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SU DUNG PHAN MEM ARCGIS 10 VA PHUONG PHAP
NOI SUY SPLINE TRONG NGHIEN CUU PHAN BO
LUQNG MUA THOI POAN NGAN LON NHAT NAM O
VUNG PONG BANG BAC BQ

Nguyén Thi Viét Hong', Nguyén Tuin Anh2, Nguyén Hoang Son?

Tém tit: Viéc nghién ciru phin bé theo khéng gian cia long mura thoi doan ngdn 16n nhdt ¢6
¥ nghia quan trong trong viéc xdc dinh muwa tiéu thiét ké cho cdc ving do thi, dan cuw khong cé tram
do mua. Qua phan tich sé liéu mua tw ghi 30 nam ciia 12 tram do mua & Pong bang Bdc b (PBBB)
cho thdy cé si phdn bé khéng déu ciia miea trén khu viee. Dé mé td s phdn bé nay, nghién ciru sir
dung phan mém ArcGis 10 véi phwong phdp néi suy Spline. Két qua nghién ciru da cung cap mot
bé cac ban do dang tri heong muea 16m nhdt 5 thoi doan: 1h, 3h, 6h, 12h, 24h g véi tan sudt 10%
trong ving DBBB. Dua vao cdc ban do dding tri ndy sé xdac dinh dirge gid tri lwong mura thiét ké nham
phuc vu cho cong tac quy hoach, thiét ké cac hé thong tiéu nwée khu dé thi, dan cw néng thon tai

cac vung khong co tram do mua.

Tw khéa: Lwong mwa [6n nhat, phan bo muwa, ngi suy muwa, ban do dang tri lwong muea.

Ban Bién tap nhan bai: 16/03/2017

1. Mé dau

Pong bang Bic bo (PBBB) la vua ltia 1on thi
hai ctia ca nudc sau dong bang song Ciru Long.
Dién tich dét dai da duoc str dung vao hoat dong
nong nghiép khoang 79 van ha. Trong vung con
¢6 nhiéu trung tdm cong nghiép quan trong va
mdt mang ludi cac do thi, khu cong nghiép kha
day dac. Hién tai cling nhu tuwong lai, PBBB la
mdt trong nhimg viing c6 y nghia then chét trong
su nghiép phat trién kinh té - x4 hoi ctia ca nudc.

Luong mua vung DPBBB kha phong phu
nhung phan bd khong déu theo khong gian va
thoi gian. Néu xét theo khong gian, luong mua
trong khu vuc dao dong khoang 1.200 - 2.000
mm/nam, phan 1én trong khoang 1.800 mm.
Trong d6 cac tram nhu Ha No§i 1.660 mm, Son
Tay 1.850 mm, Phu Ly 1.880 mm, Nam Dinh
1.730 mm, Ninh Binh 1.830 mm, Thai Binh
1.750 mm.
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Luong mua bién ddi qua nhidu nim khong
16n, lugng mua nim mua nhiéu gip 2-3 lan
lwong mua nam mua it. Do dac tinh khi hau nhiét
d6i gio mua nén ché d6 mua trén luu vuc song
Hong biéu hién tinh mua khé rd rét. Mua mua
thuong kéo dai 5 thang tir thang 6 dén thang 10.
Noi mua nhiéu c6 thé kéo dai 7 - 8 thang.

Hién nay khi tinh todn quy hoach, thiét ké cac
hé thong tiéu thoat nude ndi chung va hé thong
thoat nudc d6 thi noi riéng, ngudi thiét ké thuong
muon s6 liéu mua tai cac tram do mua gﬁn nhét
dé tinh toan tran mua thiét ké cho luu vuc tiéu
trong khi s lugng tram do mua ty ghi trong
ving dong bang nay rat han ché, do d6 dan dén
két qua tinh toan mua thiét ké khong chinh xac.
Dé khic phuc tinh trang nay c6 thé tng dung k¥
thuat phan tich khong gian dé noi suy mua tai
cac vi tri khong c6 do mua nhu da dugc gidi
thi€u trong cac nghién ctru néu trong muc tai li¢u
tham khao [2 - 4], [6].

Bai bdo nay sé& gidi thidu két qua phan tich
théng ké s6 liéu mua thoi doan ngén tai 10 tram
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do mua & PBBB va ung dung k¥ thuét ndi suy
khong gian cua phan mém ArcGIS 10 dé xay
dung cac ban dd déng tri lugng mua ung voi tan
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sudt 10% twong g vai cac thoi doan mua khac
nhau cho ving DPBBB.

BAN DO HANH CHINH VUNG DONG BANG BAC BO
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Hinh 1. Ban do hanh chinh ving Pong bang Bac bé

2. Cong cu va phwong phap nghién ctru

2.1. 86 liéu sir dung

Vung DBBB hién c6 16 tram do mua gio co
thoi gian do lién tuc va s6 ndm quan trac dai,
chat lwong s6 liéu tot, tap trung chu yéu ¢ trung
tam cac tinh, thanh phé, thi xa (Bang 1), s0 liéu
nay diung dé danh gia xu thé bién doi cia mua

theo khong gian va thoi gian trong vung. Con
mdt s6 tram c6 sd liéu qua ngén vi da két thac
quan trac tir rat 1au nhu tram Gia Lam (két thiic
nim 1976), Dong Anh (két thiic nam 1968); Binh
Luc (két thuc nam 1964), Pong Vian (két thic
nam 1975); Tién Hai - Thai Binh (két thuc nam
1964)...

Bang 1. Tho”hg ké cac tram do mua gio viung dong bang Bac bé [2]

TT Tén tram Pia chi Kinh @0 Pong) Vi dé (Bic)
1 BaVi N,T, Ba Vi 105,25 21,09
2 HaDéng Q.Ha Pong 105,45 20,58
3 Son Tay T,X Son Tay 105,30 21,08
4 Lang Lang Thuong 105,51 21,02
5  ChiLinh Thai Hoc 106,23 21,05
6  Hai Duong Thanh Phé 106,18 20,56
7  Hung Yén Thanh Phé 106,03 20,39
8  HaNam Thanh Phé 105,55 20,33
9  Nam DPinh Thanh Phé 106,09 20,24
10 VanLy Hai Hau 106,18 20,07
11 Thai Binh Thanh Phé 106,21 20,27
12 PhuLién Thanh Phé  4i Phong H 106,38 20,48
13 Ctc Phuong H, Nho Quan - Ninh Binh 105,43 20,15
14 Nho Quan Thanh Phd Ninh Binh 105,44 20,20
15 Ninh Binh Thanh Phé 105,58 20,14
16 Bic Ninh Qué Vo 106,05 21,11

TAP CHI KHi TUQONG THUY VAN
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Hinh 2. Ban do cdc tram khi twong viing DBBB

Nghién ctru nay str dung s6 liéu mua tur ghi
trong 30 ndm tir nam 1985 - 2014 cua 12 tram
do mua tu ghi phan bé du 10 tinh, thanh phd
thuéc DPBBB do¢ la: Lang, Ha Bong, Son Tay, Ha
Nam, Nam DPinh, Ninh Binh, Thai Binh, Hung
Yén, Hai Phong, Bic Ninh, Hai Duong, Vinh
Yén (Hinh 2).

2.2 Cong cu sw dung

Gidi thiéu phan mém ArcGIS 10

Phién ban ArcGIS gan ddy ngoai viéc hd trg
cac nén tang truyén thong nhu: Desktop, web
con mé rong viée hd trg cac ung dung trén nén
Mobile (dac biét l1a iPhone). ArcGIS md rong
viéc hd trg dén dit lidu 4 chiéu, thém chiéu thoi
gian ddi vai dit lidu tao diéu kién thuan loi trong
viéc luu trir, tra cttu, phan tich va xu ly cac dir
lidu ¢ sy tham gia cua yéu t6 thoi gian.

Téc do hién thi dit ligu ctia ArcGIS da dugc
cai thién dang ké, nhiing 16p thong tin chi st
dung 1am nén cho cac 16p thong tin twong tac s&
duge nhém vao nhom cac 16p thong tin nén.
Nhom 16p thong tin nén s& dugc hién trude dé

TAP CHi KHi TUQNG THUY VAN

tang toc d6 hién thi dit liéu. Véi dir liéu dang
raster, cac phién ban trudc do viéc hién thi con
tuong ddi cham, thi vai phién ban ArcGIS da
duogc cai thién dang ké.

Céc phuong phap ndi suy khong gian dugc
tich hop trong ArcGIS bao gébm hau hét cac
phuong phap ndi suy thong dung nhu IDW,
Spline, Kriging, lang giéng gan nhat va nhiéu
phuong phap chuyén tir cac dir liéu roi rac sang
dir liéu lién tuc.

2.3 Phwong phdp vé dwong tin sudt

Dé chon dugce ham phan b xac suat phit hop
nhét véi cac liét sb lidu lwgng mua 16n nhét nam
bang cach v& dudng tan suét 1y luan cta ba ham
phan bd d6 1a: Gumbel I, Pearson 11T va Kriski -
Men ken [1].

Qua so sanh ba dudng tan xuét cua cic tram
(Hinh 3), nhén thiy rang duong tan suét ing véi
ham Gumbel I cho két qua an toan hon, do vay
phan bd x4c suit cuec tri loai I duge chon 1a ham
phan b x4c suit phu hop nht.
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Hinh 3. Puong tan sudt Iy lugn 1h max tram Ha Noi theo Gumbel, Pearson Il va K-M

2.4. Phwong phap nji suy

Ngay nay,vdi su phat trién manh mé cua khoa
hoc k¥ thuat, cac nha khoa hoc trén thé gidi da co
nhitng budc nghién ciru vé ndi tir nhidu dir liéu
khéac nhau nhu phuong phap Cressman, phuong
phép Kriging, phuong phdp nghich ddo khoang
cach IDW (Inverse Distance Weighting), ndi suy
v6i1 ham da binh phuong MQ (Multiquadric).

2.4.1 Phwong phap noi suy IDW

Phuong phap IDW con dugc goi la phuong
phap Shepard va co thé duoc viét dudi dang:

Z(X):Zilwizi/zilwi (1)

Trong d6 w; la trong sb phu thudc vao khoang
cach: |, _ 1. Trong d6 d 1a khoang cach tur
i d2
diém can noi suy dén cac diém c6 sd liéu.
2.4.2 Phuong phép ndi suy spline
Thudt toan duoc st dung trong phuong
phép ndi suy Spline nhu cong thuc sau:

S(X,y):T(x,y)+iij(rj) ()

Trong d6:j=1,2,..,N;Nla sb lugng diém
c6 dé dua vao ndi suy; Xj la céac trong s6 duge

tinh bang cach giai mot loat cac phuong trinh
tuyén tinh; rj 14 khoang cach tir diém co toa do
(x,y) t6i cac diém jth; T(x, y) va R(r) 13 cac ham
sb phu thudc vao lya chon cua nguoi st dung khi
tinh toan ndi suy.

Hinh 4. Phuwong phap noi suy IDW

Trong nghién clru nay tac gia lya chon
phuong phap Spline dé tinh toan noi suy lugng
mua theo khong gian boi vi phuong phép noi suy
Spline cho két qua it bi anh huéng do mat d6 cac
tram do mua hon so v4i phuong phap IDW.

TAP CHI KHi TUQONG THUY VAN
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3. Két qua va thao luin

3.1. Mwa thoi doan ngd’n tai mot 6 tram ¢
Dong Bing Bic By

Qua phén tich sb liéu thdng ké trong nhiéu
niam gan day cho thiy, ngay cang c6 nhiéu tran
mua lon, lugng mua tap trung trong thoi gian
ngan v6i cudng do 1on. Theo sb liéu quan tric
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Hinh 5. Lwong mwa 24h 1ém nhdt tram Lang
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Tai tram Nam Dinh, lugng mua dang c6 thu
thé giam, lugng mua 24 gio 16n nhat do dac duge
vao nam 1994 1a 291,8 mm. Tuy nhién lugng
mua 60 phit lai c6 xu thé tang voi gia tri 16n nhat
do dac dugc vao nam 2010 1a 110,3 mm. Luong
mua 30 phut c6 xu hudng tang. Pac bi¢t nam
2010 luong mua 30 phut dat 89,1 mm.
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Hinh 7. Lwong mwa 24h lon nhat tram
Ninh Binh

Tai tram Phii Ly lwong mua 24 gid 16n nhat
¢6 xu thé giam nhung lwong mua 1h 16n nhét lai
¢6 xu thé ting va xuat hién nhiéu hon trong thoi
gian gan day (Hinh 8).

Qua phan tich dit liéu mua thoi doan ngan
cho théy, trong nhitng nim gan day, lugng mua
thoi doan ngin tai cac thanh phd 16n ving
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tai tram Ha Noi tr nam 1985 - 2014 thi luong
mua 24 gid 16n nhét quan tric duoc tai tram
Lang 1a 281,2 mm vao ndm 1994 tuy nhién
luong mua 24 gio 16n nhat 1a 354,3 mm vao nim
2006 va dac biét nam 2008 co6 lugng mua 24 gio
16n nhét 1 405,9 mm. Lugng mua 30 phut ¢6 xu
hudng ting nhanh trong nhitng nim gan day.
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Hinh 6. Luong mwa 24h lon nhat tram Nam Dinh

Luong mua 24 gio 16n nhat do duoc tai tram
Ninh Binh ¢6 xu thé giam (Hinh 7). Lugng muwa
16n nhat do dac dugc nam 1986 ¢o luong mua la
428,8 mm. Trong cac nam do dac sau do, lugng
mua 24 gid 16n nhat déu thap hon 250 mm va co
xu thé giam dan.

Lirgmig miwra 30 phit trgm Nam Dinh
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Hinh 8. Lwegng muea 1h I6n nhat tram Phii Ly

DBBB c¢6 xu hudng tang. Céc tran mua co
cudng d6 mua 16n trong thoi gian ngan xuét hién
nhiéu hon.

3.2. Phin bé mwa thoi doan ngd'n theo
khong gian

Nghién ctru da thu thap $6 liéu mua tu ghi cua
cac tram Lang, Ha Pong, Son Tay, Ha Nam,
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Nam Dinh, Ninh Binh, Thai Binh, Hung Yén,
Hai Phong, Bic Ninh, Hai Duong, Vinh Yén.
Nghién cuu da tinh toan lugng mua céc thoi
doan 1 gio, 3 gio, 6 gio, 12 gio va 24 gio lon nhét
trong nam.
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Tir d6 tinh toan va v& duong tan suat mua thoi
doan ngén va tinh lugng mua 1 gio, 3 gio, 6 gio,
12 gio va 24 gio 10n nhat twong (mg tan sut
10%, két qua dugc thé hién ¢ bang 2.

Bdng 2. Bang tong hop lwong mua - thoi gian ciia 12 tram iing véi tan sudt P= 10%

L:f;;g Lin Ha Son  Hia  Nam Ninh Thai Hung Hai  Bic  Hai  Vinh
(mm) & Dong Tay Nam  Dinh  Binh Binh Yén  Phong Ninh Duwong  Yén
T (b)
1h 90,1 93,0 83,1 91,8 84,4 76,9 72,0 78,2 82,9 79,5 71,8 71,7
3h 119,6 131,3 120,1 128,0 131,5 132,7 117,1 108,5 142,6 118,1 130,1 1224
6h 151,1 166,6 175,4 147,0 156,2 169,8 148,9 122,3 179,8 154,9 156,9 1532
12h 193,6 193,9 2379 179,8 176,4  216,0 193,6 137,2 2073 182,7 185,9 173,5
24h 262,3 236,6 2862 2204 2027 2591 2623 1590 217.6 210,11 212,0  210,7
Luong mua (mm)
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Hinh 9. Phén bé luwong muwa lon nhat thoi doan 1h, 3h cia cdac tram
ing voi tan sudt P= 10%
Lurong mua (mm)
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Duong

Hinhl0. Phén bo lwong muwa lon nhat thoi doan 6h, 12h, 24h ciia cdc tram
1tng voi tan sudt P=10%

Két qua nghién ctru chi ra ring luong mua
gid 16n nhit cac thoi doan phan bd khong déu
theo khong gian va thoi gian (Hinh 11). Mua
16n tap trung chii yéu & khu vuc Ha Noi, Ha
Nam, Hai Phong. Khu vue ¢ lugng mua thap
nhat phé bién & Hung Yén, Béc Ninh, Hai

Duong. Khu vuc cac thanh phd 16n tap trung
d6ng dan cu lvong mua thoi doan ngédn ¢ xu
huéng 16n hon luong mua thoi doan ngin &
cac tinh it dan cu. Nhin chung luong mua gio
16n nhét cua cac tinh phia Nam 16n hon phia
Bic Pong Bang Bic bo

TAP CHI KHi TUQONG THUY VAN
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Hinh 11. Phdn bé lwong mua I6n nhdt thoi doan (a) 1h; (b) 3h; (c) 6h; (d) 12h; (e) 24h ciia
cdc tram ting voi tan sudt P=10%

4. Két luan

Qua phan tich dir liéu mua thoi doan ngén
cho théy, trong nhitng nim gan day, lugng mua
thoi doan ngin tai cac thanh phd 16n ving Pong
bang Béc b ¢6 xu hudng ting. Tan sudt xuat
hién cac tran mua 16n lién tiép cling xuét hién
nhiéu hon. Cac trin mua co cuong do mua 16n
trong thoi gian ngan xuét hién nhidu hon. Két
qua phan tich mua theo khong gian cho thiy
lwong mua I6n tap trung & cac thanh phd 16n nhu

TAP CHi KHi TUQNG THUY VAN

Ha No¢i, Hai Phong.

Két qua nghién ciru ciing da cung cip mot bo
cac ban db dang tri lwong mua 16n nhéat nam thoi
doan: 1 gio, 3 gio, 6 gid, 12 gio va 24 gid ung
voi tan suat 10%. Dua vao cac ban do nay c6 thé
xac dinh dugc gia tri lugng mua tai cac vi tri
khong c6 tram do mua nhidm xéc dinh trin mua
thiét ké phuc vu cho cong tac quy hoach, thiét ké
cac hé théng tiéu nudce khu vuc do thi va dan cu
néng thon trong ving Ddng bang Béc bo.
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IMPLEMENTATION OF ARCGIS 10 AND SPLINE METHOD TO
STUDY THE SPATIAL DISTRIBUTION OF THE MAXIMUM VALUE
OF SHORT DURATION RAINFALL IN THE NORTHERN DELTA,
VIETNAM

Nguyen Viet Hong!, Nguyen Tuan Anh? Nguyen Hoang Son’
"Northern Irrigation College
2Thuyloi University

Abstract: This paper presents a study on spatial distribution of annual maximum short
duration rainfall depths in the Northern delta, Vietnam. By using rainfall data of 30 years of 12
rain gauge stations in the delta, Gumbel probability distribution and ArcGisl0 software, the
study developed isohyetal maps of design rainfall depth (5 years return period) for durations of
1h, 3h, 6h, 12h, 24h for the delta area. These isohyetal map scan be used to determine design
storms for urban drainage systems in ungauged areas of the delta.

Keywords: Annual maximum rainfall, spatial distribution, isohyetal map.
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