rAt tri6m do d6, rhi5u dr1 li6u quan s6t
thuc t6 dd cung cAp co h6i nAng cao chAt luong
cho c6c phuong ph6p thtry vin kh6c nhau, vi do
trqc ti6p ET thuc hi6n b8i c6c ki rhuat vi lucrng
tt cao. chi phi rAt A3t. Ngudi ta du do6n ring t6c
d6ng truc ti6p cta li6n a6i khi hAu l6n tAi nguy6n

Iugng chinh x6c gi6 tri ET lA rAt quan rrong vd
cAn tfri6t O6i v6i vi6c quAn I'1c6c ngudn nu6c lAu
ddi, crlng nhu thi6t k6 vd vAn hdnh c6c c6ng trinh
thiry loi dic bigt cho ving eAt c6 nhi6u cAy trdng
trong didu ki6n bi6n d6i khi hAu nhu hi6n nay.

Trong nhidu ndm qua c6c nhd khoa hoc tr6n
th6 gidi da n6 Iuc tim ra nhi6u phuong phdp thuc



nghi6m tinh gi6 tri ET cho c6c ki6u vtng khi h{u
kh6c nhau. C6c phuong ph6p ndy u6c luong ET
bing c6ng thrlc to6n hgc dga tr6n c6c nghi6n crlu
vd k6t qu6 thgc nghiQm t4l. C6c phuorrg ph6p
di6n hinh ld phuong ph6p Penman [5], phuong
ph6p Jensen-Haise [6], phuctng ph6p Blaney-
Criddle [7], phuong ph6p Hargreaves-Samani [8];
phuong ph6p Thorn:Thwaite [9J vd phuong phep
Van Bavel t1 01. M5i pfruong ph6p c6 lru cli6m ri6ng
vd 6p dung cho m5i ving khi hdu cu rh6. M6t s6
phucrng ph6p vA cd ban ld phi6n bAn sira ddi cria
c5c phucrng ph6p kh6c. M5i quan tAm chinh trong
vi6c u6c tinh ET ld d6 tin cfy vA tinh chinh x5c
crfa c6c phuong ph6p t111. Nhi6u phuong ph6p
dA duo. c ph6t tri6n tri mgt quan didm nfrAt Ainn
cho m6t khu vgc khi hAu cu th6, do d6 ho thudng
thAt bai dd u6c tinh luong b6c tho6t hoi nudc c6
thd xAy ra trong didu kign ving khi hAu kh6c.
DAy cfing ld vAn d6 th6ch thirc trong vi6c du b6o
chinh x5c gi6 tri ET. Vi nhrlng I'f do ndy, vi6c chon
m6 hinh phr) hqp voi khi hdu khu vuc Ii rAt 

"A.tthi6t. Trong bdi b6o ndy da sfi dung m6 hinh
Makkink dd u6c tinh, gi6m s6t Iucrrg b6c tho6t
hoi nudc trf drf li6u khi tuong do truc ti6p tai c6c
tram khi tuctng thty vdn tinh Hda Binh c6c ngAy
01/7/201.5, O4/612O1.V vit 1.8/8/2021 ldm co s& d6
xuAt m6 hinh gi6m s6t ET cho vtng khi hAu rai
tinh Hda Binh.

il. PHll0NG pU[p nCUlEr'r crlu
L Khu oltc nghiAn cftu
Hda Binh Id tinh mi6n nrii thu6c ving TAy BEc,

ti6p gi6p v6i ving ddng bing s6ng H6ng, nim
c6ch HA NQi 73 km tr6n truc Qu6c 16 6 Ha N6i -
Hda Binh - Son La. Todn tinh c6 di6n tich khoAng

, 
' ^,, ,!4.578,1, km'. Phia bdc gi6p v6i tinh Phri Tho, phia

nam gi6p tinh Hd Nam. Ninh Binh. phia D6ng vA
D6ng BEc gi6p thdnh pfr6 Hd N6i, phia l*ay, my
Bdc gi6p vdi c6c tinh Son La, phia Tay Nam gi6p
tinh Thanh H6a. Ddc Aidm ndi bAt cira dia hinh
Hod Binh Id nrji cao trung binh vd tnAp, bi chia cdt
phtc tap, d6 d5c l6n vA k6o ddi theo hu6ng TAy
hJBac - DOng Nam chia thAnh 2 virng ro r6t: Vtng
nfi cao trung binh phia tAy bic c6 d6 cao trung
b)nh 600-700 m, noi cao nhAt ld dinh Phu Canh,^. *',(Dd Bdc) 1.373 m. D6 d6c trung binh tt 20-350,
c6 noi tr6n 400 chi5m kho6ng 46% di6n tfch toen
tinh. Ving n(i thAp, v)n A6i (phia D6ng Nam) c6
di6n tich 246.895 ha, chi6m 54o/o di6n tich todn

tinh, dQ d5c trung binh 10-250, dQ cao trung binh
100-200 m. Xen k6 dia hinh vtng nrii cdn c6 c5c
trrlng thAp, c6c thung hlng nh6 hep k6o dAi doc
theo c6c s6ng su6i tdrn.

Hinh I. Khu auc nghiAn cfiu od cdc trem
quan tdc

HoA Binh nim trong vtng khi hiu nhi6t cl6i gi6
mira vdi c6c d6c trung nhu n6ng, dm, mta tl6ng
lanh. NhiQt d6 trung binh trong ndm 230C; lucrng

mua trung binh 1.800 mm/n6m; ct6 dm tuong e6i
85%; luong b6c hoi trung binh nim 704 mm. Khi
hfu trong ndm chia ldm hai mia 16 r6t, mrja hd
nat aAu tt th6ng 4 k6t thric vdo th6ng 9. Nhi6t
d6 trung binh tr6n ZSoC, c6 ngdy l6n t6i 430C.
Lugng mua trung binh trong th6ng tr6n 1OO mm.
thdi ctidm cao nh6t ld 680 mm (ndm 1985). Mua
thudng tAp trung vdo th6ng 7, 8. Lugng mua toAn
mia chi6m 85 - 90% luong mua c6 nEm. Mira
d6ng b5t dAu tt th6ng 10 ndm tru6c, k6t thric
vdo th6ng 3 ndm sau. Nhi6t d6 trung binh trong
th6ng dao d6ng trong khoAng 16 - ZOoC. Ngdy
c6 nhi6t d6 xu5ng thAp IA 3oC. Luong mua uong
th6ng 10 - 20 mm t121. Do cl6c di6m dia hinh,
Hod Binh cbn c6 c6c kidu khi hAu I*ay Bic v6i mira
d6ng kh6 vd lanh, mua hd n6ng dm (& vr)ng nrii
cao phia Tay Bdc); kidu khi hAu ddng bing BEc 86
thdi d6t 6n hoA hdn (A vt)ng A6i mii thAp).

2. Du lid.u kht tuong (BAng 1).
Dit li6u khi tuong phqc vr1 c6ng t6c tinh to6n

luorrg b6c tho6t hdi nu6c, thu thAp tr} c6c uqm
khi tugng th0y vdn Hda Binh ngity 01,/7/2015 do
Trung tAm Khi tudng thiryv6n tinh Hda Binh cung
cAp (B6ng 1). Theo bAng 1, t6c d6 gi6 cira c6c
didm quan tric dao d6ng tr) 3 m/s d6n T m/s, d6
dm trung binh tr) 57% d6n?3o/o, tdng s6 gid nEng
thuc trl 1O.Z gid d6n 11.9 gid, nhiQt d6 cao nhAt
tai c5c tram quan trSc khi tugng lA 40.1oC, nhi6t
d6 thAp nhAt tai c6c tram khi tucrng ld Z5.1oC vd
Iuong b5c hoi nu6c thuc t6 tll 5.0 mm d5n 7.2
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Bdng I . Du lipu kht tuqng thiry adn tqi cdc trqm quan tdc khi tuong Hda Binh nsdy 01 17 12015

Nguin: Tiung tdm Khi tuang Thuy ztdn Hba Binh

Bdng 2. Drt IiAu khi tuong thiy adn tai cdc tram quan tuhc khi taqng Hda Binh nedy 041612017

mm (BAng 2).

Du li6u khi tuong phr;c vu c6ng t6c tinh to6n
Iuong b6c tho6t hoi nudc tir c6c phuor:rg phSp
duo. c thu thAp tri c6c tram khi tugng thty vdn
Hda Binh ngiry 0416/2017 do Trung tAm Khi
tuong thiy van tinh Hda Binh cung cAp (BAng Z).
Theo b6ng 2, t5c d6 gi6 cira c6c di6m quan tric
dao d6ng tt 4 m/s d6n 8 m/s, d6 dm ffung binh
tu 50% d6n71,o/o, tdng s6 gionSng tr) 9.3 gidd6n
1 2 . 3 gid vd tuong b6c hoi nu6c thuc t6 tri 4. 6 mm
d6n 9.6 mm (BAng 3).

Dit li6u khi tuo. ng phr,rc vr,r c6ng t6c tinh to6n
Iuong b6c tho6t hdi nudc tr.ll c6c phuorrg phAp
duoc thu thAp tt cAc tram khi tuong th[ry van
Hda Binh ngdy t8/8/2021 do Trung tAm Khi
tudng thty vdn tinh Hda Binh cung cAp (BAng 3).
Theo bAng 3, t5c d6 gi6 cira c6c di6m quan trdc
dao d6ng trl 6 m/s d6n 8 m/s, d0 dm trung b).nh
tt 81% d.6n 84o/o, tdng s6 gio ning tri 7.5 gid d6n

.t
10.2 giovd luong b6c hoi nudc thuc t6 tir 5.8 mm

Ngu6n: Trung tdm Khi tuqng Thfiy ztdn Hda Binh

d6n 7.1 mm/ngdy
3. Phuong phdp t{nh luqng b6c thodt hoi nu6c
a. Phuong ph6p Makkink
Phuong ph6p Makkink (1957) [13] duo.c sir

dung kh6 pnd fi5n d5n ngdy nay do dd don giAn
h6a mgt s6 c5c chi s6 do dac ngoai nghidp md
phuong ph6p FAO 56 Penman - Monteith dang
sfi dung. Makkink aA xuAt phuong ph6p tinh to6n
Iucng b6c tho6t hdi nu6c tt ndng iuong brlc xq
mdt trdi nhu sau:

AprT=ai^t'* A (1)A+r A

Trong d6: ET - Id luong b6c tho6t hoi nu6c
(mm/ngdy); Rs - Ning Iucrng bfc xa m6t trdi cli t6i
b6 mdt aAt Ol.l/m,/n9)y); A - cI6 d5c dudng cong
6p suAt hoi nu6c bdo hda cira kh6ng khi (kpafC),
Y - rrang s6 psychrometric (kpafc), l, - Nhi6t h6a
hoi tidm dn lAm b6c tho6t 1mm/ngiy (MJ/kg); a,
b - h6 s5 tuy6n tinh cira phuorrg ph5p Makkink.

TT T6n tram quan tric

Toa cl6 di6m quan tric Gi6 manh nhAt
(m/s)

D6
Iam

trung
binh
(o/o)

r ong
gid

nang
(sid)

Nhi6t d6 fc) B6c
hoi

nu6c
(mm)

Kinh
oo

vi d6
D6
cao
(m)

Hu6ng
roc
oo
dlo

T
(max)

T
(min)

1 Kh( tuonq Hda Binh 705.2 20.49 zz.7 Tay Nam 3 57 11.9 40 1 30.2 77
Khi tudnq Mai ChAu 105.03 20.39 165.5 D6nq Nam 7 72 104 38.5 25.1, 57

3 Khi tuonq Kim B6i 105.32 20.4 61 1 Tdv Nam 66 10.5 3 8.5 27.4 5.5
4 Khi tuonq Chi N6 1.O5 47 20.29 113 Ta/ 6 58 1.7 2 40 1 30 1 7.2
5 Khi tudnq Lac Son 105.27 20.27 47.2 Tav 4 73 102 38.3 26.5 50
6 Thriv v5n Hda Binh tos.2 20.49 22.6 TAy Nam 5 60 115 39.8 30.0 fz

rnuv van -ltuTro lnl 105.4 20.31 20 1. Tai 7 6Z 109 39.7 JtJ.Z 70
8 I nuv van Lam 50Tl 105.29 20 53 25.4 Tav Nam o 59 116 39.S 30.1 68

TT ,.i alen olem quan fiac

- -^ r.i a
I Oa OO OIem quan lrac

, ,tulo mann nnal
(m/s) Lro am

trung
binh
e/")

r ong
gid
tnang

(gid)

Nhi6t d6 fc) I,0c

hoi

nudc
thuc t6
(mm)

Kinh
oo

VI OO
D6 cao

(m)
Hu6ng

T6c

oo
olo

T
(max)

T
(min)

1 Khi tuong Hoa B)nh 105.20 2o.49 22.7 TAv Nam 5 50 't2 7 41.0 31.0 96
2 Khi tuonq Mai ChAu 105.03 20.39 165.5 TAv B3c 8 65 10.0 40.0 253 57

Khi tuonq Kim B6i 105.32 20.40 61 I rav ljac 64 10.6 40.9 27.5 70
4 Khi tuonq Chi N6 1.O5 47 20.29 -tL J lav ljac 6 71 11.6 40.3 296 78
5 Khi tudnq Lac Son ro5.27 20 27 41. 2 TAv B6c 4 69 9.3 40 1 27.2 to
6 Thiv vdn Hda binh 105.20 20.49 22.6 TAv Nam 6 5Z 1,2.O 40.8 30.7 95
7 I nuv van .t-lllno I nr 105.40 20.3'l 20.'l rav 5ac q 70 7"t 4 40.5 300 80
8 Thrlv v5n Ldm Sorr 105.29 20 53 254 Tdv Nam 7 67 1.2.3 40.9 30.5 9.2
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MONITORING EI/APORATIVE TRANSPIRATION USING MAIG

|(INI{ lv|ODEL IROM MEIEOROLOGICAT.DATA OIRECTLY

MEASURED AI HYDRO . METEOROLOGICAL STATIONS IN

HOA BINH PROI,INCE

SUMMARY:

Evaporation (ET) is an importa'nt parameter
in calculating the water consumption of crops,
especially in the management and use of water
for daily life activities, agricultural and forestry
production. The content of this article presents
the results of calculating the actual evapotrans-
piration according to the Makkink model from
meteorological data directly measured at the
hydro-meteorological stations of Hoa Binh prov-
ince on July 1st. 2015, and June 4th, 201,7 and
August 18th, ZO21 as a basis for comparison and
monitoring of evapotranspiration. The research
results have calculated the amount of evapo-
transpiration using the Makkink model from
meteorological data directly measured at hydro-
meteorological stations in Hoa Binh province on
July lst, 2015, June 4th,2Ot7 and August 18th,
2027. The respectively average difference values
compared to the amount of evapotranspiration
measured directly at the stations are 0.7 mrn/
day, the mean error is 0.85 mm/day; 0.2 mm/day
and mean square error 1.07 mm/day; 0.1 mm/
day and mean square error 0.42 mrn/day. The
evapotranspiration on July 4, 201,7 tended to
be the highest, followed by July 1st, 2015 and
the lowest is August 1,8, 2021,. There figures are
completely consistent with seasonal climate and
temperature conditions at the time of the study
of the North-West region in general and Hoa Binh
province in particular.

Keywords: Evapotranspiration (ET), Makkink
model. Hoa Binh Hydro-Meteorological station.
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