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GIAM SAT LUONG BOC THOAT HOI NUGC
BANG MO HiNH MAKKINK TU DU LIEU KHi TUONG
DO TRUC TIEP TAI CAC TRAM
KHi TUGNG THUY VAN TiNH HOA BINH

TOM TAT:

Bbc thoat hoi nudc (ET) 1a tham sb quan trong
trong viéc tinh lugng nuéc tiéu thu clia cay trong.
Bac biét, trong cdng téc quan ly va st dung nudc
sinh hoat, san xuit néng, 14m nghiép. Noi dung
bai béo trinh bay két qua tinh luong bbc thoét hoi
nudc thuc té theo mo hinh Makkink tir di liéu khi
tuong do truc tiép tai cac tram khi tugng thly van
tinh Hoa Binh cac ngay 01/7/2015, 04/6/201% va
18/8/2021 lam cd s& dé so sanh, gidm sét luong
bbc thoat hoi nudc. Két qué nghién ciu da xac
dinh dugc lugng bbc thoat hoi bing md hinh
Makkink tir di liéu khi tuong do truc tiép tai cac
tram khi tuong thdy van tinh Hoa Binh cac ngay
01/7/201b, ngay 04/6/2017 va ngay 18/8/2021 cé
gia tri chénh léch trung binh so véi lugng bbc
thoat hoi nudc do truc tiép tal cac tram tuong Ung
14 0.7 mm/ngay, sai sb trung phuong 0.85 mm/
ngay; 0.2 mm/ngay va sai sb trung phuong 1.07
mm/ngay; 0.1 mm/ngay va sai sb trung phuong
0.42 mm/ngay. Luong béc thoat hoi nudc ngay
04/7/2017 c6 xu huéng cao nhét, tiép theo la
lugng béc thoat hoi nude ngay 01/7/2015 va thap
nhét 1a ngay 18/8/2021. Sé liéu nay hoan toan
phll hop véi diéu kién khi hu theo mua va nhiét
d6 tai thoi diém nghién ctu cia ving Tay Béc néi
chung va tinh Hoa Binh ndéi riéng.

Ti khéa: Bbc thoat hoi nudc thuc té (ETa),
M6 hinh Makkink, Tram khi tugng thdy vin
Hoa Binh.

! Truong Dai hoc Lam nghiép
2 Truong Dat hoc M6 - Dia chit
3 Vién Khoa hoc Khi tugng thiy van va Bién dot khi hau
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Bbc thoat hoi nudc 1a thuat ngir dung dé mé
ta téng lugng bbc va thodt hoi thuc vét t bé mit
trai dit dén khi quyen trong mét thai gian dai
dé lam sang t6 méi quan hé véi lugng mua hang
nim [1]. Pay la bién sb quan trong trong nghién
ciu thiy van, ET duge s dung cho quy hoach
néng nghiép, d6 thi, 1ap ké hoach tuéi tiéu cho
céc phuong phép ting trudng céy tréng, nghién
citu cin bang nudc khu viuc va phén vung khi hdu
néng nghiép, thiét ké va van hanh hé théng tudi
tiéu [2]. Céc phep do truc tlep cla ET trén khap
thé glcn rat hiém do dé, thiéu di lidu quan sat
thuc té dé cung cap co héi nang cao chét lugng
cho céc phuong phép thuay van khac nhau, vi do
tryc tiép ET thuc hién bdi cac k§ thuét vi lugng
t cao, chi phi r&t d4t. Ngudi ta du doan rang tac
déng truc tiép cha bién déi khi héu 1én tai nguyén
nude chli yéu 14 su bbc thoat hoi nuéc. Thay déi
vé thuy van tao nén mét trong nhiing tac déng
tiém ning quan trong nhéat 1én su thay ddi khi
hau toan cau trong vung nhiét dai [3]. Ré rang 1a
su thay déi khi hau s& lam tang nhiét dé va thay
déi phuong phép lugng mua. Nhiét d8 cao sé gay
ra su boc thoat hoi nudc cao 1am anh huéng dén
hé théng thily van va ngudn nuéc. Do d6, dinh
luong chinh xé&c gia tri ET la rat quan trong va
can thiét dbi véi viéc quan 1y céc nguon nudc 1au
dai, cling nhu thiét ké va van hanh cac cbéng trinh
thuy loi dac biét cho vung d4t c¢6 nhidu cay trong
trong diéu kién bién ddi khi h&u nhu hién nay.

Trong nhiéu nam qua céc nha khoa hoc trén
thé giéi da né luc tim ra nhidu phuong phap thuc
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nghiém tinh gi4 tri ET cho cac kiéu ving khi hau
khac nhau. Cic phuong phap nay uéc lugng ET
bang céng thifc toan hoc dua trén cac nghién ciru
va két qua thuc nghiém [4]. Cac phuong phap
dién hinh 13 phuong phép Penman [5], phuong
phéap Jensen-Haise [6], phuong phip Blaney-
Criddle [7], phuong phap Hargreaves-Samani [8];
phuong phap Thorn-Thwaite [9] va phuong phap
Van Bavel [10]. M&i phuong phép c6 wu diém riéng
va &p dung cho mdi ving khi hau cu thé. Mot sb
phuong phap vé co ban 1a phién ban sra déi cia
cac phuong phép khac. Méi quan tAm chinh trong
viéc udc tinh ET la d6 tin céy va tinh chinh xac
cla céc phuong phap [11]. Nhiéu phuong phap
da dugc phét trién tir mét quan diém nhét dinh
cho mét khu vuc khi hau cu thé, do dé ho thuong
that bai dé uéc tinh luong bbc thoat hai nudc cé
thé xdy ra trong diéu kién ving khi hau khéc.
Day ciing 14 vén dé théch thic trong viéc du béo
chinh x4c gia tri ET. Vi nhiing 1y do nay, viéc chon
mb hinh phtt hop véi khi hau khu vuc 1a rit can
thiét. Trong bai bao nay da st dung mé hinh
Makkink dé udc tinh, gidm sat luong bbéc thoat
hoi nuéc t di liéu khi tuong do truc tiép tai cac
tram khi tugng thly vén tinh Hoa Binh cic ngay
01/7/2015, 04/6/2017 va 18/8/2021 lam co s& dé
xuat md hinh gidm sat ET cho vung khi hau tai
tinh Hoa Binh. :

Il. PHUGNG PHAP NGHIEN CUU

1. Khu vuc nghién citu

Hba Binh 1 tinh mién nui thudc ving Tay Béc,
tiép gidp vdi ving ddng bing séng Héng, ndm
cach Ha Néi 73 km trén truc Quéc 16 6 Ha Nbi -
Hoa Binh - Son La. Toan tinh c6 dién tich khoang
4.578,1 km?. Phia bic gip vdi tinh Pht Tho, phia
nam gidp tinh Ha Nam, Ninh Binh, phia Déng va
Déng Béc gidp thanh phd Ha Néi, phia Tay, Tay
Béc gidp véi cac tinh Son La, phia Tay Nam giap
tinh Thanh Héa. Pac diém ndi bat clia dia hinh
Hoa Binh 14 nui cao trung binh va thép, bi chia cit
phuc tap, d6 dbc 1én va kéo dai theo hudng Tay
Béc - D6éng Nam chia thanh 2 viing ré rét: Ving
nui cao trung binh phia tay béc c6 dé cao trung
binh 600-700 m, noai cao nhét 1a dinh Phu Canh
(Pa BAc) 1.373 m. D6 dbc trung binh tir 20-35°,
cé noi trén 40° chiém khoang 46% dién tich toan
tinh. Ving nui thap, van dbi (phia Péng Nam) cé
dién tich 246.895 ha, chiém 54% dién tich toan
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tinh, d6 dbc trung binh 10-25°, do cao trung binh
100-200 m. Xen ké dia hinh ving nui con cé céc
triing thp, cic thung ling nhd hep kéo dai doc
theo céc séng subi 14n.

Hinh 1. Khu vyc nghién citu va cdc tram
quan trdc

Hoa Binh ndm trong viing khi hau nhiét déi gio
mua vdi c4c dic trung nhu néng, 4m, muia déng
lanh. Nhiét d6 trung binh trong ndm 23°C; lugng
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mua trung binh 1.800 mm/nam; d6 4m tuong dbi
85%; lugng bbc hoi trung binh nam 704 mm. Khi
héu trong ndm chia lam hai mua rd rét, mua hé
b4t dau tir thang 4 két thic vao thang 9. Nhiét
d6 trung binh trén 25°C, cé ngay lén t&i 43°C.
Lugng mua trung binh trong thang trén 100 mm,
thdi diém cao nhat 13 680 mm (nim 1985). Mua
thudng tap trung vao thang 7, 8. Luong mua toan
mua chiém 85 - 90% Iuong mua cd nam. Mua
déng bat dau tir thang 10 nim trude, két thuc
vao thang 3 nam sau. Nhiét d6 trung binh trong
thang dao déng trong khoang 16 - 20°C. Ngay
cé nhiét d6 xubng thap 1a 3°C. Luong mua trong
thang 10 - 20 mm [12]. Do d&c diém dia hinh,
Hoa Binh con c6 céc kiéu khi hau Tay Béc véi mua
dong khé va lanh, mua hé néng 4m (& ving nui
cao phia Tay Béc); kidu khi h4u déng bing Bic Bé
thoi tiét 6n hoa hon (& viing déi ndi thép).

2. Diz liéu khi tugng (Bang 1).

D liéu khi tuong phuc vu céng tac tinh toan
luong bbc thoat hai nuée, thu thap tU cac tram
khi tugng thiy van Hoa Binh ngay 01/7/2015 do
Trung tam Khi tugng thiy vén tinh Hoa Binh cung
cap (Bang 1). Theo bang 1, téc doé glo cla cac
dlem quan tréc dao dong t 3 rn/s den 7 m/s, do
4m trung binh tir 57% dén 73%, tdng sb6 giv ndng
thuc tr 10.2 gio dén 11.9 gid, nhiét d6 cao nhét
tai céc tram quan tric khi tugng 1a 40.1°C, nhiét
dd thap nhét tai cac tram khi tugng la 25.1°C va
lugng bbc hai nuée thuc té tr 5.0 mm dén 7.2
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Bdng 1. Dit li¢u khi tugng thity van tai cdc tram quan trdc khi tugng Hoa Binh ngay 01/7/2015

. , Gi6 manh nhét Db 2 e o Al £
Toa d§ diém quan trac 2 Téng Nhiét d6 (°C) Boc
{r/s) oMo giy hoi
A & A A t; A
TT Tén tram quan trac Kinh . bo ) ToAc r}mg g, T T ube
. VI do cao Hudng do binh N =
do N (gio) (max) | (min) | (mm)
(m) gié (%)

1 | Khi tugng Hoa Binh 105.2 20.49 22.7 Tay Nam 3 57 11.9 40.1 30.2 7.1
2 | Khi tuong Mai Chau 105.03 | 20.39 | 165.5 | Béng Nam 7 72 10.4 38.5 25.1 5.7
3 | Khi tuong Kim Boi 105.32 20.4 61.1 Tay Nam 4 66 10.5 38.5 27.4 5.5
4 | Khi tuong Chi Né 105.47 | 20.29 11.3 Tay ¢] 58 11,2 40,1 30.1 7.2
5 | Khi tugng Lac Son 105.27 | 20.27 | 41.2 Tay 4 78 10.2 38.3 26.5 5.0
6 | Thay vdn Hoa Binh 105.2 20.49 | 22.6 Tay Nam 5 60 11.5 39.8 30.0 7.2
7 | Thiy vdn Hung' Thi 105.4 20.31 20.1 Tay 7 62 10.9 39.7 30.2 7.0
8 | Thuy vin Lim Son 105.29 | 20.53 25.4 Ty Nam 6 59 11.6 39.9 30.1 6.8

Nguén: Trung tam Khi twpng Thity vin Hoa Binkh
Bdng 2. Diz ligu khi tugng thiy van tgi cdc tram quan trdc khi tugng Hoa Binh ngay 04/6/2017

. ) G . h hﬂ A
Toa d6 diém quan trac 1 mET e D6 Am T3ng | Nhiét dé (°C) BO(,:
(m/s) trung gig b
TA - R & TK > 2
TT én diém quan trac Kinh o D§ cao ) OP binh g T T nuorc‘
N Vi do Hudng do N ) thuc te
do (m) - (%) (gio) | (max) | (min)
gio (mm)
1 | Xhi tuong Hoa Binh | 105.20 | 20.49 22.7 | Tay Nam 5 50 121 | 41.0 | 31.0 8.6
2 | Khi tugng Mai Ch&u | 105.03 | 20.39 165.5 | Tav Béc 8 65 10.0 | 40.0 | 25.3 5.7
3 | Khi tugng Kim Boi 105.32 | 20.40 61.1 Ty Bic 4 64 10.6 | 40.9 | 275 7.0
4 | Khi tugng Chi Né 105.47 | 20.29 11.3 Téy Béc 6 71 11.6 | 40.3 | 29.6 7.8
5 Khi tuong Lac Son 105.27 20.27 41.2 Tay Bic 4 69 9.3 40.1 27.2 4.6
6 | Thay vdn Hoa binh 105.20 | 20.49 22.6 | Tay Nam 6 52 12.0 | 40.8 | 30.7 9.5
7 | Thay vén Hung Thi | 105.40 | 20.31 20.1 Tay Béc 5 70 114 | 405 | 30.0 8.0
8 | Thay vin Lam Son 105.29 | 20.53 25.4 | Tay Nam 7 67 12.3 | 409 | 305 9.2

mm (Bang 2).

D liéu khi tuogng phuc vu cdng téc tinh todn
lugng béc thodt hoi nudc tir céc phuong phéap
dugc thu thap tu céc tram khi tugng thuy van
Hoa Binh ngay 04/6/2017 do Trung tdm Khi
tugng thay van tinh Hoa Binh cung cap (Bang 2)
Theo bang 2, tbc do glo cda cac dlem quan tréc
dao déng ti 4 m/s dén 8 my/s, d6 dm trung binh
tr 50% dén 71%, tng sb giv néng tr 9.3 gidy dén
12.3 gits va luong bbc hoi nudc thuc té tir 4.6 mm
dén 9.6 mm (Bang 3).

D liéu khi tugng phuc vu cdng tac tinh todn
luong bbc thoat hoi nudc t cac phuong phép
dugc thu thép tu cdc tram khi tugng thuy vin
Hoa Binh ngay 18/8/2021 do Trung tam Khi
tugng thiy van tmh Hoa Binh cung cap (Bang 3)
Theo bang 3, tbc do glo cla cac dlem quan tréc
dao dong tu 6 m/s dén 8 m/s, d6 &m trung binh
tr 81% dén 84%, téng sb giv ning t 7.5 gi&y dén
10.2 git va lugng bébc hoi nude thuc té tir 5.8 mm

Ngudn: Trung tam Khi tugng Thity van Hoa Binh

dén 7.1 mm/ngay

3. Phuong phap tinh lugng boc thodr hoi nude

a. Phuong phap Makkink

Phuong phap Makkink (1957) [13] duge si
dung khéa phé bién dén ngay nay do da don gian
héa mét sb cac chi sé do dac ngoai nghiép ma
phuong phép FAO 56 Penman - Monteith dang
st dung. Makkink dé xuét phuong phap tinh toan
lugng bbc thoat hoi nudc t nang lugng buc xa
mat troi nhu sau:

R
ET—dA—-Fb (1)

A+Y X

Trong dé: ET - 1a lugng béc thoat hoi nudc
(mm/ngay); Rs - Nang lugng bic xa mat tréi di téi
bé mit dat (MJ/m¥ngay); A - d6 déc dudng cong
ap suat hoi nuéc bao hoa ciia khong khi (kPa/°C),
Y - hang sb psychrometric (kPa/°C), A - Nhiét héa
hoi tiém &n lam béc thoat 1mm/ngay (MJ/kg); a,
b - hé sb tuyén tinh cha phuong phép Makkink.
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MONITORING EVAPORATIVE TRANSPIRATION USING MAK-
KINK MODEL FROM METEOROLOGICAL -DATA DIRECTLY
MEASURED AT HYDRO - METEOROLOGICAL STATIONS IN
HOA BINH PROVINCE

SUMMARY:

Evaporation (ET) is an important 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, 2017 and
August 18th, 2021 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-
meteorologdical stations in Hoa Binh province on
July 1st, 2015, June 4th, 2017 and August 18th,
2021. The respectively average difference values
compared to the amount of evapotranspiration
measured directly at the stations are 0.7 mm/
day, the mean error is 0.85 mmy/day; 0.2 mm/day
and mean square error 1.07 mm/day; 0.1 mm/
day and mean square error 0.42 mm/day. The
evapotranspiration on July 4, 2017 tended to
be the highest, followed by July 1st, 2015 and
the lowest is August 18, 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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