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Met data obtained

59 stations monthly data from 1980 to 2000 inclusive.
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Met data interpolated

We have produced monthly surfaces for 7 met variables for 252 month from
January 1980 to December 2000 inclusive.

The interpolation is conducted using ANUSPLIN.

Variables with monthly surfaces

1. Tmax

Tmin
Precipitation
Wind
Rhumidity
Sunshine hours
Epan

Ea

VPD

10. Rn
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Met data interpolated
We have produced monthly surfaces for 7 met variables for 252
month from January 1980 to December 2000 inclusive.

Variables

1. Albedo: 12 monthly surface based on 1986 landuse map;
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Hydrological data obtained

35 stations monthly data from 1980 to 2000 inclusive.
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Variables: |
- 40°N

1. Discharge
e 2. Sediment transport rate
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Data problem 1: Stations’ positions

Criteria

= A station should locate in the right county; and

= On river network (applicable only to hydro stations)

Checking method: manually

= Overlay station location map on top of Loess Plateau county boundaries
map to compare station names with county names; and

= Overlay hydro station location map on top of the CSHC river network map
to check if they are on river channels

Problems identified
= Two met stations (Lishi and FuGu) positions were incorrect

= Six hydro stations (Baijiachuan, Dianshi, Lijiahe, Wangdahengta,
Xingxian and Zichang) positions were incorrect
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Data problem 2: data continuity and null data

identification

Purpose:

Check if data existed for each of the 252 months for a given variable
and that the data had the correct sequence (chronological order)

Checking method: computer program

Australian Centre for

e = Each data file should contain 252 consecutive months from January 1980
through December 2000 inclusive

= No blank records should be found for any variables; and

= Year and month must increment in the correct sequence

Pro b I em S I d en t I fl ed Variable Station Year, Month Mumber of months
(given as YYMM) with missing data
Tmax FangShan 8106 1
Both met data and hydro data T — roenan__{ s :
y Wind HeShui Every manth 252
HuanXian Every manth 252
have n U ” data QingYang Every manth 252
ZhenYuan Every manth 252
oo = GanQuan 12 months in 1980, 8109 13
umber or months
Variable Station# | Station name Year, Month with missing data S LR c
Discharge | 5 WangDaoHengTa | Al months from 1980 to 1959 120 n FangShan | 8106 1
1 XingXian All months from 1980 to 1985 72 YanChang Every manth 252
17 YangJiaPo All months from 1980 to 1989 120 HuangLong | Every manth 252
18 LinJiaPing All months in 2000 12 Precip TuoKeTuo 8012, 8212, 8712 3
20 LiJiaHe All months from 1980 to 1989 120 Yulin a012 1
24 QingYangCha All months from 1980 to 1989 120
Sediment | 1 HeQu All months from 1930 to 1959 120 FangShan | 8106 L
4 JiuXian Al months from 1980 to 1990 132 Hengshan 8012 1
8 ZhuJiaChuan All months in 1990 12 R_hurmnid FangShan 8106 1
11 KingXian All months from 1980 to 1990 132 Epan FangShan 8106 1
HangJinQi 9307 1

ACIAR Final Project Review Meeting - Yangling, China, October 2005




Data problem 3: out of range data

All values for each variable fall in respective reasonable data ranges either
= Physically defined, or

= Defined by “common sense” of local experience

wamaen— CH@cking method: computer program

International Agri

Variable Range
Set criteria for each variable $ m_ax{i“é:}} ;gg :ﬂ ggg
min (* -JUU to a5
Precipitation {mm) 0.0 ta 300.0
. ‘- Wind (m s7) 0.2ta 100
Problems identified Relative Humidity (%) 0ta 100
Sunshine H h 0.0 to 420.0
Both met data and hydro data Dot Jous(hous)
Station Variable Suspect data l‘r’ear, Maonth Solution
Zizhou Frecip R B =— Solution to problems
YiChuan Precip 325 mm 8807 Keep
= - | . "
Yenchuan somer ez ke * Local stations / data providers
Y anA Preci 303.5 8104 K
Y::C;ang S[JEI"ICE':EiHE 0.0 ;norlr}rs Every manth Nﬁﬁp ContaCted for SuspeCted errors
LanXian Precip 3246 mm 8807 Keep ) )
T TPt ot e Confirmed errors either removed
Fuxi Preci 344 5 8807 K
R e 5508 o (make null) or corrected
FuGu Precip 3133 mm 9507 Keep
LiangCheng | Tmax -10.3 °C 9301 Keep
Wind 0.0 msT 9901 Keep
HangdJinQi Epan 0.0 mm 9307 Mull
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Data problem 3: out of range data

All values for each variable fall in respective reasonable data ranges either

= Physically defined, or

= Defined by “common sense” of local experience

Australian Government

wamaen— CH@cking method: computer program

International Agri

] ] ] Variahle Range
Set criteria for each variable Discharge (m? 5] =0
Sediment Transport Rate (kg 577): ==
Runoff H (mm) =100
. L Sediment R {t.km= monthT} 0to 15,000 and Runoff H < 300 mm
Problems identified
Both met data and hydro data
Station | Month|Discharge Runoff_H| Sediment | Sediment_R Solution
mis) | (mm) ts7) | {tkmZmonth)
FuGu 9803 7720 51 5,490 43,023 Divide 98 sediment by 1,000
N 9807 418.0 28 9,410 62,380 Divide 98 sediment by 1,000
9808 357.0 24 2,360 15,645 Divide 98 sediment by 1,000
WuBu | 9803 758.0 47| 10,300 53,637 Divide 98 sediment by 1,000
(22) 9807 817.0 3.2 37,300 230,452 Divide 98 sediment by 1,000
980§| 463.0 29 7,760 47,944 Divide 98 sediment by 1,000
Station Manth | Discharge | Runoff_H | Sediment | Sediment_R Saolution
(m®s") (mm) (kg s} |{t.kmZmonth-) : :
CaoPing (19) 9408 33 70 1640 73.490 Keep Station Manth | Discharge | Runoff_ H Correct
GaoShiva (6) gaos 287 60.9  11.300 23964  Keep m2s’) | (mm) solution
HuangFuChuan 8107 44 459 24,900 21.005 Keep HanJiaMao {13} EENE] 24520 267584 3.20
(3 8808 714 60.2| 36100 30454  |Keep
8907 530 47 23500 19824 Keep HouDaCheng (23) 511 73700 4657 6.12
JiuXian (@) 9507 132 26 9460 16221 Keep 8512 408.00 2664 4.27
LidiaHe (20) 9408 16.1 534 9.410  31.231  |Keep WangDaoHengTa (5) | 9301 M50 2411 0.45
ZhuJiaChuan (8) 8205 0.1 0.1 -1 -1 Change to 0
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Data problem 4: miscellaneous errors
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Checking method:

= Data pattern problems:

manually

Station name

Discharge

Solution

BaiJiaChuan (25)

Data repeat for 1990 and after

MNew dataset for 21 years provided by ISWC

DingJiaGou (21)

Data repeat for 1990 and after

MNew dataset for 21 years provided by ISWC

GanGu¥i (29)

Data repeat for 1990 and after

MNew dataset for 21 years provided by ISWC

HuangPuChuan (3)

Data repeat for 1989 and after

MNew dataset for 21 years provided by ISWC

WenJiaChuan (9}

Data repeat for 1990 and after

MNew dataset for 21 years provided by ISWC

YanAn (30)

Rainfall data provide as discharge data

MNew dataset for 21 years provided by ISWC

ZiChang (27]

Data is 0 for 1985

MNew dataset for 1985 provided by ISWC

= Station contributing area:

computer program

Station Area in Info file (km®) | Area in Data file (km<) Remarks
BaiJiaChuan (25) 30.217 29,662
LiJiaHe (20) 807 0
LindiaPing (18) 1.673 0 Jjust wrong for year 2000
QingYangCha (24) 662 0
WangDaoHengTa (5) 3.833 0
KingXian (11} 650 0
YanAn (30) 3,208 0
YanChuan (28) 3468 0
YangJiaPo (17) 283 0
ZhuJiaChuan (8) 2.901 0

Station name Sediment

Solution

BaidiaChuan (25) Data repeat for 1990 and after;

Data are too low

MNew dataset for 21 years provided by

ISWC

CaoPing (19) Too small for 1996, 1997

Multiply 1996 and 1997 data by 1,000

Problems identified

DaCun (35) Too small for 1996, 1997 Multiply 1996 and 1997 data by 1,000
DaMing (31) Too small for 1996, 1997 Multiply 1996 and 1997 data by 1,000
DianShi (16) Too small for 1996, 1997 Multiply 1996 and 1997 data by 1,000 - u
DingJiaGou (21) Data repeat for 1990 and after, | Mew dataset for 21 years provided by ISWC Year Manth | sunshine
Data are too low 1980 1 183.3
FuGu (7) Too high for 1998 Divide 1998 data by 1,000 1980 2 166.9
GanGuYi (29) Data repeat for 1990 and after | New dataset for 21 years provided by ISWC 1980 3 183.3
GaoJiaBu (10) Data too small for 1996, 1997 Multiply 1996 and 1997 data by 1,000 1980 4 1752
GaoJiaChuan (12) Data too small for 1996, 1997 Multiply 1996 and 1997 data by 1,000 1980 5 183-3
GaoShiYa (6) Data too small for 1996, 1997 Multiply 1996 and 1997 data by 1,000 -
HanJiaMao (13} Data too small for 1996, 1997 | Multiply 1996 and 1997 data by 1,000 1980 6 175.2
HengShan (15) Data too small for 1996, 1997 | Multiply 1996 and 1997 data by 1,000 1980 7 183.3
HouDaCheng (23) Too small for 1996, 1997 Multiply 1996 and 1997 data by 1,000 1980 8 183.3
HuangPuChuan (3} Too small for 1996, 1997 MNew dataset for 21 years provided by ISWC 1980 g 175.2
JiuXian (4) Too small for 1996, 1997 Multiply 1996 and 1997 data by 1,000 1980 10 1333
JiXian (34) Too small for 1996, 1997 Multiply 1996 and 1997 data by 1,000 -
LiJiaHe (20) Too small for 1996, 1997 and | Multiply 1996 and 1997 data by 1,000, 1980 1 175.2
1999 keep 1999 as it is 1980 12 183.3
LinJiaPing (18) Too small for 1996, 1997 Multiply 1996 and 1997 data by 1,000 1981 1 183.3
LinZhen (32} Too small for 1996, 1997 Multiply 1996 and 1997 data by 1,000 1981 12 183.3 =
PeiGou (26) Too small for 1996, 1997 Multiply 1996 and 1997 data by 1,000
QingYangCha (24) Too small for 1996, 1997 Multiply 1996 and 1997 data by 1,000 2000 9 1752
ShenJiaWWan (14} Too small for 1996, 1997 Multiply 1996 and 1997 data by 1,000 2000 10 183-3
WangDaoHengDa (5) |Too small for 1996, 1997 Multiply 1996 and 1997 data by 1,000 =
WendiaChuan (9) Data repeat for 1990 and after; | New dataset for 21 years provided by ISWC 2000 i 1752
Data are too low 2000 12 183.3

WuBu (22) Too high for 1998 Divide 1998 data by 1,000

KingXian (11) Too small for 1996, 1997 Multiply 1996 and 1997 data by 1,000
XinMiao (2) Too small for 1996, 1997 Multiply 1996 and 1997 data by 1,000
XinShiHe (33) Too small for 1996, 1997 Multiply 1996 and 1997 data by 1,000
YanAn (30) Data repeat for 1990 and after | New dataset for 21 years provided by ISWC
YanChuan (28) Too small for 1996, 1997 Multiply 1996 and 1997 data by 1,000
YangJiaFo (17) Too small for 1996, 1997 Multiply 1996 and 1997 data by 1,000

ZhuJiaChuan (8) Too small for 1996, 1997

Multiply 1996 and 1997 data by 1,000

ZiChang (27) Too small for 1996, 1997

Multiphy 1996 and 1997 data by 1,000

Suspected errors in one
station for sun hour, 7
stations for sediment
and 33 stations for
discharge data caught
by eye

Contributing areas in the
information file and the
data file are different for
10 stations



Further explorations

Data plots for hydro data

= |nspecting the relationships among precipitation, runoff and sediment to
identify any anomalous data. That is, any discrepancy between the
expected relationships could potentially necessitate a correction to the
database, or the deleting (making values null) of certain data

Two attempts

= Plot hydro data against the precipitation data recorded by the nearest
metrological station

= Plot precipitation vs. runoff, precipitation vs. sediment yield, and runoff vs.

sediment yield for each station
define contributing area for each hydro station
derive monthly area-average precipitation data for each hydro station
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Further explorations

Attempt 1: Zichang

Plot hydro data ag{alnst the precipitation data recorded by the nearest
metrologlcal station.

= Met station is 4 km away from hydro station
= No missing data
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Further explorations

Attempt 2: Zichang

Plot precipitation vs. runoff, precipitation
vs. sediment yield, and runoff vs.
sediment yield for each station

Frecip (mm)
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, = define contributing area for each hydro  _ =
Australian Government . —'m
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Generate polygons of the contributing

area for each hydro station using SedNet

L e LA T AU 77
SN,
et =i

e

= Move hydro station to nearest river channel %“' Wae _f' ARG
= Generate polygons using SedNet
= From hydrological correct DEM

SOV

Fec® Name Cnninbutgg Ares Aloers East Albers North Difz=t
M {m) {m) {m)

Old Mew Sediff Old New Old New
2 XinMiso 1,827 1,520 0.48 T4T778.2 752499 4143977 234 145829893 4758
3  HuangPuChuan 3175 3188 0.22 1387323 1371027 414232884 1428573 8802
4 Jiuxian 1,862 1,578 080 1484776 1484808 4,129588.8 41290488 5373
5 ‘WangDacHengTa 32839 3803 0.7 Tro8802 720800 4 117527.04117580.0 1024 g
8 GeoShiva 1,263 1,265 D18 1342737 1337121 4,1163899.84 118387.8 581.7 *@h
2  ZhuliaChuan 2901 2824 231 1287900 1385804 4,10527™.04,105180.2 310.3 ‘Q&}_
9  WenJdigChuan 8845 5253 452 1089327108828 4,088097.040862872.3 20238 R¥L
10 GaodisBu 2005 2028 014 882155 682500 4080118.24080121.8 6858 rorliny
11 Xingxian 850 822 415 1484172 1485377 4,081210.24,051837.2 140.9 5 v %
12 GaodiaChuan 32653 3357 D12 26809594 858829 4028590.24028917.5 137.3 | -‘-,‘
12 HandJdiaMao 2482 2488 178 20,7205 -20,2801 4008288 240082728 arny ':;I‘l.'!
14 ShenJigWan 1,121 1,122 -0.08 2682468 86813249 4002247.04 0027648 2795 e,:)g
18 HengShan 2415 12284882 19,0428 1920499 2599512823 89885128 5 TA ‘\.‘*ﬂ.
18 DianShi 327 244 ZE3E -1,48658 -1850.0 29291405532 591407.0 1842 gﬁf}‘:
17 YangliaPo 282 284 035 10888832108 5854 32975488 239754855 758 1 7 o : 5 Qﬁf
18 LinJiaPing 1,873 1,882 0.589 1205350 1213489 2988371.83888140.3 B4T 2 £ " iz ) M AT Ry SELD
12 CacPFing 187 182 214 428872 420612 298008882 858740.0 8852
20 LidigHe 807 204 037 294322 291803 32596831282 8558R0.0 £41.8
2 Dmmmcn  miszedse ceb comes smeses seoinsimeans m:(enerate catchment boundary
23 HoulDaCheng 4102 4082 1.2 1108571 1108571 2,924 782 538248805 820
24 QingYangCTha 882 883 217 -25,08994 251174 32.928553.0392859825 4299 H H
2= samchen  a0217ao7as 173 siasse sies0n asmeimsamesma 20 M Derive river network and catchments
28 PeiGou 1,022 1,048 -2.44 1105958 1114818 220552452 209218.5 8448 .
27 ZiChang o913 o218 0,22 177872 178247 2904482.02904024.8 48838
28 YanChuan 3,488 3487 0.02 809170 810800 357509 .B3875209.8 177.8 from DEM USIng SedNet
289 GanGuYi 5891 5858 0.58 288083 2704928 3.854570.53855180.3 823.0
20 YanAn 2208 2188 0. -44722 -44008 258471M.02.847050.8 417 1
31 DaNing 39592 3923 1.73 1090485 1090508 28259329.03.828.4408 8793 = Merge pOIygonS In ArCGIS to
22 LinZhen 1,121 1,121 0.00 432081 424501 2.5812543.82.8145840.8 o028 .
223 XinShiHe 1,882 1851 0.68 85592468 885502 3.802019.23.802,140.8 1330
24 Jixian 438 448 -2 25 1050882 1048503 3788740 33 FET.180.0 4728 generate 42 CatChmentS In the CSHC
35 Dalun 2141 2130 0.51 705590 705337 3,788,383.0373836883

ACIAR Final Project Review Meeting - Yangling, China, October 2005

= From hydrological correct DEM



Work conducted

1. CSHC boundary
= Redefine the 42 catchments and entire CSHC boundary

2. Hydro station contributing area

= Generate polygons for 35 hydro stations’ contributing area

3. Met data correction
= 14 of the final 58 meteorological stations (or 24%) corrected
4. Hydro data correction

= All 32 hydrology stations (100%) not on the main Yellow River channel
needed some action to correct the dataset
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Summary

The QC procedure vastly improved the base data quality used
for the ACIAR project.

The identification and correction of gross scale errors served as
a first order improvement that will eliminate complicitous
errors in the output models derived from these base data,
and therefore make the research and management
recommendations of the project more relevant.

Australian Centre for
International Agri

The time investment in performing this QC not only increases
the confidence in the subsequent use and modelling results
achieved when using the databases described here, but also
provides a basic template for identifying and correcting
future met and hydro data in China, and thereby serves as a
major part of technology transfer for our project
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