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Abstract

It is an important basis to scientifically determine the ecological instream flow of inland rivers for en-
suring water-ecological security and eco-environmental health in arid areas. Based on the measured
runoff data from 1980 to 2020, the ecological instream flow and the downstream basic ecological wa-
ter requirement of the Huangshuigou River in the Kaidu River Basin of Xinjiang were analyzed by var-
ious hydrological methods. As a typical seasonal mountainous river in arid area, mountainous section
of Huangshuigou River upstream is a long-flowing river section, and its ecological base flow should be
guaranteed to protect the upstream water ecology. It is more suitable to scientifically determine the
basic ecological water requirement according to the goal of ecological protection in the seasonal lower
reaches. Based on the Qp method, the ecological instream flow of the upstream section at Huangshui-
gou hydrological station is 3.90 m3/s during the flood season of the year (May-October) and 2.46 m3/s
in the dry season (November-April) of the year. Considering the average annual river loss from the
Huangshuigou hydrological station to the section of the river flows into the Bosten Lake, as well as the
flood control safety and the ecological and environmental conservation needs of the lower reaches of
the river, the average annual minimum ecological water volume in the flood season is not less than
0.20 billion m3.
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BT ERTI SR G 8 H S /KM TAR R IR M vPA o Tl ) 28 A% e B = R Qv IR Xﬂ'ﬁhﬂ/ﬁ
EARAESIIRE RYPKES KRG ASHE RAEE S . HIRBLUCR, “ASHER7 « “AEEBTEK
“EBONESRTIKE” . CAESHIRTRKER” S RAESRENA RIS TEE PN 238 A RS g 5101
[2] [3], 8K (Environmental Water Requirements) [4]. ¥F3Eii & (Environmental Flow). fx/NAJ #2520 &=
(Minimum Acceptable Flow). ##/K 37 & (Low Flow). /Nt & (Minimum Flow)Z5 #2351 [6] [ 7] H BLAE [ 4R
TANFERIRAN A2 B BRI AR i Rm%%ﬂﬁ%/ﬂ\mﬁﬁﬁﬁ AR &AL BN A, ERRERESE
B AR 2 5 & TR /K B2 U5 AT HR 0 P AN B B SRR 8], R RIS RAFLE[9]. KZA[10] [11JFIA
RATE K IBITIRIEH B RS RGE R, *%?%’\DﬂﬁjﬂikaﬁilﬂﬁﬂH*Tﬁ‘ﬁﬁﬁﬁﬁ’]ﬁ/ﬁi)&ﬁTﬁﬁ
FIERIT[12] [13] [14], FFEUAS RIEIRANAS R PRS2 0 S A i AR S s e 1 2 FE[15] [16] [17].

IR AT T X SRR RGO B OCER A FI 0 T 5 X AR S RS E o R R o Iz 5 X i
MBS RGO URASAR I SAEUR 18] [19], THEE SR i T2 ERF 297K [20] [21], IR 5 L X 0K
AR e, INEIK GRS AT E M, S B oK FIR A R R AR [22] . BFERE T 5 X N R A
ANV BB T DR B R L L 7K 38 0 A i L (R A FR A R DU N B . T 3 X 24 B AN K I Y i 22
UREPEZER, VT X 2 A e BmI A, R, K UK IERN G A, B
TR D EL 2 23], WA B ZE AR R 2, 3149 — LS AR AN B B A 7 VA AE LB 2R T AT A
AMER24]. 2T FRXFERFERRA RN ARZETKOCESZER T, Rk 5 X200 A R A4
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2. MRXMAREE. &
2.1. HRERARRS

BKVE RIET A R L RAG /RIS, T8N HIRA AN IRV, R sR T & s s i /N i
HK BRI — 26, AL T Hram L 208 58 AR M A ER BN (18 1), PR B AT 85°55'~86°54'E,
42°12'~43°09'No VI AR PE i v AbAHEE 80.1 km, P AL ACALAHER 106.1 km, 34 186 km Zidy, M, B/KiA
H il PR 110 km, SE/KTEAR 4311 km?, JA1AE Bl D BUR B R b ik i 7 2R P SE, PESEA
FEES], R3CKZ 66 km, B VG AL ] 4% B A TR I 08 1 b A 7 N9 o KAt dek v L X O B IR UK ) 1] 84 2%,
BTN 23.80 km?, PK)ILEfHE 0.6831 km®e Hy il FS (AT bR X3, B AR SE AR SR, POKIEH IR A
VEVPAELL KRR, IR RRIEUR X . WA b PL SRR B, L RN SRIN B 2 1
FE IS BN ZE T IR B, At /K R K T I R T U
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Figure 1. Geographical location of Huangshuigou watershed
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2.2, IKXXEIBEKIBER DA E

AR AR BT FH B AR 0 3800 2R B 7KV 7K ST ) SR, 3 7K V) 7K St S L 1 7K R A o el e AR AR
85°44'E. 40°13'N, J&[E K E LUK, @i+ 1955 4 5 H, WES, RRFTAEREHEERE 1956~2020 4F
B AR AT BORL, THE 1980~2020 4E 5 1956~2000 4F 3 /KA K 3Lk Z A5 KR Z R E R I, 5 1956~2000
ML, 1980~2020 FLFETIEMERIN T 14.08%, HEFEERSEAL M TR TF 8 S 80T 5 X A FRA R AR
IR, T O B KV IR K SCE S, e R 1980~2020 4 SEIAR I BERME it S 17 51
iZH SPSS13.0. Excel Z4F, 4r#TH L /K SO AR I S AR BRANAE AR AARAE, 2l A s F A AR 1 BE 7
SRR, PN 2 40 SRR E I FEFBY B, SR KR AR 28 (P-111 fh4k), THHEA RS v
MR R, R RRAIE SR F0 N K SOURE B RK R (FEKE 25%IRIER, FKE S0%MIER, FiKE
TS%PRUER, A KAE 90%PRIE ).

23. ESREVTEAE

TR AE IR MU S 7 1k R B AR K SCFE T KT R A A IS A DL Y R R A 4y BT VR A (3]
[12]. v, KCHEFIEN RN Z . HH KA Tennant i%. Q5. NGPRP &, V& Jift k. kb
FWEZE 7Q10 % Texas ¥5. H/NA PR EVESE, A RET 2 HE 2R ENEIE, RH Q, 7% Tennant
B AR R (BRSO ARVE ) il P 3500 8 2 4 P 3 A8 V2 A5 DU B 5 v oF 53 B 580 K0 1 AR S TR
BHE.

3. EREH
3.0, AR EERESEHEmEATEE

MR ASTECKE) T HERY BARNA R B RGE 7 AR B s T ARSI K E RN, A KA IR i
HAREIE . ARTRFIE . XA S 2 B A SRR G ST AR AE SR EERHIE, W€ S /KA AR SR OKE) E BRS F
BRA 2 DNEIR S R R ORBE BT KIE H Ll DA AR KT B A R AN TR, G H A OR3P X BT T N A2 A 3R R
YERFRNRUK AR I EATE RS, PRUETRRSCA — AN LR . DU ORIE 3K R HE 1 AR 25 RS0k 55 Th Ak S /K IRk 4
YEFF KRS RGUERE, BRI KOO R B Az hI Wi . 58 — 2 U H bR R IR s 7K s N1
it il e K TV BT B s R R KL, IR B SR ISOK SRR BE R R, ORE Lk N TRLA0T R 08 1 A K
R AR DR 25 42 Al W T

3.2. WKAKITESBIFE

1980~2020 4R B /KGRI B EPRE N BARRIT - 1 - FHIRES, RRESME RS, e
BRIV, HOKIEL X ORK B e sh i 2, BIEIARE 10 4 0.35 12 m?, FEHE 1990 4E2 )5, KERINGHE . #
IKVIK G 40 G BIERRE 3.24 12 m®, Hidr, 35 10 SEEHRRER K, A5 3.56 12 m® (K 2). 4 5~10
H N KEENFK, 5~10 HZETFHERE 2.56 2 m®, 5 ZEFHERTE 3.24 12 m® (1) 79.01%. $
i, BIMERAKKNEEN 6~8 H, ZMBRZETFHERE 1.83 12 m’, HEZETFRERRER 56.48%.
11 A~B4E 4 ANERRKIE, ZBZETHRERERN 0.68 12 m’, 5§ ZETHERREN 20.99% (4 3). 4
TRAEZRN 10% 25%. 50%. 75%F1 90%Tk 5L, $E/K A H Ll AR IR R 7 BN 4.84 14 m®s 3.81 14 m’\ 2.95
fe.m’. 23612 m® F12.03 12 m® (% 1), 1980 £ELLKAIE 2 40 &4E, FOKBMEREEMZBIL KA N 4 D
Bt Bl 1980~1995 SEAIAGKINBY, “FHHERIE 2.54 12 m®; 1996~2002 fERIFKI B, “FHHERITE 4.74 12
m’; 2003~2014 K - HiKBY B, FIHERRE 2.80 12 m®; 2015~2020 £E(=EKI B, “FREATRE 4.27
12, m* (1] 4).
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Figure 2. Annual variation of runoff at Huangshuigou hydrological station from 1980
to 2020
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Figure 3. Annual variation of runoff at Huangshuigou hydrological station
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Figure 4. Runoff cumulative offset curve of Huangshuigou hydrological station
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Table 1. Design annual runoff with different frequencies of Huangshuigou hydrological station (Unit: 10° m®)

# 1 BACHKSCE ARSI ERREERM: 2 m)

N i ANFERIEZR P (%) BEiHE
k44 BHRERRT FEHRE Cv  Cs/Cv
10 25 50 75 90
FHEIKIE K 1980~2020 3.24 0.37 4.11 484 381 295 250 2.03

3.3. BETARIAENRKAESRERETESHE

1) BT Qu ikt S I B 7K VA 7K S ki B [ B A A 25 Uit

BT SE, KA 90%RIEZRN) QTSI (3R 2), G BI/RFKIIS~10 ) 90%MFXT M. (1) &2 A4
3.90 m’/s, LABRAE A B KA /K ST Wi E /K 3 AR ST E Hbr, H ik 33.70 75 m’s SERFKIEAL AE
HAE 4 F) 90% A0 BRI N 2.46 m/s, o AT Qp Y28 5 (K18 7K 1) 7K Sl 42 o1 9 T Al K B B A AR A i o
X H e /N AR EA 21.25 15 ms

2) FET Tennant V215 (1) 35 7K VA 7K STk W T BE AR A S i &

1980~2020 4E 3 /KA K SC3b X RN 10.23 m/so KR T KVA SEBRRIKIE L, 502 3 7K VA 7K Sk B T Sk A
A TR AR 2 45 H PR 20% AR R 2 K IR A A SRR B br, HEALSREN 2.04 ms, Xt
1 H /NS KERN 17.63 1 m’s LRI 4E A PR 10% RS AR & 557K 1 7K S5k W T Al 7K M A A 2 0
&, MEEA 1.02mYs, MR HBRNESKEN .81 Jims

Table 2. Mean monthly discharge (m*/s) and frequency (%) of the section of Huangshuigou hydrological station in different years
2. FICHKSCHETE A EEFR AR A FIREMs) RIAR %) it EE

FIKH5~10 B) KL H~RE 4 A) &S FEIKHA5~10 B) KA1 H~RFE 4 A)

¥ %%H(E“ F%% %{ig(;? F%% %ﬁg&? F%% %{ig(gﬁ F%%
1980 5.71 50.00% 3.09 50.00% 2001 7.97 14.29% 4.58 14.29%
1981 5.02 71.43% 2.85 71.43% 2002 9.99 7.14% 4.06 7.14%
1982 5.20 64.29% 2.50 64.29% 2003 7.57 16.67% 4.59 16.67%
1983 4.64 78.57% 2.44 78.57% 2004 5.63 54.76% 4.24 54.76%
1984 391 88.10% 2.80 88.10% 2005 5.17 69.05% 3.89 69.05%
1985 3.38 95.24% 2.50 95.24% 2006 6.22 40.48% 3.88 40.48%
1986 3.16 97.62% 1.85 97.62% 2007 3.68 90.48% 3.73 90.48%
1987 4.66 76.19% 2.23 76.19% 2008 6.11 42.86% 3.84 42.86%
1988 5.60 57.14% 2.47 57.14% 2009 5.57 59.52% 4.17 59.52%
1989 7.33 21.43% 2.60 21.43% 2010 4.81 73.81% 3.13 73.81%
1990 4.27 83.33% 2.90 83.33% 2011 4.01 85.71% 2.96 85.71%
1991 5.21 61.90% 2.67 61.90% 2012 5.85 47.62% 3.17 47.62%
1992 5.18 66.67% 3.60 66.67% 2013 4.50 80.95% 3.76 80.95%
1993 3.66 92.86% 3.34 92.86% 2014 6.00 45.24% 3.19 45.24%
1994 7.17 23.81% 2.92 23.81% 2015 10.00 4.76% 3.61 4.76%
1995 6.45 33.33% 3.68 33.33% 2016 5.69 52.38% 3.27 52.38%
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Continued
1996 7.17 26.19% 3.51 26.19% 2017 9.04 11.90% 3.03 11.90%
1997 6.98 28.57% 4.16 28.57% 2018 6.45 38.10% 4.54 38.10%
1998 6.96 30.95% 3.88 30.95% 2019 12.50 2.38% 3.00 2.38%
1999 6.45 35.71% 4.08 35.71% 2020 7.47 19.05% 5.23 19.05%
2000 9.34 9.52% 4.90 9.52%

3) BT SRRSO A AR VE VT B B KA K SOk W AR 2SR

B /KA 7K 3Ll 1980~2020 FFBFART I EEF- B 70 (WA 3), T 41 FHE KB FRFEA BN E .. 1
H1 1992 SEHIBE - H 40 5 N—19.33%, NIRAEIT-20%HEF FI4FEAy, L 1992 il A 3 A I F i 3.60 m’/s
VE NSRRI K SO T T S A AR A5 B H bk e R H K ESA 31.10 77 mr'e

Table 3. Classification of abundant, flat, dry year from 1980 to 2020 in Huangshuigou
3. #kI 1980~2020 £, . HERKIS

A PR 5% E/% R oy SR P R
1980 -9.66% KA 2001 -10.50% kil 4
1981 —34.77% ERR VR 2002 84.25% FIKAF
1982 —-21.97% ERRTIEGR 2003 —6.56% PR
1983 -36.52% ERRIEGR 2004 -13.86% Pkiti 4
1984 —37.49% FRAG 2005 4.94% PR
1985 —48.44% ERE RS 2006 -8.38% FKAE
1986 —45.87% FERL AR 2007 17.60% F K
1987 -12.75% it 4 2008 —22.47% EREEER
1988 -18.62% it 2009 -18.87% ikiti 4
1989 3.53% KA 2010 -23.61% ERRIEGR
1990 -21.58% eG4 2011 -40.99% FERLAE
1991 -6.73% PR 2012 -16.54% AL A
1992 -19.33% kil F 2013 —28.48% ERE RS
1993 -23.20% SRR 2014 —6.65% SPIKAE
1994 15.42% FKE 2015 34.16% FIKE
1995 —28.07% SSEIECE 2016 70.82% SR
1996 63.15% FIKAE 2017 36.15% SR AE
1997 -3.32% TR 2018 2.80% SFIKAE
1998 34.09% FIKE 2019 42.65% FIKEE
1999 59.21% FIKE 2020 4.94% SFKAE
2000 97.14% FKE

4) B A SR 2 T BME VA TH S SRV K SO W T A A
HFEIE 10 Ffehl PR E R P MBI N EA LS EE, gttt T 10 a4 RN AR E 1B H
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ARMFE, 2 AR 1 Aol mEl T 3 %k, Hok 11 AR H, bl AP sE 24700 3.58 m'/s fE N
AT VEME S KK SO A A SR E B AR, H FbKE 30,93 /7 m’.

5) B KB K ST A A A 1

GAEE, Qpik. MAVERAGAL H I & 2 £ P EER C 1K E SR E L R A S KER AN
FZilt, Tennant VA E KK IE K SCEE FEAAE RS IR B SRR /N . B8] QuVERRIEXT B/ = RN [R] I B i) 2k
ARASTEIFAT 70 e, ERFE LR RN M A S, AR TR Q, ik TH R 45 RAE N B/KIE 7K Sk
WiTH A A SRR B bR, BIEZKHA(S~10 )RR VA 7K SOk 2 il 7 T B AR A2 A AT 3.90 m'/s, H Rtk
BADTF 3370 /i m?s SENRTKII HEBAE 4 7)) KVEAK IR AL SR EADNT 2.46 m’/s, X
L H R NS K EARDTF 21.25 75 m’,

3.4. BN EHEE R KRB &/ DESKE S

AT s A 2 L A K ) A B vk K, TE XIS AE S ThRe b R AT B ARKIME T o 10T I AL 30 1 /N it 2
BANBIK R B, FHod, SRV E /NI K B R K — 2L, ORRE T KV NI IS AR S
FKE X FEL TR K B IS G SRR R A Y /K PR B G 38 B

1) FE/KVA L O PR IR AR R

HOKVAH I O EREAZ) 11.30 km B L FTE AR o 22 B2 R B ot R, 2 Ja Wy s /KVA R SCARSRAE 1L A gt A B
WIRIMRANZ) 6.70 km JEt 279 Bl fEHEANSEIFRIX, AN 18 km 7247 IR /KA LU AT bR B BT R SE i, Tl A
BB N #AR e, RSB IN A R, THEAIEL 13.6%0, /KA CARIRIAN 2 BURFAE, A2 57KV
KBIRREF X B . ZARIZETT VY REF SR X B 537K H L 13 e st NGRS B Fr e A A ] B
A BUKEBIR R 2.88% (X BUKEHIR R 28.67%). BT H/KVGH I B Z /K S T DA S K SC R Bk,
HiE+RF2 EW0IRA, DU SHBERb F A T A B0l . BRI S TN FLE R TR - FLAE
T, TTRAEHE NSRS E X 5 I TSR S ERRAE . SRNART At 2 R A A S RO, SO 4]
S LA SN DX AR B M U BRI AR T B E N S R . R E Ll VN GRN Z RIR IR AR
B BEMT AR 2 TN 11.73%;  FLAETT F 58 X5 3E N SRIN 22 58 —HX 4] B A A LRI RN 0.35%,
PATREA BL 0.35%1rT 45 38 TS B /K VA IE N SR B X 2 NI T 34.8 ke T BELTRIRZE L) 11.49%, SR LR
JE DX B ASAR 2, UE B BT 2 ] B 5 A B, i /K VA S 1 D5 X ] 5% X ) a6 R A A . 0.35%.

2) KA FHHEHAES T K

SEAIT 30 FEIBRBGLGMEF /NG, SV R IR UL T RR KIS ) R 2 45T 14 35.50 km®, 2
M LA R T, BRSO AE /N KR BRI AE S T KR A R B DK E T, 3 BEARE K 2 R R
TEVIZEREFEKSE, KPR 2 X B K B i K F5 K&, B 3K AR S TR E, TR TR
TEZERAE, BZFLkCE 5H N RKIEASIIL T P4, #ix BUREH T35 20 . (8 ZSHH AR S S K
SR SR DTG 5% . H BB AETRH LU 3 A o T, KIS AE D, B DA HAR S TR B B A K
SARNAEAE K BB, AR I 2 R P S A AR FE K, ARAE K 5 SR (K T 28 R K . I G 2RV R
PR A PR EANER 26 (P-T 2 AT th 4k, WA FE/K E A Hh £ 43 AR U 25%. 50%. 75%F1 90% %)
RIFE, BEAARFEACHEERKER A FARYE SR B i), SIS ok PR AR AE,  DUFE K E T
HATHR B AR ARE = FRKERITHE/MEKESNIE), HS A BCRERUAHR A& A BEKE, BIEA
A PRAE 2R LT B /K B AR Y Al o 1 S B /K B AR i 28 0 M 7 AR BN R AR 2R TR 28 R A H 28 K

M HE K1 A 7R SR IFIEHOAE Y 5~9 H 4n 2815 K B7E F/KEGHEI P = 25%) “F/KFEGTHEE P = 50%)+
TR KEGHEE P = 75%). FAtKEGHHE P = 90%) Y75 5 F5 /K & 051°8 0.318 12 m®, 0.305 12 m’. 0.287
{2 m* F1 0.268 12 m?, #E/KIAIBI AR E KZE(1~3 AR 10~12 F)FNER /K R K 2K T K EAE 25%. 50%-
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75%A1 90%HF T 0518 0.111 /2 m’ 0.109 12 m*. 0.102 12 m*. 0.101 12 m’, FH/KIEGEEIEE T A SFHKEAL
DU K SCHRZHRAE T 20 5910 0.429 12 m?. 0.414 12 m®. 0.389 12 m* A1 0.369 12 m® (3¢ 4).

3) HEKIE RSN 1 AR S K B IRE H AR 2

FEFARFMFAIER N 3K VAR SC AR R KA IR B AL 75 56 SRR EE 7K VA H Ll 1 BLR ] B AR A O Al
B, BT ROKIE L H VR PR ESEE R R R (R 5), SRR /KW H L K ST TE 25% 50%- 75%F1 90%
AFMRIE R T 3202 5089 3.81 412 m®. 2.95 /2 m?*. 2.5 12 m?. 2.03 12 m®, Z4EFH 3.24 12 m®, #iKi
PRI E REFFHIK “ =444 MFKFKEREA 1.573 14 m®, 51KJG, BEKIA1E BRI S % 8 2 71
W THI SR /K B 10% A AR AT NS, AR /K &3t B R 5 dh 431t ) Vi JA0 2B ) 38 /K98 2R 3T i, 7E 25% 50%
75%1 90% AN [AIATI R T B /R 2 b 1] T i M A< 2K 43 il 1.488 12 m?. 0.870 {2 m*. 0.546 12 m’. 0.208 12
m’ (% 5), FOKE R AR A SE AR FHHE A ST ARG, 16 25%. 50%- 75%F1 90%AN AR R A
TR 30 P 0 i A o T T AR R B 0 N 0.644 42 m®. 0.213 /2 m®. 0.005 12 m®. —0.219 12 m*, B R A EF KA
HERIKAE T 7K (P = 25%) FIF /KA (P = 50%) I, /K& AE B [RE P /K AR TR E S T KE, RefRFEIER
K o BT TN T8 B 1 2B S K Bl 0.644 42 m® A1 0.213 12 m?, ARIERAE 75% kK4, /KR AE R KVA it
AR TR /K G EEATE KN, 171 90% PRAEZE IRERE K A4, oIk PRI B 7K VA R SCN L i W /K o 256 90 #Ts
7K VA AR S A T K T BB T N B 0 e v A 5K & AR AT 0.20 12 w0, fRIERA 50%.

Table 4. Ecological water requirement of Huangshuigou wetland in different years (10° m?)

4. FRFRKFERNDEHESTKEAZ m’)

FIKEQRS5%) FKEG0%) IWAFETS%)  FAE90%)
KB R A KRS T K (~9 B) 0.318 0.305 0.287 0.268

B KV AR ) A ZE R B K S /K T 28 K 75 7K
(1~3 AF110~12 H)

KB A S K E 0.429 0.414 0.389 0.369

0.111 0.109 0.102 0.101

Table 5. The design runoff with different frequency of Huangshuigou hydrologic station during the annual flood period (May-October)
10 m®)
5. BWACHKSCEERFEKIAG~10 B)FEBREIZ T RE0" m’)

ANFEHFAER P (%) iH1E

TR R
25% 50% 75% 90%
KV K S 3.24 3.81 2.95 2.5 2.03
KX R 5] K = 2% LA 1.573
X i) 2 B KB 7K Sk 2 KA B /R B 3gh ] 11.3 km
X AR A K 5 A H 2.88%
KV B R L 1 ) I T 1.198 1.608 0.990 0.666 0.328

FH K VA VG S 3 HE R R S 38 il T T 22 AT 220K K & 1 10% (0.12 1277) T ittt

E oS a7 LD NI = 2K B E Ak % %

BOKIE AR IR b i) T it 1.488 0.870 0.546 0.208
X 7] 2 25 FOKVAZRSCE IR B30 10 28 B4 A B A 41.8 km
X AR R & BRIV AR SRR G JE R 7 km B B4R K 2.88%, J& 34.8 km 4 B4R 0.35%
Ny TSPl i =gV Lape N 23 L)) 1.073 0.627 0.394 0.150
FK IR AE ST K 0.429 0.414 0.389 0.369
LV SOESS N E T PN 0.644 0.213 0.005 -0.219
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1) FKVGRT5 X IR LR PR, SRS AS A1) B S bR /K SO 348 AN TR AR S R4 B AR, 5T
L DX A I8 KT BB R e 45 S 1Ly 0 7K S T A Ay o B A L DXV B B /N AR AS TR R, AR Ly [Xe] Bk A
Ay XA R B, TR S B iSRG - FHR I IR 0T I /N A S K A

2) DAEREE B /KA K STk PA_RIATE AW B AR B AR, 75 GRAUE B /K VA K ST 4 ANV T HE A AR S
B R, B4R K I(S~10 F ) B K ST 4% il W T A AR S AT 3.90 m's, H K EAD
F33.70 5 m’s SERRTKIA A Z B 4 7B KV K SO P B AR A S IR EA /DT 2,46 m'/s, SR H
B NEBKEARDTF 21.25 5 m’s

3) HKVAIK S (1980~2020 4F)ZAEF AR E N 3.24 12 m®, SRR 52T VA MH 8™ kg 7K BE U545 B 2
IFE K “ Z464047 M RKE R B FH/KIERR N 1.573 12 m, FE T AN A MRS 5 R 5KV R K A5
SHETIK, GEA MR S 7 N TR I T g A 1 BB T A A 25K 8 PR ARSIV T 0.20 14 m? s FERIOR K ARIE
HUFF 50%15 5t T RAARBEX — NIAESKE, BER, AR LA 2 35 KVE H il DSl i B AR A S, (R AT LA
PRI T KV TR A A K IR [E R & Dt o R R A K
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