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Effects of suppressing ground temperature rise to volume of condensed water
in the underground pipes by cutting out sunlight and heat radiation
O 55" BRERIT™
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1. B
MR DK DK T0%IT FEREIZ %Iﬁﬁéhfio@ FTDORBITEELAEORIBER & 72
> TW5 (FAO,2020). =L x5 7212, EWFEL I S 2 WIEE A & Ik,

R K, BEIKEOHE TR, &6 _%ﬂ%dﬂﬁﬁfmk%ﬂﬁiﬁ-%%ft LU CARELTEE
KBFEAKE L THWLNR TS, BEHLITADS (1996) BNER L 7= Hi & BA Ha 78 B
VAT LAOMHP AR, TELRL, E=V MO RAVANTELUTEKEATDOR 46%% fiiE &
LTHIRL THARZED Z &1 EJszJLf: (MLiF - BE& 2023). —F, =L h RN
THED LN T2 OE K 7R EBIZ L0 i TONBEREN AT 5mzExRL,
R & KB O N NS 7D 2 & CEXARBEREINEORDNEE ST, £ 2 TR
ZECIE, MU B OMBNIC LV BEORINREZMER - M L5222 HME LT, H
S FHLERE OB KX D & R [ O BB HE DN R & FREE L 7=
2. Hik

KBRS IEHOEBEEWRKEENIEE ¥ — NN EEGICHREL-Z-E=1V F X
NV 3IREEH Lo, Hud S IR - RS (2023) O FEBR TH b & VKR KENIN R &
A~L7¢50mm O PVCE 4K (L=8.0m, HKE 20cm> L7z (LR THirp S o 7]
T B). FE = MR ALNOREE %Iﬁlﬂiﬁ“ét B = L7 L AN
TOHEOWETNAIRL BT IV ERE L. uk?.i“fs’fwﬂitnéa/ﬁk LTSI AF
v 7 8L —ICHEEK (EC=0.29dSm™") /) 3~4cm ORI THAK L THEIE I H .
=L h Y RAVANTED SN RIEESIIEROND 7 7 o THLHR X 2R S T,
NRA TREMOPELKANLE=L h U FAVNSNELTHEEREIE . 77 VI KB
WO DEROBRIZIAFTOALTH LS. EU L FEOKEIIHM P A 7L LT
VIO RIEICERE LA~ A W EFH (HOBO UA-003-64, Onset ff:) THFE L 7Z.

A oY - iR & A O BB S MR e VK R R BRI LT 2R A2 & v+
LoDl ()ER L, (D)BEMEE, (BKEWED 3 FHEZHEEL, (b)& (c)DHIH X
A THETOTERHAZEISmMm OARAR L VRTLVIRE~y hTHELZ. 3D
E=L bR LENEN R DHERMNEEZ G2 1 BISE72Y 4 AMOEREMET
FBr A I Lo, AL 4 BEFROIERA T8, WK - EBROBEIZITED
AAaRA L4 HRORKHEZ8HM L. RESRGLZMEA2E X T 202345, 6, 8, 9 H
W2 12 BIKEL, 48 BT — 2 %257, =)L b X )LNDORKIEE &L Penman-
Monteith ZIZ KX D #EE L, KAEKOENLE (BIUKEERKE) 2HE L.
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3. BEARUEE

WL, BRREE, BERAWE DK KT
DA THREETEE 7 4 VLR E G LT
H LA K 8% 11.6 Ld™', 12.3 Ld', 12.0
Ld', A REIUKEXS H 3 OB WE
X% 278 Ld! TH oz, A THEBED
KA BRI B2 L 29.0%, Bz
30.6%, W 29.2%& 70, BRI E S
BRLEOEHWEICKHL 5~6% K& 2D
M & r L7z (Fig.1). A TNEFEE 7 4
IV I 5E DA FHEICRIIHE 72 LS 44.1%,
BB TB DY 46.2%, R E D 44.9% Th - 7=
FEERBIAE S OBIRORFELE RS &, W
Tib 3 HANLEIEN TR D 50,
BRI XY b/ S K TEZ
L7z (Fig.2). BHE#EEOES 10 cm O Hh
W& A TNBEIRE OB EII B LK
OegELY BIERR7nTEBY, "y AN
R & A TNEERE O EITAEICKEL
2o 7= (Tablel). &#EIIERMHEELD B
RA FRBERENK 1CE L o=, BB
BEWHELRLOAL THNEREDOEITZN
L0 H/hEL, ZOEDEE O KKK R
ICHHERENE LR ho - EHEEL TS,
HARD &9 ITREM AN BB e S T, B8
RVNGEE IR R R & 0Kk m H R
WX OVHBE EARNEMEINSEEZLNS.
4. F&EH

= bRV D ER TAE LT KER
RS TN THBZE SE CRIRT 554,
INA TR OVE P O E B XD R ER RN
KT 22, BHFOMS - WrEk & &M o HEk
THiH S T OWEE B L KRR B RO
KT EMETED ENRBINT. KER
A 2R 2 HEFF 9 5 72 D121, BB =R % % &
U 7o 73 A 7 0 L% VR 8 S0 i - B 7B oD A 3
DRBEIEPBHETHD.
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Fig. 1 i <1 7 HREH o 1 HE w4 78 S 112
& B K7 & B R

Water vapor collection ratio by different ground
covering conditions above underground pipes.
Error bar shows standard error (n=48).

No significant difference among treatments (Tukey-
Kramer HSD test).
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Fig. 2 SEBRPH AR O R P 2 & K Z K AR
Water vapor collection ratio at the days after
starting experiment.

Error bar shows standard error (n=12).

Tablel vt =1 U ANKIE, Hif X1 7RH
KA, 2N A 7P EER EE KON MR

Air temperatures in greenhouse and underground pipes,
pipe inner wall temperature and soil temperature.

Un- Daytime  Full-time
covered covered covered
i) Air temperature in 35.04 34.91 35.06
greenhouse
ii) Pipe inner air 34.08 33.38 34.25
temperature
iii) Pipe inner wall 3321 30 44 3347
temperature
iv) Soil temperature ab b a
at 10 cm depth 28.92 27.44 29.81
Difference i) - iii) 1.83° 2.47° 1.59°
Difference ii) - iii) 0.87%° 0.942 0.78°

Significant difference is found between a and b (p<0.05,
Tukey-Kramer HSD test).
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