TNU Journal of Science and Technology 230(01): 130 - 136

APPLICATION OF REMOTE SENSING TECHNOLOGY IN
EVALUATION OF THE RAINFALL TENDENCY CHANGE IN
THAI NGUYEN PROVINCE FROM 2002 TO 2022

Truong Thanh Nam®*, Truong Hoang Ngoc Lam?, Ha Anh Tuan?
ITNU - University Agriculture and Forestry, 2Thai Nguyen University

ARTICLE INFO

ABSTRACT

Received: 15/7/2024
Revised: 17/10/2024
Published: 18/10/2024

KEYWORDS

Rainfall database
Thai Nguyen

Remote sensing
CHRS

G-WADI PERSIANN

This study uses rainfall collected from the global online rainfall
monitoring system to build a database and rainfall map for the period
2002-2022 in Thai Nguyen province. The results show that rainfall
tends to be unevenly distributed across areas in Thai Nguyen province
over the years and periods. In the periods 2006-2010, 2011-2015,
2016-2020, rainfall is mainly concentrated in the southwest of Thai
Nguyen province in Dai Tu district; Song Cong city and Pho Yen city,
most in Tam Dao mountain area. In 2021 and 2022, rainfall is mainly
concentrated in the west and northwest in Dinh Hoa, Phu Luong and
Dai Tu districts with the lowest rainfall of 1,170mm, the highest of
1,494 mm and an average of 1,330 mm. Rainfall is lowest in the
northeast and southeast of the province in Vo Nhai and Phu Binh
districts with rainfall from 1,143 mm to 1,241 mm, and an average
rainfall of 1,192mm. The results of this study are a reference database
for policy makers when analyzing and researching agricultural
development and natural disaster prevention in Thai Nguyen
province.
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Nghién ctru nay sir dung lwong mua khai thac tir hé thong quan trac
lwong mua truc tuyén toan cau dé xay dung co s& dit liéu va ban dod
lugng mua giai doan tr 2002-2022 trén dia ban tinh Thai Nguyén.
Két qua cho thiy lwong muwa c6 xu huéng phan phdi khong dong déu
cho céc khu vyc trong toan tinh Thai Nguyén qua cac nam va cac giai
doan. Giai doan 2006-2010, 2011-2015, 2016-2020 lvgng mua phan
bé tap trung chi yéu tai phia Tay Nam, trén dia ban cac huyén Dai
Ttr; thanh phé Séng Cong va thanh phd Phé Yén, nhiéu nhét tai ving
nai Tam Pao. Giai doan 2021-2022 lwgng muwa phan b tap trung chi
yéu & phia Tay, Tay Bic, trén dia ban cac huyén Binh Héa, Phl
Luong va Pai Tir voi lugng mua thip nhét 12 1.170 mm, cao nhit la
1.494 mm va trung binh 13 1.330 mm. Luong mua phan b thip nhét
tai viing Pong Bic, Pong Nam, trén dia ban cac huyén V6 Nhai, Phi
Binh véi lwong mua trung binh thap nhét tir 1143 mm dén 1241 mm,
trung binh 12 1192 mm. Két qua nghién ciru nay 1a co s dir ligu tham
khao cho cé&c nha hoach dinh chinh sich khi phén tich, nghién cuu
phét trién ndng nghiép va phong chéng thién tai ¢ tinh Thai Nguyeén.
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1. Giéi thigu

Dir liéu lugng mua 1a tiéu chi can thiét khi phan tich, nghién ciu phat trién nong nghiép va
phong chdng thién tai. Do d6, cong tac quan trac mua, Xay dung co so dir liéu va danh gia xu thé
bién d6i lugng mua qua cac giai doan c6 vai trd hét sc quan trong. Trong quan tric mua, c6 ba
phwong phép chinh: Po mua tai chd bang dung cu do mua; Str dung hé théng radar thoi tiét va
Cong nghé vién tham. M&i phuong phap déu c6 wu, khuyét diém riéng nén trong thuc té ca 3
phuong phap déu duoc sir dung rong réi. Tuy nhién, hién nay viéc sir dung cong nghé vién tham
da, dang dugc phét trién manh még, trg thanh cong cu hitu ich xay dung co s dir liéu (CSDL)
lwong mua, gilp cho viéc phan tich, danh gia va du béo nham giam thiéu thiét hai do thién tai,
nhét 1a trong tinh hinh tac dong cuia bién d6i khi hau ngay cang nghiém trong [1]-[3].

Hé théng cung cap dir liéu mua truc tuyén toan cau G-WADI PERSIANN-CCS GeoServer
dugc phét trién trong khudn kho chuong trinh hop tac gitta Trung tam Khi twong Thiy van va
Vién tham (Center for Hydrometeorology & Remote Sensing - CHRS) tai Pai hoc California -
Irvine va Chuong trinh Thuy véin Quéc té (International Hydrological Programme - IHP) thugc
Lién Hicp Quoc Chuong trinh hop tac nay da xay dung mot hé thong dit liéu mua truc tuyén
toan cau nhiam phuc vu cho cdng téc quan tric mua, dy bdo céc thién tai lién quan dén mua va
gilp quan ly, st dung hop ly va hi¢u qua hon ngudn tai nguyén nuGce trén toan cau. Da c6 nhitng
o) Sanh gitra luong mua thang quan trac va dit liéu luong mua Vlen tham cua CHRS. Két qua cho
thay, 6 liéu mua vién tham khé pht hop voi lugng mua quan tric véi hé sb tuong quan kha cao,
¢ do tin cay tir 95-99% va sai s6 RMSE pho bién tir 5% dén 15% [2], [4], [5].

Tinh Thai Nguyén 1a mot trong nhiing trung tam chinh tri, kinh té cua khu Viét Bac va ving
trung du mién nui Pong Bic véi dia hinh chi yéu 1a ddi ndi thap, phan b thap dan tir Bic xudng
Nam, dién tich d6i ndi cao trén 100m chiém 2/3 dién tich toan tinh, con lai 1a ving c6 do cao
dudi 100m. Giai doan 2011-2020, Thai Nguyén dat dugc nhiing thanh tuu déang ké trong phéat
trién kinh té va nang cao doi Séng nhan dan. Nhitng nim gan day, dudi tac dong cua bién doi khi
hau, trong d6 su bién dong bat thuong lugng mua gay ra nhiéu tac dong tiéu cuc, c6 husng gia
tang gdy anh huong dén doi sdng, san xuat ciia ngudi dan va phat trién kinh té trén dia ban toan
tinh [6]. Khi hau Thai Nguyén cd su thay thé cua cic hoan luu 16n theo mua, két hop véi dac
diém dia ly cu thé da tao ra khi hau néng 4m, mwa mua, c6 mua déng lanh. C6 hé théng song sudi
khé& day cuing vai 2 con sng chinh 1a séng Cau, song Cong va hon 4000 ao hd 16n nho. Do bién
ddi khi hau tac dong gay ra su bién dong manh cua lugng mua va sy gia ting cac hién tuong khi
hau, thoi tiét cuc doan nhu 18 lut, han han,... bai vy bién ddi khi hau tac dong truc tiép dén tai
nguyén nudc tinh Thai Nguyén [7]-[9],

Nham xay dung dir liéu tham chiéu vé lugng mua, gilp cho viéc phan tich, nghién ctru, danh
gia va du bao nham giam thiéu thiét hai cho phat trién néng nghiép va phong chong thién tai trén
dia ban tinh Thai Nguyén, bai bao da nghién ctru khai thac lugng mua tir hé thdng quan tric
lwong mua truc tuyén toan cau xay dung CSLD luong mua dia ban cap x&, huyén va cap tinh
trong 20 nam, tir 2002-2022.

2. Phuong phap nghién ciru
2.1. Dia diém va di# ligu nghién crru

_ Dit ligu nghién ctru dugc thu thap bao gom: Tai ligu c6 lién quan dén diéu kién ty nhién, kinh
té, xa hoi; Hé thong ban d6 hanh chinh va céc tai liéu khac cua tinh Thai Nguyén; Sé liéu luong
mua tinh Thai Nguyén giai doan 2002-2022.

2.2. Phwong phap khai thdc luong mwa

S6 liéu luong mua duoc thu th’ép tir co so dir lieu mua truc tuyén toan Qéu G-WADI
PERSIANN-CCS GeoServer. H¢ thong cho khai thac dit liéu luong mua toan the gidi tir ndm
2001 vai dir liéu khai thac ¢ dieu kién khac nhau. Bé xac dinh dugc lwgng mua tai vi tri xac dinh
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(tinh bang mm), nhom nghién ctu lya chon vi tri khai thac dit li¢u lugng mua bang toa do tam
diém theo don vi hanh chinh cap xa toan dia ban tinh Thai Nguyén.

S6 luong tam diém dugc xac dinh bang toa do va gan véi don vi hanh chinh cap co so 12 178
tuong tng voi 178 don vi xa, phuong trén dia ban toan tinh tai bang 1.

Bang 1. Vi tri toa do tam diém ccfp xd khai thac luwong mwa

TT Tén xa Toaddp X Toadd Y TT Ténxa Toadd X Toadd Y
RFO01 X Thén Sa 21,8366 105,901 RF090 Xa& Phuyc Linh 21,6686 105,7
RF002 X3 Sang Moc 21,9068 106,005 RF091 XaBao Ly 21,497 105,949
RF051  X& Phu b6 21,7418 105,794 RF140 Phuong Thinh 21,5645 105,811

bén
RF052  XiLa Bing 21,6251 105,538 RF141 Xabong Cao 21,3783 105,897
RF088  X& Tan Cuong 21,5321 105,77 RF177 Phuong Trung 21,5963 105,843
Vuong
RF089  Xi Péc Son 21,4207 105,845 RF178 Xa Luong Phu 21,4432 106,004

2.3. Phwong phdp xir 1y s6 ligu va trinh bay bdn do

Phan tich, xtr Iy s liéu, bién tap va trinh bay ban d6 bang viéc sir dung céc phan mém cua Hé
thdng thong tin dia ly (GIS) gom ArcGIS, Mapinfor qua cac phuong phép trén phan mém gom:

- Phuong phap ndi suy nghich dao khoang cach (Inverse Distance Weight - IDW): Tao ban do
luong mua tir dir liéu lugng mua dugc khai thac theo phuong thic tao céc bé mit lién tuc tir cac
diém dit liéu gia tri lwong mua dé wdc tinh dya trén gia tri trung binh gia quyén cua cac diém dix
liéu xung quanh. Trong do, trong s6 cia mdi diém ti ¢ nghich voi khoang cach tir diém d6 dén vi
tri can woc tinh véi nguyén 1y cac d1em dix liéu gan vj tri u6c tinh s& c6 anh huong Ién hon so Vo
cac diém xa hon. Trong so cua mdi diém duoc tlnh toan dua trén cbng thac: Trong 30 =
1/(khoang cach) """ Trong d6: PO 13 mot tham sb diéu chinh téc d6 giam cua trong sb khi
khoang cach tang, gia tri P"* cang Ion, anh huong cia cac diém xa cang giam nhanh.

- Phuong phap chong xép khdng gian (Union): Két hop nhiéu 16p dit liéu ban d6 dé chia tach
lwong mua theo don vi hanh chinh cap x&, huyén trén dia ban tinh Thai Nguyén.

- Phuong phép xay dung ban d6 chuyén d& (Thematic map): Bién tap, trinh bay ban db lugng
mua cac nam tu 2002-2022 va cac giai doan 2002-2005; 2006-2010; 2011-2015; 2016-2020;
2021-2022.

Céc yéu t6 dia ly, dia hinh va k¥ thuat xay dung ban d6 thuc hién theo quy dinh tai Théng tu
s6 10/2017/TT-BTNMT ngay 06/6/2017 cua Bo Tai nguyén va Méi truong quy dinh quy trinh
thanh 14ap ban d6 chuyén dé bang anh vi&n tham ty 1¢ 1:5.000, 1:10.000, 1:500.000, 1:1.000.000.

3. Két qua nghién ciu

3.1. Xa&y dung co s¢ dir ligu lwong muwa giai dogn 2002-2022

3.1.1. Lurong mua giai doan 2002-2022 cdp x&

o’ Data Portal

Hinh 1. Khal thac dir liéu lwong mua tir G— WADI PERSIANN-CCS GeoServer
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Luong mua tinh Thai Nguyén giai doan 2002-2022 duoc khai thac tir hé théng dir ligu mua
tryc tuyén toan cau G-WADI PERSIANN-CCS GeoServer (hinh 1).
Dir liéu lwong mua toan tinh Thai Nguyén trong giai doan 2002-2022 duoc phan anh dén cp
x4, lugng mua trung binh qua 20 nam tir 2002 dén 2022 dugc trinh bay tai bang 2.
Bang 2. Luwong muea trung binh nam 2002-2022 cdp xd

T Tén xa Lugng Tén xa Lugng Tén xa Lugng
mua muwa mua

1 Xa Than Sa 1.200 60 Xa Thinh Dirc 1.382 119 Xa Binh Thudn 1.364
2 Xa Sang Moc 1.116 61 X&TanHoa 1.178 120 Thi trAn Bu 1.316
3 X Nghinh Tuong 1.105 62 Xa Tan Loi 1.173 121 Phudng Tich Luong 1.289
30 Xa Phic Tan 1.459 89 Xabic Son 1.275 148 Phudng Cai Pan 1.259
31 Xa Thanh Céng 1.347 90 Xa Phuyc Linh 1.330 149 X4 Thanh Ninh 1.245
32 Xa Phu Dinh 1416 91 X&Baoly 1.231 150 X& Tan Pha 1.302
48 XaPhuLy 1.287 107 Xa Quyét Thing 1.295 166 Phuong Quan Tridu 1.273
49 X& Phi Xuyén 1.357 108 Xi Tién Hoi 1.396 167 Phuong Phan Dinh Phing 1.212
50 X&Tan Linh 1.298 109 Xi Van Phai 1.294 168 Thj trdn Ba Hang 1.275
58 Xa Phu Lac 1.291 117 Xa Bao Cuong 1.290 177 Phuong Trung Vuong 1.212
59 Xa Phuong Tién 1.295 118 X3 Pao Xa 1.231 178 X4 Luong Phu 1.178

Tong don vi 178

Két qua lwong mua trung binh cip xa qua cac nam cho thay phan b thap nhat tai x4 Binh Long,
huyén V& Nhai nam 2003 1a 694 mm, phan b cao nhét tai xa Minh Buc, thanh phd Phd Yén vao
nim 2017 1a 2060 mm. Luong mua trung binh tir nam 2002-2022 it nhat tai xd Nghinh Tuong,
huyén V6 Nhai 12 1105 mm va nhiéu nhét tai xa Ky Pha, huyén Dai Tir 12 1504 mm.

3.1.2. Luong mua giai doan 2002-2022 cdp huyén

Dit liéu lvong mua giai doan 2002-2022 c4p huyén dugc trinh bay tai bang 3 cho thiy lwong
mua trung binh nim nho nhét tai huyén V5 Nhai nam 2003 véi 757 mm. Luong mua trung binh
nam 16n nhat tai thanh phé (TP) Séng Cong nam 2008 véi lwong mua 1858 mm.

Bang 3. Luwong muwea qua cdc nam 2002-2022 cap huyén

Nim Huyén Huyén Huyén TP Huyén Huyén TP TP Huyén
Pai T PinhHod PongHy PhoYén PhuBinh  Phu Lwong Séng Cong  Théi Nguyén V& Nhai

2002 1.395 1.413 1.277 1.235 1.070 1.385 1.280 1.276 1.120
2003 899 902 833 892 804 884 904 859 757
2004 1.211 1.132 1.292 1.260 1.238 1.201 1.289 1.290 1.228
2005 1.114 1.094 1.126 1.113 1.088 1.089 1.110 1.126 1.160
2006 1.423 1.565 1.222 1.327 1.292 1.402 1.336 1.298 1.177
2007 1.704 1.543 1.379 1.565 1.474 1.562 1.648 1.488 1.323
2008 1.790 1.635 1.665 1.855 1.749 1.692 1.858 1.737 1.592
2009 1.071 1.091 1.110 967 996 1.151 996 1.038 1.059
2010 1.503 1.434 1.323 1.323 1.248 1.458 1.350 1.354 1.213
2011 1.006 923 878 979 981 958 974 937 851
2012 1.301 1.233 1.159 1.305 1.262 1.222 1.301 1.203 1.071
2013 1.277 1.066 1.147 1.279 1.180 1.183 1.266 1.209 1.034
2014 955 869 795 971 890 873 943 827 816
2015 1.574 1.450 1421 1.576 1.507 1.475 1.510 1.455 1.271
2016 1.541 1.502 1.299 1.513 1.429 1.517 1.541 1.460 1.190
2017 1.640 1.372 1.514 1.840 1.637 1.400 1.821 1.589 1.343
2018 1.647 1.394 1.318 1.643 1.446 1.527 1.663 1.400 1.200
2019 1.476 1.360 1.276 1.383 1.274 1.371 1.497 1.363 1.043
2020 1.322 1.154 1.137 1.206 1.059 1.207 1.268 1.215 1.005
2021 1.492 1.459 1.364 1.343 1.315 1.394 1.274 1.440 1.347
2022 1.499 1.482 1.169 1.145 1.125 1.521 1.116 1.251 1.204

Luogng mua trung binh céc giai doan tir 2002-2022 don vi cap huyén duogc trinh bay tai bang 4
cho thay, luong mua déu tap trung nhicu tai huyén Dai Tur tir 1.155 mm dén 1.525 mm, TP Pho
Yén tir 1.222 mm dén 1.407 mm va TP Séng Cong tir 1.146 mm dén 1.558 mm. Lwgng mua muc
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trung binh tap trung tai TP Thai Nguyén tir 1.138 mm dén 1.405 mm, huyén Phu Luong tir 1.140
mm dén 1.453 mm. Lugng mua phan bo thap tai huyén V6 Nhai tir 1.009 mm dén 1.276 mm.

Bang 4. Luong miea cdc giai doan tie 2002-2022 cdp huyén

Luwong mua trung binh qua cdc giai doan

Huyén

2002-2005 2006-2010 2011-2015 2016-2020 2021-2022
Dai Tu 1.155 1.498 1.222 1.525 1.496
Dinh Hoa 1.135 1.454 1.108 1.356 1.470
Déng Hy 1.132 1.340 1.080 1.309 1.267
Phé Yén 1.125 1.407 1.222 1.517 1.244
Phu Binh 1.050 1.352 1.164 1.369 1.220
Phu Luong 1.140 1.453 1.142 1.404 1.457
Sbng Cong 1.146 1.438 1.199 1.558 1.195
Théi Nguyén 1.138 1.383 1.126 1.405 1.345
V06 Nhai 1.066 1.273 1.009 1.157 1.276

3.1.3. Luong mua giai dogn 2002-2022 tinh Thai Nguyén

Dt li¢u lugng mua cdc ndm va cac giai doan tur 2002-2022 tinh Thai Nguyén dugc trinh bay
tai bang 5 cho thay, tr ndm 2002 dén nam 2022 lwong mua tap trung nhieu nhat vao nam 2008
Vi trung binh nam la 1.730 mm, it nhat vao nam 2003 v¢i trung binh nam 1a 859 mm.

Bang 5. Luong mua cac giai doan tir 2002-2022 tinh Thai Nguyén

Nam Lwongmwa Nim Lwongmuwa Nim Lwongmwa Nim Lwongmuwa Nim Lwong mwa

2006 1.338 2011 943 2016 1.444

2002 1.272 2007 1.521 2012 1.228 2017 1.573

2003 859 2008 1.730 2013 1.182 2018 1.471
2004 1.238 2009 1.053 2014 882 2019 1.338 2021 1.381
2005 1.113 2010 1.356 2015 1.471 2020 1.175 2022 1.279
Trung binh  1.121 1.400 1.141 1.400 1.330

3.2. Xay dung béin do lwong mua tinh Thdi Nguyén giai dogn 2002-2022

Ban dd va co s¢ dit liéu lwong mua dwoc xay dung bang phuong phap nodi suy nghich dao
khoang cach (Inverse Distance Weight), chong xép va phan tich khong gian gitra cac don vi hanh
chinh bang phuong phap chdng xép khéng gian (Union) trén phan mém ArcGIS va trinh bay cac
yéu té dia ly gébm ranh gisi hanh chinh, thuy h¢, do cao, dia danh,... va cac yéu té chuyén dé vé
luong muwa phan anh bang cap dé mau sac trén phan mém Mapinfo.

Két qua xay dung ban dd gom 22 ban d ting nam tir 2002 dén 2022 va cac giai doan 2002-
2005; 2006-2010; 2011-2015; 2016-2020; 2021-2022, lién két voi hé thong ban d6 1a CSDL
lwong mua ciia don vi hanh chinh cap x&, cap huyén va toan tinh Thai Nguyén (hinh 2).

Giai doan 2002-2005 Giai doan 2006-2010 Giai doan 2011-2015 Giai doan 2016-2020 Giai doan 2021-2022

Hinh 2. Bdan do heong mura cdc giai doan tinh Thai Nguyén tir 2002-2022
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3.3. Pdnh gia xu thé bién déi lwong mua giai dogn 2002-2022

Két qua xay dung co so dit lidu luong mua va ban do cho thdy dién bién lwong mua co xu
huéng phan phéi khong ddng déu cho cac khu vic trong toan tinh Thai Nguyén trong cac ndm va
cac giai doan phén tich tir nam 2002-2022 (hinh 3, 4).

Trong ca 3 giai doan 2006-2010, 2011-2015, 2016-2020 luwgng mua phan b tap trung chu yéu
tai huéng Tay Nam cua tinh trén dia ban cac huyén Pai Tir; thanh phé Séng Cong va thanh phé
Phé Yeén, tap trung nhiéu nhét tai vung nti Tam Pao. Giai doan 2021-2022, lugng mua phan b tap
trung chu yéu ¢ phia Tay, Tay Bic trén dia ban cac huyén Binh Hoa, Phui Luong va Dai Tir cua
tinh véi luong mua thip nhat 1.170 mm, cao nhat Ia 1.494 mm va trung binh la 1.330 mm. Luong
mua phan b it nhat tai ving Péng Béc, Pong Nam trén dia ban cac huyén V6 Nhai, Pha Binh véi
luong mua trung binh thp nhat tir 1143 mm dén 1241 mm, trung binh 1a 1192 mm. Sy phan b
lwong mua khong ddng déu bai nguyén nhan do phia Tay caa tinh c6 nhiéu day nii cao s& chin gio,
céc khdi khong khi 4m tir bién Pong di chuyén qua va bi diy 1én cao khi vuot qua cac day ndi nay
cuing vai khi khdng khi 1én cao, nhiét do giam, hoi nuéc ngung tu va giy mua nhiéu.

1730.476

1572.779
1520695 1470.97443.633 e 1471.016 -
1356.054 :
1212047 gy BB s 1338.110 o o187
113,33 44182 201 1174.690
: 1053.131
859.225 | | 94i32 | 882.099 |

Trung Trung Trung Trung Trung Trung Trung Trung Trung Trung Trung Trung Trung Trung Trung Trung Trung Trung Trung Trung Trung
binh binh binh binh binh binh binh binh binh binh binh binh binh binh binh binh binh binh binh binh binh
nam ndm nam ndm ndm ndm ndm ndm ndm ndm ndm ndm ndm ndm ndm ndm ndm ndm ndm nam nam

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Hinh 3. Biéu do lirong muea trung binh cdc nam 2002-2022 tinh Thai Nguyén

Giai doan 2021-2022 [ 1330.069
Giai doan 2016-2020 [ 1400.046
Giai doan 2011-2015 [ 1142351
Giai doan 2006-2010 [ 1399.681
Giai doan 2002-2005 [ 1120.60
Hinh 4. Biéu do lwong mura trung binh cdc giai doan tir 2002-2022 tinh Thdi Nguyén
Két qua xay dung co s6 dir liéu va danh gia dién bién, xu thé luong mua tir nim 2002-2022 1

nguon dir liéu tham khao cho cac nha hoach dinh chinh sach khi phan tich, nghién cau phat trién
ndng nghiép va phong chong thién tai ¢ tinh Thai Nguyén.
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4. Két luan

Qua nghién ciru cho thay, sb ligu mua vién tham tir hé théng quan trac lugng mua truc tuyén
toan cau phd hop véi luong mua quan tric voi hé s6 twong quan cao, lugng mua c6 xu huéng
phan phdi khong déng déu cho cac khu vuc trong toan tinh Thai Nguyén trong cac nim va cac giai
doan phén tich tir nam 2002-2022. Trong ca 3 giai doan 2006-2010, 2011-2015, 2016-2020 luong
mua phan bd tap trung cha yéu tai phia Tay Nam, trén dia ban cac huyén Pai Tir; thanh phd Song
Cong va thanh phd Pho Yén, tap trung nhiéu nhat tai ving nai Tam Dao. Giai doan 2021-2022,
lwong mua phéan b tap trung chu yéu & phia Tay, Tay Bic, trén dia ban cac huyén Binh Hoa, Phi
Luong va Pai Tir véi luong mua thap nhat 1.170 mm, cao nhat la 1.494 mm va trung binh 13 1.330
mm. Luong mua phan bd it nhit tai ving Pong Bac, Pong Nam, trén dia ban cac huyén V6 Nhai,
Pht Binh véi lwong mua trung binh thap nhat tir 1143 mm dén 1241 mm, trung binh l1a 1192 mm.
Két qua nghién ctru nay 1a co s6 dit liéu tham khao cho cac nha hoach dinh chinh sach khi phan
tich, nghién ciru phét trién ndng nghiép va phong chéng thién tai o tinh Thai Nguyén.
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