NGHIEN CU'U 'NG DUNG MO HINH NOAH - MP DY BAO DIEU KIEN
KHi TUONG NONG NGHIEP VUNG DONG BANG SONG HONG

Tran Thi Tam, Nguyén Pang Mau, Trinh Hoang Duong
Vién Khoa hoc Khi twgng Thiy vdn va Bién déi khi hGu

Ngay nhén bai: 13/11/2023; ngdy chuyén phdn bién: 14/11/2023; ngay chép nhén ddng: 5/12/2023

Tém tat: M6 hinh Noah-MP Id mé hinh bé mét, duoc thiét ké dé€ mé phdng qud trinh cdn bdng ndng
Iwong va nude & bé mdt, bao gém cd churong trinh duoc két hop va khéng két hop vdi mé hinh khi quyén, &
cdc quy mé khéng gian khdc nhau, tir quy mé dia phwrong téi quy mé toan céu, va quy mé thoi gian tir dudi
ngay tdi quy mé thép ki. Bai bdo budc ddu nghién ciru trng dung mé hinh Noah - MP dé thir nghiém du bdo
cdc diéu kién khi tuwong néng nghiép (KTNN) viing Bdng bdng séng Hong vdi han du bdo 1 - 3 thdng & dé
phén gidi 3 km x 3 km, bao gém cdc yéu t6: Nhiét d6, lwong muwa, @6 Gm khéng khi, dé6 Gm dét. Két qua du
bdo cho théy: Nhiét dé trung binh cd xu thé tdng tir Tdy sang phia ven bién phia Déng; Phén b6 lwong mua
khéng ddng déu theo cdc thdng, mua Ién tdp trung vdo cdc thdng mua hé; Pé6 Gm khéng khi khéng cé sw
khdc biét nhiéu giira cdc viing trong khu vure, dé Gm thép nhét xdy ra trong cdc thdng mua déng; Dy bdo d6
&dm dét phia Tdy khu vure thdp hon phia Péng, dé dm dét cao vao cdc thdng mua thu va ddu déng, thédp hon
vao mua xudn va hé. Két qud nghién ctru clia bai bdo sé la co s& dé xdy duwng bén tin dw bdo KTNN phuc vu

xdy dung ké hoach san xuét néng nghiép.

Tir khéa: Mé hinh Noah - MP, dw bdo diéu kién KTNN.

1. M@ dau

& Viét Nam, nghién ciru mo hinh dy bdo khi
hau co ban da duwoc thuc hién tr khd sém tai
nhiéu co quan don vi, nhv Trung t&m Dy bdo
Quéc Gia, Vién Khoa hoc Khi tugng Thiy van va
Bién ddi khi hau, Vién Vat ly dia cau. Tuy nhién,
hau hét cac nghién ctru trong nwdc chl yéu dirng
lai & viéc duwa ra cc théng tin du bao diéu kién
khi hau, chua dua ra dwgc théng tin tac dong va
khuyén cdo, ddng thoi cac théng tin chwa phan
loai theo dang déi tuwong st dung. Trong khi do,
hau hét cdc mo hinh cdy trong hién nay dang
duoc ing dung mé phong cay trong nhu DSSAT,
ORYZA2000 chi 4p dung cho tirng diém, vi vay
né chwa phan anh dugc vé diéu kién KTNN phan
b6 theo khéng gian, va khé khan cho viéc déng
hda s liéu tir cac cdng nghé khac nhu théng tin
xac dinh tr dnh vién tham dé hiéu chinh két qua
dau ra cha cdc md hinh cay tréong va khé khan
hon cho viéc chi dao san xuat bai thi€u thdng tin
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diéu kién KTNN trwc quan va chi tiét trén ludi.

Trong giai doan hién nay cic san pham
nghién clru can ti€p cin va phuc vu dén nguodi
dung cudi cung, dap rng dwoc nhu cau thuc tién
dé ra. Trong san xuat néng nghiép, viéc du bao
duogc nhirng tdc dong cla khi hau, thoi tiét dé
cé phuong én, k& hoach san xuat hop ly, mang
lai ndng suat cao, tranh dugc nhitng diéu kién
thoi tiét bat |oi la rat can thiét hién nay.

Trudc nhitng nhu ciu d6, viéc nghién clru
rng dung mo hinh Noah - MP dy bao diéu kién
KTNN vung Dong bang séng Hong trén tirng
O ludi vai d6 phan gidi 3 km x 3 km sé& la mét
huwdng nghién ciru d6i méi cong nghé trong du
bao KTNN, ddp rng duoc nhu cau thuc tién.

2. S4 liéu va phuwong phap nghién ciru
2.1. S6 liéu nghién ctru

- S8 lidu khi twong quan trac tai tram: S6
liéu quan trac ngay doi véi cac yéu t6 khi twong
(nhiét d6, lvong mua, nhiét dd t6i cao va toi
thap, d6 4m, béc hoi) trong thoi ky 2017 - 2021.
S6 liéu quan tric dugc thu thap tai 15 tram
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quan trac khi twong khu vic pong bang song
Hoéng (Hinh 1).

- S8 liéu toan cau CFS: Buoc phat trién boi
Trung tam Dy bdo M6éi trudng Hoa Ky (NCEP),
cac dir lidu dwoc tdi mién phi va lwu tri¥ trén
mady chd cla Vién Khoa hoc Khi twgng Thiy van
va Bién d6i khi hau tai thu muc: /imhen-data/
share-imhen/tuanbm/CFS-realtime t&r nam
2015 dén 2021. Cac trang web truy cip tai dir
lieu [8]:

https://www.ncei.noaa.gov/data/climate-
forecast-system/access/operational-9-month-
forecast/6-hourly-flux/;

https://www.ncei.noaa.gov/data/climate-
forecast-system/access/operational-9-month-
forecast/6-hourly-by-pressure/

- DIt liéu 1&p phU, st dung dat: B dit liéu s
dung dat va Iép phu (Land-Use and Land-Cover
LULC) hang ndm do phan gidi 30 m trén toan
Viét Nam thu thap tir Co quan Tham hiém Hang
khéng Vi tru Nhat Ban (JAXA) do P.C.Dwong va
cdng sy phat trién [5], [6] dwoc st dung dé xay
dung di¥ liéu dau vao cho mién tinh trong mod
hinh WRF - NOAH MP - CROP.

- Dt liéu d6 4m dat: Thu thap dir liéu d6 am
d4at C3S trong giai doan 2017 - 2021 theo thang,
|y di liéu & don vi do m3/m?3 tir trang web Dich
vu Bién d6i khi hdu Copernicus (C3S) cha Trung
tam Dy bdo thoi tiét Chau Au (ECMFW)[7] (Soil
moisture gridded data from 1978 to present
(copernicus.eu).
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Hinh 1. So' d6 vj tri tram quan trdc khu vuec nghién ciru

2.2. Phuo'ng phdp nghién ciu

- Phwong phép thu nhd quy mé dya trén vat
ly bé mat dat:

Thu nhé quy md dwa trén vat ly bé mat
dat LSP-DS (Land Surface Physics based
Downscaling) 1d phuwong phap dwoc dé tai xay
dung dua trén md hinh mat dat offline Noah
Multi-Physics (Noah-MP) duoc phét trién tai
NCAR. N&i dung chd yéu cta phuong phap la
thu nhd quy mé dy bdo véi pham vi khong gian
la vung Dong bang sdng Hong vdi do phan gidi
~80 || TAP CHi KHOA HOC BIEN POI KHi HAU

duoc nang lén ludi 3 km x 3 km.

- Phwong phdp danh gia chat lwgng md hinh
dy bao:

C6 nhiéu nghién clru d3 st dung cac phuong
phép danh gid dwa trén cac sai s6 trung binh, sai
s6 tuyét déi trung binh va sai s6 quan phuong
[1], [2], [4]. Bai bdo nay sir dung cidc phuwong
phap danh gid dua trén cic sai s6 trung binh
(ME), sai s6 tuyét déi trung binh (MAE) va sai s
quan phuong (RMSE) dé danh gid ky ndang mod
phong clia mé hinh.
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Sai s6 trung binh ME (Mean error)

N
1
ME=—E F, -0,
N'_l(l OI.)

Trong do: F la gia tri du bdo cdla mo hinh, O 1a
gid tri clia quan trac, i = 1,2,...,N va N 1a t&ng s6
dy bdo hodc quan tric clia tap sd liéu

Sai s& tuyét déi trung binh MAE (Mean
absolute error)

N
1
1=

Sai s& quan phuong RMSE (Root mean
square error)

- Phuong phép hiéu chinh sai s6 BJP:

Vé BJP, phuwong phap nay st dung ly thuyét
xac suat két hop dé xay dwng mdi quan hé giira
nhan t6 dy bdo (m6 hinh du bao) va yéu t6 dy
bao (s6 liéu quan trac) [3]. Phan bd xac suat két
hop dwgc mé hinh héa bang mdt ham phan bé
chuén song bién (bivariate normal distribution)
sau khi chudi s6 liéu da duoc chuin héa bang
phép bién d6i log-sinh. Phép bién déi log-sinh
[9], [10], bién d6i chudi s6 lieu mo hinh va quan
trac thanh mdt chudi méi ma ky vong 13 sé cai
thién dwogc cac gia tri & rat gan 0.

Cac budc hiéu chinh nhu sau:

1) Bién déi gia tri cia nhan t8 du bdo bang
phép bién déi log-sinh v&i cdc tham sé da biét.

2) Tim mot sy kién mé&i h__ vai diéu kién xac
suat clia g, dat cuc dai.

3) Bién d6i nguoc lai gia tri md hinh vdi cac
tham s6 cla yéu té du béo.

4) Dya vao khodng d3 biét dé tim ra gia tri
thwe cdia md hinh.

5) Thiét 1ap céc gia tri nhd hon khéng thanh
khong.

3. Két qua

Dé du bdo diéu kién KTNN, dé tai s dung
cac budc thoi gian 1 - 3 thang nham dua ra céc
théng tin 1am co s& cho viéc chi dao san xuat
néng nghiép. Trén co s& sé liéu va phuwong phap
nghién ctru trinh bay & trén bai bdo d3 danh gia
duoc moét s6 yéu t6 dy bdo cd lién quan truc
tiép dén qud trinh sinh trwdng va phat trién cla
cay trong bao gdbm: Nhiét d6, lwvong mua, do
am khong khi, d6 am dat. Sau khi hiéu chinh mé
hinh cac k&t qua duoc hién thi nhu sau:

3.1. Dw bdo trwong nhiét

Nhiét d6 trung binh & Ddng bang Bic Bd
trong cac thang dugc dy bdo cd xu thé ting
tlr TAy sang phia ven bién phia Déng; trong dé,
sy khac biét vé nhiét rd rang nhat & phia Dong
khu vic. Nén nhiét cao nhat vao thang chinh
he VI - VII - VIII, phé bién 27 - 29°C; thap nhat
vao cac thang chinh déng, phé bién dudi 20°C.
Phan héa mua néng lanh phu hgp véi TBNN:
Mua néng kéo dai trong 5 thang (nhiét do trung
binh trén 25°C), tir thang V dén thang IX; mua
lanh 1a 3 thang I, Il va XIl (nhiét d6 trung binh
dudi 20°C). Riéng thang X, & phia Tay khu vure,
nhiét d6 dat ngudng mua lanh, trong khi do, &
phia Péng va ven bién, nhiét d6 van & murc trén
20°C (Hinh 2).

Danh gid mé hinh du bdo vé nhiét dd cho
thay, & ca leadtime 1 va leadtime3, md hinh dy
bdo thién 4m trong hau hét cac thang trén dai
bo phan dién tich khu vuec; riéng & Pha Lién ¢
du bdo thién duong rd rét vao céc thang IV dén
thang VIII va & Thai Binh, Van Ly vao thang IV.
Chi s6 MAE va MRSE nhd vao cac thanglll, V, VII,
VIl trén hau hét dién tich khu vyec va cao vao cac
thang X - XIl (Hinh 3). Nhu vay, cé thé thay, mo
hinh cho dy bdo tét trong cdc thang mua xuan
va he, kém hon vao mua thu, dong.
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Hinh 2. Dw bdo truong nhiét dé cdc thdng (°C)
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Hinh 3. Chi sé ddnh gid ME, MAE, RMSE cho du bdo nhiét d6
3.2. Dy bdo trworng mua mua bt dau vao thang V va lugng mua ting
Luvong mua: Vao cac tha’ng mua it mua, dan dat cuc daIVéO théng VI, khoéng 250-350
lvgng mua phé bién duwdi 40 mm; riéng thang mm. Sy phan héa lwvgng mua gidm dan theo
IV, lwvgng mua phia Tay dat 70 - 80 mm. Mua hwéng Tay Bac xuéng Déng Nam rd rang vao
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céc thang V, VI, v&i lvong mua du bdo phé bién
100 - 180 mm/thang. Trong cac thang VIII-IX-X,
lwvgng mua cé phan bé ngugc lai, tang dan tur
Tay Bac xudng Dong Nam hodc tir Dong sang
Tay. Lwvgng mua thang IX duoc dy bao tr 180 -
240 mm; thang X tlr 100 - 180 mm. Riéng thang
VII, khdng cé sy phan hda rd rang gilta cac khu
vue, lvong mua du bdo phd bién 200 - 250 mm
(Hinh 4).

Danh gid mo hinh dy bédo vé lvgng mua cho
thady, & c3 leadtimel va leadtime3, md hinh dy
bdo thién 4m trong hau hét cac thang trén dai
b6 phan dién tich khu virc; mot s6 noi cé dy bdo
thién dwong ré rét la Chi Linh vao cac thang V,
VII, IX, Hwng Yén va Nho Quan vao thang VI, VII
va Van Ly vao thang VIl (Hinh 5). Chi s& MAE va
MRSE nhé vao cac thang mua déng, xuan, cao
vao cdc thang he thu.

Lwong mwa thang 1 Lwong mwa thang 2 Lwong mwa thang 3
360 360 380
320 320 215N - 320
280 280 280
240 240 240
200 200 21°N 4 200
160 160 160
120 120 20.5°N 4 120
80 80 80
40 40 — 40
0 0 0
T T T T
105.5°E 106.5° 105.5°E 106.5°E 105.5° 106.5°
Lwong muwa thang 4 Lwong mua thang 5 Lwgng mwa thang 6
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280 280 280
. 240 . 240 ) 240
21°N 4§ 200 21°N 4 200 21°N 4 200
160 160 160
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Hinh 4. Dv bdo tru'dng mua cho cdc thdng (mm)
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Hinh 5. Chi s6 ddnh gid ME, MAE, RMSE cho dy bdo lvong mua

3.3. Dw bdo d6 @m khéng khi khong khi dugc dy bao trén 88% trén toan khu

D6 am khong khi: D6 dm khong khi khong vuc; thang |, ¢6 m & cac tinh phia Dong va Bac
c6 sy khéc biét nhiéu gitra cdc vung trong khu khu vire thap hon mét chit so vai céc tinh phia
vue. Vao cac thang 11, 11, 1V, V, VIII, IX, 6 &m Nam; cdc thang VI, VII, X, d& 4m khéng khi &
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ven bién thap hon; con trong thang X, & vung
trung tam cao hon cac khu vuc xung quanh;
tuy nhién, tri sé dwoc dy bdo trong cac thang
nay déu phd bién & mirc tir 85 dén trén 88%.
Riéng thang Xll, d6 4m khéng khi thdp nhat
trong ndm va thap nhat & phia Dong Bac cua
khu vie, dudi 80% va cac khu vye khac la 80 -
85% (Hinh 6).

DPanh gid md hinh dy bdo vé dé 4m khong khi
cho thay, & ca leadtime 1 va leadtime3, m6 hinh
dy bdo thién dwong trong hau hét cic thang
trén hau khdp dién tich khu vue. M6 hinh dy
bdo d6 4m khong khi t&t vao mua déng, xuan,
v@i chi s& MAE va MRSE nho. Trong khu vuc nay
thi tram Thai Binh va Van Ly duoc dy bdo tét
hon ca (Hinh 7).

D6 am théng 1 Do 4m théng 2 PO 4m thang 3
215N 4 88 215N 4 88 21.5°N 88
85 85 85
21N 82 21°N - 82 21°N 82
79 79 79
20.5N 4 76 20.5°N - 76 20.5°N 78
73 73 73
20N 70 20°N 70 20°N 70
105.5° 106.5° 105.5% 106.5°E 105.5° 106.5°
Do 8m thang 4 Do dm thang 5 Do &m théng 6
215N 4 88 215N 88 21.5°N
85 85
IR 82 21°N 82 21°N 4
79 79
20.5°N o 76 20.5°N 4 7% 20.5°N
73 73
20°N 70 20°N 70 20°N
-> T i T ) T T T T
105.5% 106.5° 105.5°E 106.5°E 105.5°E 106.5°
Do am thang 7 PO am thang 8 Do &m théng 9
215N 4 88 21.5°N 4 88 21.5°N 4 88
85 85 85
210N 82 1o 82 21N 4 82
79 79 79
20.5°N 76 20.5°N 4 76 20.5°N 4 76
73 73 73
20°N | 70 20°N 70 20°N 70
: : : : : :
105.5°E 106.5° 105.5°E 106.5°E 105.5°E 106.5
D6 4m théng 10 D6 4m thang 11 D6 4m thang 12
2159 88 21.5°N - 88 21.5°N 88
85 85 85
21N 82 21°N J 82 21°N 82
79 79 79
20.5°N 4 76 20.5°N 4 76 20.5°N 76
73 73 73
20N 70 20N 4 70 200N 70
) T T T T T T
105.5°E 106.5° 105.5° 106.5°E 105.5°E 106.5°
Hinh 6. D bdo truong do Gm khéng khi cho cdc thdng (%)
I s ~ n e ~
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Hinh 7. Chi s6 ddnh gid ME, MAE, RMSE cho dw bdo d6 @m khéng khi
3.4. Dw bdo dé dm ddt 0,3 & Vinh Phuc, hau hét dién tich TP. Ha Nbi,
DO am dat: Dy bdo do am dat phia Tay khu Ha Nam, phia Tay Ninh Binh; cac khu vuc con lai
vuc thap hon phia Bong. Trong cac thang |, Il thudc phia Dong, d6 am dat cao hon, cé mic
IV, VI, VII, VI, @6 4m c6 mirc khodng 0,2 dén khoang0,3-0,4. Trong thang V, IX, X, X, XII, dién
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tich dat cé dd 4m & mirc 0,2 - 0,3 dwoc du bao
thu hep lai chi con & Vinh Phuc va phia Tay Ha
Noi; cac vung khac c6 d6 4m dat 0,3 dén 0,45.
Riéng thang Il d6 4m dat duwoc dy bdo la thap
nhat trong ndm, trén hau hét dién tich Déng
bang séng Hong cé dd am dudi 0,3. Nhu vay,
c6 thé thay, d6 4m dat cao vao cac thang mua
thu va dau déng, thap hon vao mua xuén va hé

(Hinh 8).

DPanh gid md hinh du bdo vé d6 4m dat thay,
& ca leadtimel va leadtime3, mé hinh dy bdo
thién 4m trong hau hét cac thang trén hau hét
khu vie. Mé hinh dy bdo kha tét vao thang I,
tiép dén la thang IIl, VII, XIl va cic tram cé dy
bao t6t hon la Nho Quan, Ha Nam, Ba Vi, Son
Tay, véi chi s6 MAE va MRSE nho (Hinh 9).

Do dm dét thang 1 Do &m dét théng 2 Do 4m dat thang 3
0.55 055 055
21 5N 05 21.5°N 05 215N 05
0.45 045 045
0.4 04 04
21N 4 & 0.35 21N 4 & 035 2°N 4 % 035
03 03 03
0.25 0.25 0.25
20.5°N 02 20.5°N 02 20.5°N 4 02
015 015 015
0.1 0.1 0.1
20°N 0.05 20°N 0.05 20°N 0.05
> T T U > T T 0 ? T T 0
105.5°E 1065 105 5°E 106.5° 1055 106.5°E
Do am dét thang 4 Do 4m dét thang 5 DO 8m dét théng 6
055 055 055
21.5N 0.5 21.5°N 05 21.5°N 4 0.5
0.45 0.45 0.45
04 04 04
21N % 035 20°N 4 4 035 21°N 4 & 0.35
03 03 03
025 025 0.25
20.5°N 0.2 20.5°N 0.2 20.5°N 4 0.2
015 015 015
0.1 01 0.1
20°N 0.05 20°N 4 0.05 20°N 0.05
> T T 0 ? T T 0 ) T T 0
105.5 106.5°E 1055 106.5°E 105.5°E 106.5°E
Do 4m dat thang 7 Do 4m dat thang 8 DG dm dét thang 9
055 055 055
21.5°N 05 21.5°N 4 05 21.5°N 4 0.5
0.45 0.45 045
0.4 04 04
219N 4 & 035 21°N {4 035 RS Wk o 035
0.3 0.3 0.3
025 025 0.25
20.5°N A 0.2 20.5°N - 0.2 20.5°N 0.2
015 015 015
0.1 0.1 0.1
20°N 0.05 20°N 4 0.05 20°N 4 0.05
) T T 0 ? T T 0 ? T T 0
105.5° 106.5E 105.5°E 106 5 1055 106.5
D06 4m dat théng 10 0 &m déi thang 11 DO 4m d4t thang 12
0.55 0.5 I oss
215N 05 21.5°N 4 05 21.5°N 4 05
0.45 0.45 0.45
0.4 0.4 0.4
20N & 035 EOOE W ¢ 0.35 200N o & 035
0.3 03 0.3
0.25 0.25 0.25
20.5°N 02 20.5°N - 02 20.5°N 0.2
015 015 015
0.1 0.1 0.1
20°N 0.05 20°N 4 0.05 20°N 0.05
? T T 0 > T T 0 ? T T 0
105 5°F 106 5°F 105 5°E 106 5°E 1055 1065
Hinh 8. D bdo truong dé am dat
I rs s e rs ~
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Hinh 9. Chi sé ddnh gid ME, MAE, RMSE cho dw bdo d6 Gm dét

4. K&t luan

M& hinh Noah - MP buwdc dau dugc rng
dung nghién ctru tai Viét Nam véi bude dau thir
nghiém du bdo cac diéu kién cho vung Dong
bang s6ng Hong d3 dat dwoc nhitng két qua kha
kha quan.

Nghién clru d3 th& nghiém dy bdo cho céc
yéu t6 KTNN bao gdbm: Nhiét d6, lwvgng mua, do
am khong khi, d& 4m dat. Cac yéu td déu duoc
du bdo theo thing va sir dung cdc chi sd sai
s6 trung binh (ME), sai s6 tuyét déi trung binh
(MAE) va sai s6 quan phuong (RMSE) lam thuéc
do dé danh gia hiéu qua cda mé hinh. Két qua
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cho thay: Péi véi nhiét @& md hinh cho dy bdo mua déng, xuan, cao vao cac thang he, thu; Doi

tét trong cdc thang mua xuan va hé, kém hon V@i d6 4m dat mé hinh du bao kha tét vao thang
vao mua thu, déng; B6i vdi lvgng muwa va dé am Il, ti€p dén la thang lII, VII, XIl, cdc thang con lai
khong khi mé hinh dy bdo t6t hon vao cac thiang sai s& xay ra cao hon.

Lori cdm orn: Bai bdo hodn thanh nho s tro gidp tir dé tai KHCN cdp B6 “Nghién ctru d6i mdi céng nghé
du bdo khi hdu néng nghiép. Ap dung cho dw bdo diéu kién khi hdu néng nghiép va tdc déng dén sdn xudt
lta & khu vire Déng bdng séng Héng”, ma s6 TNMT.2022.02.15 do Vién Khoa hoc Khi twong Thiy vdn va Bién
déi khi hGu chd tri thyc hién.

Lori cam doan: Tap thé tdc gid cam doan bdi bdo nay la céng trinh nghién ctru cua tép thé tdc gid, chua
dugc céng b6 & ddu, khéng duoc sao chép tir nhitng nghién ciru trudc ddy; khéng co suw tranh chép loi ich
trong nhém tdc gid.
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APPLICATION OF THE NOAH - MP MODEL TO FORECAST
AGRICULTURAL METEOROLOGICAL CONDITIONS IN THE RED RIVER DELTA
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Abtract: The Noah-MP model is a surface model, designed to simulate energy and water balance
processes at the surface, including both coupled and uncoupled programs with atmospheric models, at
different spatial scales, from local to global scales, and time scales from sub-daily to decadal scales. The
article initially studies the application of the Noah - MP model to test forecasting agricultural meteorological
conditions in the Red River Delta with a forecast period of 1 - 3 months at a resolution of 3 km x 3 km,
including the following factors: Factors: temperature, rainfall, air humidity, soil moisture. Forecast results
show that: Average temperature tends to increase from the west to the east coast; Rainfall distribution
is uneven across months, heavy rain is concentrated in the summer months; Air humidity does not vary
much between regions in the region, the lowest humidity occurs in the winter months; It is forecast that soil
moisture in the western region is lower than in the east, soil moisture is high in the fall and early winter
months, lower in spring and summer. The research results of the article will be the basis for developing an
agricultural meteorological forecast bulletin to serve the development of agricultural production plans.

Keywords: Noah - MP model, forecasting agricultural meteorological conditions.
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