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SU DUNG CONG CU FFC-WRED PANH GIA ANH HUONG CUA
MAT PQ TRAM PO MUA TOI DONG CHAY LU PEN CAC HO
TREN PIA BAN THANH PHO PA NANG

USING THE FFC-WRED TOOL TO EVALUATE THE IMPACT OF RAIN GAUGING
STATION DENSITY ON FLOOD FLOW IN DANANG CITY’S RESERVOIRS

V6 Ngoc Duwong, Nguyén Quang Binh, Nguyén Thi Twong Vin

Truong Pai hoc Béach khoa - Pai hoc Pa Néing; vanduong @dut.udn.vn

Toém tat - Mirc d6 chinh xac clia div liéu mwa & pham vi mét lwu
vire chiu chi phdi béi nhidu yéu t6, trong dé mat do tram do dwoc
cho la anh huéng khong nhé tGi chét Iwong di liéu mwa & khu vyc
dé. Nhan thay dwoc tAm quan trong cla cac cong trinh hd chira
dén sy phat trién kinh té va an toan cudc song cla nguoi dan.
Ngoai mang Iwéi tram thay van quéc gia, nhleu khu vic da duwoc
dau tw 1&p dat mai cac tram do mua. Voi ngudn dir liéu mai nay,
viéc danh gia lai dong chay G vé cac hd chira c6 y nghia quan
trong dam bao khai thac tdi da ngudn nwéc va an toan cho ban
than cong trinh hé chia. Trong nghién clru nay, nhém tac gia sé
danh gia lai dong chay I vé cac ho chtra nwéc & thanh phd Da
N&ng, gilra tai liéu tram do mua quéc gia va cac tram do muwa méi
dwoc bd sung. Théng qua cong cu tinh toan thay van (FFC-WRED)
da dwgc nhom tac gia phat trién dwa theo TCVN 9845-2013 va quy
pham QP.TL.C-6-77.

T khéa - dong chay 1G; mat d6 tram do mwa; TCVN 9845-2013;
QP.TL.C-6-77; FFC-WRED.

1. it van dé

Trong tinh toan thiét ké hd chtra nuée thay loi, dir liéu
thuy van dong mot vai tro hét stc quan trong [4]. Tuy
nhién, véi cac qudc gia dang phat trién (trong dé c6 Viét
Nam) thi mang lu6i quan trac khi twong thuy van hién van
con thiéu vé s luwong va mat d§ phan bd chua thuc su hop
1y theo khong gian, theo cac viung khi hau va cac Iuu vuc
song. Bao c4o cua Trung tam Khi tugng Thuy vin Qudc
gia (2014) nudc ta hién nay c6 khoang 178 tram khi tugng
v6i mat do trung binh 1870km? tram (trung binh & céac
nudce khac 1a 400km?/ tram) va 234 tram thuy van. Day la
nguyén nhan chinh gay ra kho khan cho viéc tinh toan va
thiét ké chc cong trinh hd chira nude. Pén nay, nhan théy
duoc tam quan trong cua cac cong trinh hd chua dén su
phat trién kinh t& va an toan cude song cua nguoi dan.
Ngoai mang luéi tram thily van qudc gia, nhiéu khu vuc da
duoc dau tu le“ip dat méi cac tram do mua. Vi ngu(“)n dir
liéu méi nay, viéc danh gi4 lai dong chay 1ii vé cac hd chira
¢6 y nghia quan trong. Pam bao khai thac t6i da ngudn
nudc va an toan cho ban than cong trinh ho chira.

Dé tinh toan dong chay tir mua, théng thuong st dung
cac cong thirc kinh nghiém dugc cu thé hoa trong TCVN
9845-2013 va quy pham QP.TL.C-6-77 [1, 2]. Tuy nhién,
qua trinh tinh toan thuong dugc tinh toan thi cong dua trén
rat nhiéu s liéu bang tra khac nhau. Diéu d6 dan t6i khdi
lugng tinh toan 16n, tiém 4n nhiéu nguy co sai léch. Nhim
giam khdi lwong tinh toan cac yéu to thity van tir cac cong
thirc kinh nghiém, giam thiéu sai sot khi tinh toan, mot
cong cu tinh (FFC-WRED) da dugc phat trién. FFC-
WRED phat trién dua trén cac quy dinh hién hanh va nén
tang ngdn nglr Java. Cac tinh toan thong qua FFC-WRED

Abstract - Rainfall data accuracy within a basin is influenced by many
factors, among which the density of a gauging station is believed to
have a significant impact on the quality of the rainfall data in that area.
Owing to awareness of the importance of reservoirs to the economic
development and safety of people's lives, new rain gauging stations
have been installed in many areas in addition to the National
Hydrological Network. With this new source of data, it is of important
significance to re-evaluate the flood flow into reservoirs in order to
ensure maximum exploitation of water resources and safety for the
reservoirs themselves. In this study, we review the flood flow into
Danang city’s reservoirs based on data provided by the national rain
gauging station and the newly installed ones respectively. The study
has been conducted by means of the Hydrographic Calculations Tool
(FFC-WRED that we have developed in accordance with TCVN 9845-
2013 and the Code of Practice - QL.TL.C-6-77.

Key words - flood flow; gauging station density; TCVN 9845-2013;
QP.TL.C-6-77; FFC-WRED.

budc dau cho thiy kha phi hop v6i céc tinh toan thi cong
truge day cling nhu la s6 liéu thyc do. Trong nghién ctru
nay, voi muc dich khang dinh thém loi thé cong cu tinh
FFC—WRED cling nhu danh gia anh huong ciia mét do tram
do mua dén tinh toan dong chay 14, nhom tac gia s¢ danh
gid lai dong chay 1a vé céc ho chira nude ¢ thanh pho Pa
Nang, ap dung cho ho Hoa Trung va ho Pong Nghé.
2. Pham vi va phwong phap nghién ctru
2.1. Khu vyc nghién ciru

HO chira nu6c Hoa Trung va ho Déng Nghé pém ¢ trén
dia ban thanh pho Pa Nang, cac thong so chi tiét dugc thé
hién & Bang 1.

Bing 1. Thong s cdc cong trinh hé chira [3]

. .., | Don | Ho Hoa | Hb Dong
TT | Théng sé Ky hi¢u vi | Trung | Nghé
I Dién tich luu F km? 16,5 28,5
vure

) Muc nude dang MNDBT | m 41,1 33,3
binh thuong

3 |Muycnudc chét | MNC m 26,5 208

g |MuenuSeding| \ypGe | mo | 4307 | 3562
gia cuong

5 D}mg tich toan Via m3 11,25 17,17
bo

6 Cflo trinh dinh Hbinh dip m 445 37,65
dap

2.2. Co so dii liéu
Dt li¢u bang tra dugc quy dinh dya theo TCVN 9845-
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2013 vé& Tinh todn cdc ddc trung dong chay li. Trong
nghién ctru nay, nhom tac gia da thu thap dir licu mua thuc
do cua 172 tram do mua qudc gia va bd sung thém cac tram
khi tuong dia phuong.

Dir liéu dia hinh 14 cac théng sé vé dia chat thuy van
Ivu vyc tinh toan (nhu dién tich luu vue, do dbe Tuu vue,
d6 dbc long song, chiéu dai 1ong song chinh, ...) va duoc
xac dinh thong qua viéc khao sat vi tri xay dung cong trinh
trude do. Trong cong cu nay, di li€u dia chét thuy van la
céc dir liéu dAu vao ma ngudi ding phai nhap dé c6 thé tién
hanh tinh toan luu lugng cho mot luu vuc nhit dinh. Dé
kiém nghiém moé hinh tinh, nhém tac gia d tién hanh tinh
todn dong chay 1i bang thii cong va cong cu tinh tng véi
céc tan suit cho hd chira nuée Hoa Trung va hd chira nuée
Ddng Nghé. Két qua tinh toan 1a kha phu hop va ¢6 do tin

cdy cao.
2.3. Cong cu FFC-WRED

Cong cu FFC-WRED dugc nhom ngh}én ctru ké thira
tr két qua nghién ciru trude day [S] va tiép tuc phat trién
thém cac tinh nang moi phuc vu cho tinh toan thuy van.
Nén tang ciia m6 hinh dya trén quy pham tinh toan cac déc
trung thuy van thiet ke QP.TL.C-6-77 va TCVN 9845-
2013. Theo céc tiéu chuan nay, luu lugng dong chay 1i
duoc xac dinh dga vao 3 cong thiic co ban: Cél}g thire
cuong d6 gidi han (F < 100km?), cong thuc triet giam
(F > 100km?), cong thirc Xd-cd-1op-sky.

Qua trinh xay dung cong cu dua trén 4 budc co ban:

Budre 1: Tim hiéu co sé tinh toan, cac quy dinh, tiéu chuan
hién hanh trong viéc xay dung ndi dung, cach thirc thyc hién.
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Hinh 2. Ban d6 phén viing mua rdo Viét Nam va mang he6i cdc tram khi tieong quéc gia
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Hinh 3. Ban d6 mang ludi cic tram khi twong sau khi b6 sung cdc tram dia phwong
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Buede 2: Thu thap va xi Iy s6 liéu luong mua cho tit ca
cac tram do mua c6 chudi tai liéu do du 16n (Quy dinh hién
hanh). Xay dung duong tan suit lugng mua c6 chudi sb
liéu theo yéu cau.

Budc 3: So sanh cac ngdn nglr 14p trinh hién co, lya
chon ngdn ngi thich hop nhét cho viéc xay dung mo hinh.

Bude 4: Tién hanh kiém tra va hoan thién chuong trinh.
So sanh céc két qua tinh toan (bao gdm tinh thii cong va tinh
tu dong) cho mot sb cong trinh thuc té nhim kiém tra tinh
chinh x4c va 6n dinh cia chuong trinh. B sung, hoan thién
nhiing van dé con thiéu sot trong viée xay dung Chuong trinh.

Trong két qua nghién ctru budc dau, nhém tac gia da thu
thap dir li¢u mua thyc do cua 172 tram do mua trong thuc té,
chudi tai liéu thuc do dii 16n va dam bao do tin cay, dap ung
duoc yéu ciu tinh toan va nghién ctru (Hinh 1). Véi tai lidu
mua da thu thap ¢ trén, nhém tac gia tién hanh xir 1y sd liéu
v6i lugng mua ngay 16n nhét theo tirng ndm quan trac tuong
Umg vdi ting tram do. Sau do tién hanh xdy dung duong tan
suat luong mua ngay 16n nhat theo chudi sb liéu quan trac
Két qua tinh toan duong tan suat lugng mua da duoc tién
hanh thir nghiém trén mot sé phan mém xay dung dudng tan
sudt nhu phan mém FFC2008, phan mém FABMC. Céc két
qua nay nhan thiy c6 su phu hop twong ddi cao, do vay,
nhém tac gia dé nghi 1y két qua xay dung dudng tan sudt
theo ham phan b trong Excel ma nhom dé xay dung dé qua
trinh tinh todn dugc ty dong hoa hon.

Trong budc nghién ctru tiép theo, cong cu dwoc cap nhat
thém dit li¢u cta cac tram dia phuong (Hinh 2). Dit li¢u hrgng
mua dugc thu thap, xir Iy cho tAt ca cac tram do mua c6 chudi
tai liéu do du dai va dam bao do tin cay, dap tmg duogc yéu cau
tinh toan va nghién ctru (theo quy dinh hién hanh). Tién hanh
so sanh cac két qua tinh toan (bao gdm tinh toan thu cong va
bang cong cu) cho mdt sb cong trinh thyc té nham kiém tra
tinh chinh x4c va 6n dinh ctia chuong trinh. Cudi cing p dung
cong cu dé tinh toan dong chay lii cho hai hd chira nudc Hoa
Trung va hd Dong Nghé bang dir liéu tram khi twong quéc gia
va sau khi bo sung thém tram dia phuong.

Hinh 3, cac budc danh gia mat 36 tram do mua thong
qua cong cy FFC-WRED.

Nhap vi tri (toa dd) trong tim ctia luu vuc

v
Nhép cac thong s6 cua luu vuc: F, S, L, ...

v

Lua chon cong thire tinh toan

3. Két qua tinh toan va thio luin
Giao di¢n cong cu tinh dugc thé hién ¢ Hinh 4.

4 FFC-WRED -8 R

TOOL DE

SVTH: Nguyén Trung Quén
Nguyén Thi Tubng Vén
GVHD: V6 Ngoc Duting
Nguyén Quang Binh

|| FFC-WRED == =

[ CONG THUC TRIET GIAM (F > 100 Km?2)

CHON CONG THIUFC TINH

Hinh 4. Giao dién cong cu tinh

3.1. Kiém dinh két qud cong cu tinh

Kiém dinh két qua cong cu tinh bang cach tién hanh
tinh toan thu céng cac gia tri luu lugng tuong ing vai cac
tan suat tinh toan, sau d6 kiém tra vdi két qua tinh toan
bang cong cu CFF-WRED vura dugc xay dung. Két qua
tinh toan dugc thé hién nhu Bang 2 va Bang 3.

Bing 2. Két qua kiém dinh dinh i h6 chira nuée Hoa Trung

A i Tinh todn thi cong CFF - WRED
Tan suat (%)
Hip (mm) | Qmaxp (M?/s)| Hup (mm) | Qmaxp (m/s)
0,1 805,2 608,092 805,2 608,647
0,5 653,3 485,960 653,3 485,800
1,0 5874 430,859 5874 430,833
3,0 4823 344,086 4823 344,953
5,0 4329 303,337 4329 303,825
10,0 365,1 246,116 365,1 246,958

Bing 3. Két qua kiém dinh dinh 1 ho chira nuée Pong Neghé

Tan suit Tinh toan thi cong CFF - WRED
v (%) Hyp (mm) | Qmaxp (m¥/s) | Hup (mm) | Qmaxp (m3/s)
Xéc dinh trgm do mura tinh todn 0,1 805,2 635,499 805,2 635,785
v v v 0,5 6533 490,040 653,3 490,241
T o B4 sung thém 1,0 587.4 428,997 587.4 429,135
ram quoc gia .
tram dia phuong 3.0 4823 341,276 4823 341,441
7 v 5,0 4329 300,888 432,9 301,030
- + : 10,0 365,1 245,867 365,1 245,929
Xuat ket qua Tir két qua tinh toan luu lwgng dinh Iii cho 2 luu vuc

Hinh 3. Céc bude tinh todn két qua

thuc t€ 14 cong trinh hd chira nudc Hoa Trung va ho chira
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nudc Pong Nghé, bang 2 phuong phép khac nhau 1a tinh
toan thu cong va bang cong cu tinh, ¢6 su phtt hop cao giita
2 phuong phap nay (Bang 2, Bang 3). Nhu vay c6 thé noi,
két qua tinh todn bang cong cu tinh hoan toan cé thé dap
(g va thay thé cho viéc tinh toan thu cong don thuan, gitip
rit ngan thoi gian va dam bao do tin cay.
3.2. Anh hwong ciia mét dp tram do mua t6i dong chiy lii

Dé danh gia anh huong cia mat do tram do mua t6i
dong chay 1ii, két qua tinh toan cho 2 cong trinh hd chira
béng cong cu CFF - WRED duogc thé hién chi tiét tai
Béang 4, Bang 5.

Bing 4. Két qua tinh toan dinh Iii hé chira nieée Hoa Trung

. Hb Hoa Trung
Tﬁ(n Tram Khi twong qudc gia {Tram Khi twong dia phuong
?117:;‘; Tram Da Néng Tram Cdm Lé
Hrp (mm) | Qmaxp (M%/s) | Hup (mm) | Qmaxe (m%/s)
0,1 805,2 608,647 776,2 577,810
0,5 653,3 485,300 629,8 456,059
1,0 5874 430,833 566,3 404,663
3,0 4823 344,953 464.9 323,069
5,0 4329 303,825 4173 283,824
10,0 365,1 246,958 352,1 230,430
Bing 5. Két qua tinh todn dinh i ho chira meée Pong Nghé
) H6 Pong Nghé
Tz‘u{n Tram Khi twong qudc gia {Tram Khi twgng dia phuong
il,lyj)t Tram Da Nang Tram Ai Nghia
Hop (mm) | Qumaxp (m%/s) Hip (mm) | Qmaxp (m?/s)

0,1 805,2 635,785 652,4 489,397
0,5 653,3 490,241 5554 402,160
1,0 5874 429,135 512,1 366,152
3,0 4823 341,441 440,9 307,536
5,0 4329 301,030 406,3 279,334
10,0 365,1 245,929 357,0 239,427

Dua vao két qua tinh toan & Bang 4, Bang 5, nhan thiy
6 su khéc nhau gitra két qua tinh toan dong chay sir dung
tram do mua quoc gia va sau khi bd sung cac tram do muwa
dia phuong, cu thé sau khi bd sung tram do dia phuong, két
qua tinh toan dong chay lii c6 xu hudng nho hon. Nguyén
nhan 1a do dir liéu lvgng mua va ) luong cac tram do mua
tai Iuu vuc tinh toan. Khi cdp nhat thém tram do mua dia

phuong gan khu vuc tinh toan, dit liéu mwa nay phan 4nh
dang véi thyuc té hon va vi tri dat tram véi vi tri cua cong
trinh twong quan cao v&i nhau vé yéu t6 dia hinh. Trong
khi @6, v6i dit liéu cua cac tram qudc gia, chudi tai liéu mwa
dai hon nhung lai cach xa vi tri cong trinh nén khong phan
anh diing lugng mua thyc té tai tuyén cong trinh.

Trung binh khoang cich cta hai tram Pa Ning, Cim
Lé dén trong tdm luu vuc cla hd Hoa Trung lan Iuot 1a
khoang 16.27Km, 17.61Km nén két qua tinh toan giita hai
tram khac nhau kha nho (Bang 4). Nguoc lai khoang cach
clia hai tram Da Nang, Ai Nghia dén trong tim luu vuc cia
hd Pong Nghé 1an luot 1a khoang 16.52Km, 8.34Km nén
két qua tinh toan khac nhau 16n hon (Bang 5).

4. Két luan

Qua so sanh giira két qua cong cu tinh va két qua thuc
do da chung minh cong cu CFF-WRED cho phép tinh
todn dong chay trong séng véi do chinh xac chip nhan
duoc. Bén canh d6, cong cu tinh con rat ngén duoc kha
nhiéu thoi gian va giam thiéu sai sot khi tinh toan. Thay
vi tinh toan thu cong don thuan bao gdm: xac dinh vi tri
cong trinh, tinh todn dudng tan suat, tra bang, ndi suy cac
tham s6... thi voi CFF-WRED, tt ca cac qua trinh trén
s€ dugc ty dong.

Sau khi bd sung tram do mua dia phwong, két qua tinh
toan dong chay 1ii so v6i tram qudc gia c6 xu huéng nho
hon. Nguyén nhan 1a do anh huong cua khoang cach giira
cdc tram do mua dén trong tam cda luu vuce, vi tri dat
tram, yéu t6 dia hinh va thoi gian quan tric. Cu thé, két
qua tinh todn tai tram Hoa Trung khic nhau nho hon,
trong khi két qua tinh toan tai hd Pong Nghé khac nhau
16n hon.
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