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Fig. 1 Study Area of GAME/HUBEX
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2.2 HUBEX @ 8 al#& &l

HERRBAAITIEOECELIDINMATS
5. IFO#R (1998/5/1~8/31) iZ ik 1 B 4[|, IOP 47
f(1998/6/11~7/23) I Xy R & — A BRILN O 12 1R
T1H4E (BB BEUNEE SN, BARERS
B, SF, BE, Am, RE, WE, ARFHEO
VEXTHS, SLIVERNCBOREHZHER
L, BREETF—FPBRFEENI,

EBEAAR UOECELEZ2HMATH S,
IFOHEIciX1 A2E, IOPHMiXI B4EOBHN
NEEINLE, BREBEZSE, BE, BRA, A#H,
KENDSERTH D,

L—F—FESAR, BFEORBLV—FRNAT,
AEBRE, LHERENS IEOx-band F vy 7 —
L—FEEAL(FR, BRE, #E), Dual TF»7
S—Lr—SEAREEINT,

AVRAE—NE - BAVATLERUTSZDIC,
HUBEX 3 GMS-5{0E 9 V), FY-2(RE 2 %,
mEOEE), TRMM(## EREN#E E), NOAA-
AVHRREDHEBR T —#BRAEND,

FERHTEE SN ATRAONEIIERAR
(48 #i43), BEER B (3 M), )AL - FE (3 HA,
18 8E), ¥ AMME- WA (2HA, 1ASE) A
FRE (THIA), HEOKS (MK, 1R1E, SRE)T

b5, FRECIREESOBEITI00kn®ic1 BRE
ThH,

SO P LOFER TR, For 7L —FEHHAl,
BREERSEN, X BNERRY, v A7
EREHER, BAB XUV -BE%E, BRENWLER
BREIIT,

2.3 73viREA

AAN{Asian AWS Network) tEIO b &, ®H 7 7>
g RERATF— s LCHUBEXEFBAAT
HAHERICGAME-PAM B 1 SEHBzh 5. AAN L
BehRRECRBT AR BT/ ADEBELRPDS
FLPEFETEFI—Fyb ELTEY, HUBEX T
ERBROBLER L THAE TH IKRBEHEFIZ
BEBIRhE, LEL, TOFEBRCHEIBRERSE
That, ERs M A& TOBRRBLLEEL
B,

HBPRXZOBRNEBEM R 7 4 (KU-AWS) AW
T, KEXRBER THAERAE CEAABROEP
BUREFERE, 20ETERNOERIMNTERD
BYTHD,

1. BHoOB - KBER 7 Iy 7 A0REL, BLE
e, ZMELCEERTD
2. BE@EE T A (SIBUC) AT A—FEyh

—123—



PELHBFABCHETS (XX -V
g V)
3. RV E— VYL T DT TR R A—R
F— S EBRBTS
KU-AWSIZ 3% < DRIBBIAESAEHh, REOLRE
HBATx 35, HUBEXIOP IZiX1 &y b LAAR
Ty, LEB>TEREOENEZERTSDIT,
FhEPhDOTHEETYATFLAORE, B, B
FROVETXKEBSHEBEA VI BEL LS, RER
BEoRMrZEETL L, EFLOXYY S L—1a
VEMEARATF—-ZEEIICEEHA, ESHMiEd
RREBIBHROBABBRLEL RS, FHAI
1EMCEAPEITEVD, BlERIEREERT
RELBELREREPEIFLTIA—LTWVWS, XEE

$ gate

Radiation
System['Y-

Main Tower [
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Fig. 6 GAME-PAM hardware and sensors for HUBEX

F— HRERFT T TOTF—FEELARET
b5,

Flux-PAM iZ AANHE O EKKAT—ar e
LTAVWbHh S, Flux-PAM % GAME-AAN @ BRI
EbETHEINELON GAME-PAMTAH Y, L
ka3t (TDR), HHBEE (IRT), 4 RABH A
Fh, R EOLDOBRBEE ¥ — (TRH)
REBHNESNLTNS, HEF—FEBVRATLIZAR
DOGMS(OEPLY)BICEE ESh, PCMCIA 3 —F
Aoy bOBERLEMENT,



Table 1 Specification of GAME-PAM

component note

sensor height

Tower Mast Tripod
3-legged Stand

PCMCIA Storage Capacity
Logger

40MB (2)

Charge Controller
PhotoVoltaic Panel

1.5m extension
1m Taller Stand

Campbell CR10X (1)
Morning Star ProStar30
Solarex MSX64 (6)

Prop/Vane Anemometer R.M.Young 9101 (1) 11.5m
Hygrothermometer(TRH) Vaisala 50Y (2) 3.4m, 11.0m

Eddy Flux Sonic Gill R3A (1) 9.5m

BPH(Band-Pass Humid.) Vaisala 50Y (1) 9.2m

Surface IRT(Tsfc) Everest 4004.GL (1) 11.2m

Barometer Vaisala PTB220 (1) 2.0m

Net Radiometer(Rnet) REBs Q7 (1) 2.5m

Pyranometer(ST) Kipp & Zonnen (1) 2.5m

Pyrgeometer(LT) Eppley (1) 2.5m

Soil/water Temp. REBs STP-1 (6) lcm, 30cm, 60cm, 90cm
Soil Heat Flux REBs HFT3.1 (2) lcm, 5cm

Soil Moisture(TDR) Campbell CS615 (4) 0-30, 30-60, 60-90, 90-120cm
Precip. Gauge Belfort Tipping Bucket | surface

Water Depth(Wdepth) Tkeda KWH-4PHT (1) surface
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HUBEX A ® GAME-PAM BLERICRE TS
DB BRHSATVS, BRMEIELBAD
BEIZH-THY, 1991 FicixdkKA I 2m iTEL
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Table 2 Data format of GAME-PAM

FLUX (38 items)
Uflag Vflag Wflag Tcflag Uavg Vavg Wavg Tsavg Tdavg rhavg
mravg uu uv Uw UTs Umr vv Vw VTs Vmr
ww WTs Wmr TsTs mrmr xlev ylev SATent Went mrent
Tscnt beta tau quality N wq wt WQ
Campbell CR10 (28 items)

PYGinV PSPV PYGmmR PYGin PSPin Tcase Tdome Tsoill Tso1l2 Tso113
Tsoil4 Gl G2 Rnet Moisl MoisT1 Mois2 MoisT2  Mois3 MoisT3
Mois4 MoisT4 Wdepth Twaterl  Twater2 Xlevel Yievel Tsfe

METEO (10 items)
Pres Tdryl RH1 Tdry2 RH2 TIPrate TIPtotal WindU WindV Windmax

SYSTEM (22 items)
BatAVG  BatMAX BatMIN CgAVG CgMAX LJAVG LAMAX BatT visit BoxT
Ver. Wchdog Cerr Perr TRHlerr TRH2err SATerr LGRerr Winderr Pid
TRH1id TRH2id
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WAAFBELDRZy TR ABDAVTF
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e TREEVH—DF¥ I 7L —a3 v (XH#H)
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o VU AT VAR (TRH, Q7, PIR)
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CR2032)
BAHOF=2y s (BELEQTOF — AKH)
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EVEiiTable 2l R LEEXTT— 22 2R T 5,
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PAM data (1998/8/18) PAM data (1998/8/18) PAM data (1998/8/18)
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PAM data Summer (1998/8/17-8/23)
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Fig. 10 Hourly averaged data by GAME-PAM observed in autumn(11/1-11/7)

B BBV, EoT, RERRCHORNORDI  (11/1-11/7) 07 BHOF— 5 (1 BHFHME) <5
FAT<ERBERELEY F— ¥ E2EVHTICIRE 5, PAMBABO7 Sy 7 ARKREXRO ALY
RRMBEBNLBEFEZLIERB, FT=H—LTWE, RROBHERICHIT 5K EO

Fig. 0.10MThEREE (817 - 8/23) L g FREEBLTLRROMREBELRL TS

—128—



PAM data summer (1998/6/12-8/25) PAM data summer (1998/8/12-8/25)
T T T T T

T 500 T T
460 —

Heat Flux (W/m2)
Radiation Fiux (W/m2)
£
8
Lty

(2) Heat budget (b) Radiation

PAM data summer {1€98/8/12-8/25) PAM data summer (1996/8/12-3/25)
T T T T T T T

0.2 T

015 [ Bowaen Ratio —— 4

Bowan Ratio

Tooe 296 228 230 22 234 238
Tima {DOY}
(c) Bowen Ratio (d) Soil Moisture
PAM data summer (199/R/12-8/25) o PAM data summer (1998/8/12-8/25)
T T T T . — T T T T T T
il Tal (3.4m) —— 100
32 Ta2 {11.0m) - - -
g oo 5 o
s § &
H = 70
L RH1 (34m) — Y4
2 | AH2 om ~
w© . . . . . h
224 226 230 232 234 236 224 226 228 230 2 . 234 236
Time (DOY) Time (DOY)
(e) Air Temp. (e) Humidity

Fig. 11 Daily averaged data by GAME-PAM observed in summer(8,/12-8/25)
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Fig. 12 Daily averaged data by GAME-PAM observed in antumn(10/27-11/17)

ERo» B, ITHhELEEALSH (TDR)PAF A-FREEOM
Fig. 11,12 RZhEhEE (8/12- 8/25) L HE ETHI(ETF-FERLTVLHOT, BARTE).
(10/27 - 11/17) D B 2%t (B EHE) 2R LTV 3, 199EFICIIECA—FTLHOERGEHE 2 5l

8 H o+ EASOEN I0%U EE RoTNEHR, L ELWITA-FEERETLITETSHS.

—129—



i
i

ey

L
el

R
s &)

G
e
e

Photo 4 Radiation and scil observation system in-
stalled at paddy field

Photo 3 Main tower mast and control system

Photo 5 Longer legs and higher stand for flood pro-
tection

Photo 7 Checking the status of PAM by Chinese

Photo 6 lowering tower mast for maintenance iaff
sta:
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Fig. 13 Moving observation by KU-AWS in Shi-Guan Basin and sensor setting

4. KU-AWSIc&2BHESA

41 BAOWME
RBRFEOT7 7y 7 ABRY AT & (KU-AWS) %
AW, BEEEEOE SN 2R (HUBEX ©
AXRRIE, Fig. 2) CEESh, BRHEE L&
AENHEITTable3ICELDERTVD, I A
Y a— D 3D-SAT(Photo 8) iL X 287 7 v 7 A8

HLFHE>TVB, ZhdoHBINGY T A
% T, IRT(Photo 11) & TDR(Photo 12) ¥ AW T
w27 VTCRERE L TEALBHAShTWS,

BRICEXBERE AyT7 UV — &AW, 3D-SAT
DACIOOV 2 EZ DItV Y VREBLERLE.
F—Fuf—LUBEEE, ¥ —F~r0idic
2207 v b REME L% (Photo 10, 15), HEH
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Table 4

Daily average of heat budget at each lan-
duse on sunny day

Table 3 Observed items in KU-AWS Rn H E G
item sensor IOP-Spring{KU-AWS)
short-wave radiation | MS-42 (Eko) paddy | 163.4 60.5 63.0 40.0
long-wave radiation | MS-201 (Eko) farm | 147.5 464 739 27.2
wind speed A100R (Vector) forest | 203.7 1057 821 15.9
wind direction W200 (Vector) IOP-Summer(KU-AWS)
air temperature HMP35A (Vaisala) paddy | 182.7 -15.8 187.0 11.5
relative humidity HMP35A (Vaisala) farm 115.9 361 723 7.5
air pressure PTB100A (Vaisala) forest | 160.1 747 741 113
surface temperature | BS-32T (OPTEX) water | 183.7 9.9 744 994
soil heat flux MF-81 (Eko) IOP-Autumn(KU-AWS)
soil temperature CL-P4-20 paddy 6.9 5.5 8.1 4.3
forest 92.0 -0.5 93.5 -0.9
water 34.5 -3.4 12.3  25.7
Table 5 List of sensor height in HUBEX-IOP flux observation
IOP-Spring IOP-Summer IOP-Autumn
farm paddy forest | paddy farm forest lake | forest paddy farm lake
Wdir 370 409 1125 390 378 960 500 1121 4114 432 617
wind1 391 407 1123 390 395 1075 550 1070 409 402 600
wind2 293 267 730 230 230 720 405 723 232 266 444
wind3 158 142 490 135 165 435 230 480 140 139 269
wind4 87 80 332 90 97 203 100 237 78 69 130
TRH1 382 393 1130 390 395 1075 550 1087 407 402 575
TRH2 281 260 730 230 163 728 395 702 138 148 262
TRH3 150 137 332 130 90 435 120 387 80 68 130
3D-SAT 224 224 845 230 233 900 235 850 203 210 340
Teari 220 220 842 225 230 895 230 845 197 204 338
RAD(4) 218 169 836 180 187 832 150 785 152 168 276
IRT — 205 870 190 265 855 320 728 190 215 303
Press 10 10 10 10 10 10 50 10 10 10 50
Canopy 150 33 710 130 165 710 — 710 — 150 —
Wdepth — 10 — 20 — — — s — — —
Twaterl — 5 — 10 5 5 -50 100 5 5 -50
Twater2 - 5 — 10 5 5 -100 100 5 5 -100
Tsoitl -1 -1 -1 -1 -1 -1 0 -1 -1 -1 0
Teoir2 -10 -10 -10 -10 -10 -10 0 -10 -10 -10 0
Tsoit3 -20 -20 -20 -20 -20 -20 0 -20 -20 -20 0
Hflux1 -1 -1 -1 -1 -1 -1 — -1 -1 -1 —
Hflux2 -5 -5 -5 1 -5 -5 -5 — -5 -5 -5 —

HOBEITE, FERBELT, $H—For
BB D kb HEKDOE— b M S hit (Photo 9,
23, 24),

Rirol MR EH (KB, MM, F#, KE) 07—
FEEL I, BREHEPKU-AWS O E & #iX
PHBRVIREL, BB L THEAEITRo% (Fig. 138 R),
HEMHEROB - KT T 7 20BHELEH LMK
THEDIZ, BNAFZESROHHOL L, RxiT

TOBEER 2 ERFE (5/6-6/4), HZFE(8/3-9/5), BE
(10/23-11/21) » 3 B HE L 7= (Photo 13-25 B /),

4.2 #BAY 1L
HEMAFMEZFRS (HRC) LA LS LEFAR
(NRAB) o100 bH &, HUBEX DAk XRBRFEE T
HERBEHRBEOBHIC4- DR B +WMAAITBN
T75v7 AR A4 &#RBELE (Fig. 288).
AEOEBEY A k¥ b (Yangang) MIZERE
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Fig. 14 Results from IOP-Spring observation
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Fig. 15 Results from IOP-Summer observation
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Fig. 16 Results from IOP-Autumn observation
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Fig. 17 Daytime diurnal cycle of Bowen ratio at each landuse from 0600 to 1800 LST.
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Fig. 18 Daytime diurnal cycle of potential temperature () and specific humidity {(q) from 0600 to 1800 LST.
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Photo 11 Observation of surface temp. by IRT Photo 12 Observation of soil moisture by TDR
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Photo 14 Paddy field observation in summer Photo 17 Farmland observation in summer

Photo 15 Paddy field observation in autumn Photo 18 Farmland observation in autumn
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Photo 19 Forest observation tower and sensors

Photo 23 Observation in the lake

Photo 24

Boat for foothold during installation
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Photo 20 Pine forest and 4 comp.
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Photo 25 Lake observation tower and sensors
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Quick Report of Heat/Water Flux Observation in GAME/HUBEX-IOP

Kenji TANAKA*, Michiharu SHIIBA*, and Shuichi IKEBUCHI

*Faculty of Engineering, Kyoto University

Synopsis

This study is an summary report of flux observation in GAME/HUBEX. Intensified observation
of land surface processes was carried out in Shi-Guan Basin by using the flux observation system of
Kyoto University(KU-AWS). To get the data from different landuse condition, KU-AWS was installed
and removed from place to place during observation period. This moving observation was carried out in
three season, Spring(5/6-6/4), Summer(8/3-9.5), and Autumn(10/23-11/21).

GAME-PAM was installed at Shouxian Meteorological Bureau under the program of GAME-

AAN(Asian AWS Network). GAME-PAM started observation from 12th August 1998. Because of
several kinds of trouble, PAM stopped observation. Now we are trying to fix all problems for continuous

observation.
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